
TITLE 16. ECONOMIC REGULATION 

PART 2. PUBLIC UTILITY 
COMMISSION OF TEXAS 

CHAPTER 25. SUBSTANTIVE RULES 
APPLICABLE TO ELECTRIC SERVICE 
PROVIDERS 
SUBCHAPTER S. WHOLESALE MARKETS 
16 TAC §25.506 

The Public Utility Commission of Texas (commission) proposes 
amendments to §25.506, relating to Publication of Resource 
and Load Information in the Electric Reliability Council of Texas 
Power Region. The amended rule will implement Public Utility 
Regulatory Act (PURA) §35.0022 as enacted by House Bill 
1500, Section 8, during the 88th Texas Legislative Session 
(R.S.). 
The amended rule will require owners and operators of genera-
tion resources and energy storage resources to provide ERCOT 
with information regarding each unplanned outage and derate, 
including the name of the resource experiencing the outage or 
derate, details on the duration of the outage or derate, details on 
the resource's return to normal operations, and the reason for 
the outage or derate. Additionally, the amended rule will require 
ERCOT to post the provided information in a publicly accessible 
location on its website within three business days of a resource's 
return to normal operations. 
Growth Impact Statement 
The agency provides the following governmental growth impact 
statement for the proposed rule, as required by Texas Govern-
ment Code §2001.0221. The agency has determined that for 
each year of the first five years that the proposed rule is in ef-
fect, the following statements will apply: 
(1) the proposed rule will not create a government program and 
will not eliminate a government program; 
(2) implementation of the proposed rule will not require the cre-
ation of new employee positions and will not require the elimina-
tion of existing employee positions; 
(3) implementation of the proposed rule will not require an in-
crease and will not require a decrease in future legislative ap-
propriations to the agency; 
(4) the proposed rule will not require an increase and will not 
require a decrease in fees paid to the agency; 
(5) the proposed rule will create a new regulation; 

(6) the proposed rule will expand, limit an existing regulation; 
(7) the proposed rule will change the number of individuals sub-
ject to the rule's applicability; and 

(8) the proposed rule will not affect this state's economy. 
Fiscal Impact on Small and Micro-Businesses and Rural Com-
munities 

There is no adverse economic effect anticipated for small busi-
nesses, micro-businesses, or rural communities as a result of 
implementing the proposed rule. Accordingly, no economic im-
pact statement or regulatory flexibility analysis is required under 
Texas Government Code §2006.002(c). 
Takings Impact Analysis 

The commission has determined that the proposed rule will not 
be a taking of private property as defined in Chapter 2007 of the 
Texas Government Code. 
Fiscal Impact on State and Local Government 
Julie Gauldin, Power Markets Analyst, Market Analysis, has 
determined that for the first five-year period the proposed rule 
is in effect, there will be no fiscal implications for the state or 
for units of local government under Texas Government Code 
§2001.024(a)(4) as a result of enforcing or administering the 
section. 
Public Benefits 

Ms. Gauldin has determined that for each year of the first five 
years the proposed section is in effect the public benefit antici-
pated as a result of enforcing the section will be greater trans-
parency into the reliability of generation resources and energy 
storage resources on the ERCOT system. There will be no prob-
able economic cost to persons required to comply with the rule 
under Texas Government Code §2001.024(a)(5). 
Local Employment Impact Statement 
For each year of the first five years the proposed section is in 
effect, there should be no effect on a local economy; therefore, 
no local employment impact statement is required under Texas 
Government Code §2001.022. 
Costs to Regulated Persons 

Texas Government Code §2001.0045(b) does not apply to this 
rulemaking because the commission is expressly excluded un-
der subsection §2001.0045(c)(7). 
Public Hearing 

Commission staff will conduct a public hearing on this rulemak-
ing if requested in accordance with Texas Government Code 
§2001.029. The request for a public hearing must be received 
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by March 20, 2025. If a request for public hearing is received, 
commission staff will file in this project a notice of hearing. 
Public Comments 

Interested persons may file comments electronically through the 
interchange on the commission's website. Comments must be 
filed by March 20, 2025. Comments should be organized in a 
manner consistent with the organization of the proposed rule. 
The commission invites specific comments regarding the costs 
associated with, and benefits that will be gained by, implemen-
tation of the proposed rule. The commission will consider the 
costs and benefits in deciding whether to modify the proposed 
rule on adoption. All comments should refer to Project Number 
57603. 
The commission also requests comments on the following issue: 
Under PURA §35.0022, the commission must require providers 
of electric generation service to report the reason for each "un-
planned service interruption" to ERCOT. However, the statutory 
language leaves the commission with discretion to determine 
what constitutes an "unplanned service interruption" in this con-
text. 
In addition to unplanned outages, the proposed rule would re-
quire owners and operators of generation resources and energy 
storage resources to report the reason for each unplanned der-
ate to ERCOT. By contrast, ERCOT Nodal Protocol §3.1.4.7 only 
requires generation resources and energy storage resources to 
report on unplanned derates that: (1) occur at an amount greater 
than 10 megawatts and 5% of their seasonal net maximum sus-
tainable rating; and (2) last longer than 30 minutes. 
The commission requests comments on whether all unplanned 
derates should be considered "unplanned service interruptions" 
for purposes of this rule. 
Each set of comments should include a standalone executive 
summary as the last page of the filing. This executive summary 
must be clearly labeled with the submitting entity's name and 
should include a bulleted list covering each substantive recom-
mendation made in the comments. 
Statutory Authority 

The amendment is proposed under Public Utility Regulatory 
Act (PURA) §14.001, which grants the commission the general 
power to regulate and supervise the business of each public 
utility within its jurisdiction and to do anything specifically des-
ignated or implied by this title that is necessary and convenient 
to the exercise of that power and jurisdiction; §14.002, which 
authorizes the commission to adopt and enforce rules reason-
ably required in the exercise of its powers and jurisdiction; and 
§35.0022, which directs the commission to require providers of 
electric generation service to report to ERCOT the reason for 
each unplanned service interruption. 
Cross Reference to Statute: Public Utility Regulatory Act 
§§14.001; 14.002; and 35.0022. 
§25.506. Publication of Resource and Load Information in the Elec-
tric Reliability Council of Texas Power Region. 

(a) General Requirements. To increase the transparency of the 
ERCOT-administered markets, ERCOT must post the information re-
quired in this section at a publicly accessible location on its website. 
In no event will ERCOT disclose competitively sensitive consumption 
data. The information released must be made available to all market 
participants. 

(b) [(1)] ERCOT will post the following information in ag-
gregated form, for each settlement interval and for each area where 
available, two calendar days after the day for which the information is 
accumulated: 

(1) [(A)] quantities and prices of offers for energy and each 
type of ancillary capacity service, in the form of supply curves; 

(2) [(B)] self-arranged energy and ancillary capacity ser-
vices, for each type of service; 

(3) [(C)] actual resource output; 

(4) [(D)] load and resource output for all entities that dy-
namically schedule their resources; 

(5) [(E)] actual load; and 

(6) [(F)] energy bid curves, cleared energy bids, and 
cleared load. 

(c) [(2)] ERCOT will post the following information in en-
tity-specific form, for each settlement interval, 60 calendar days after 
the day for which the information is accumulated, except where inap-
plicable or otherwise prescribed. Resource-specific offer information 
must be linked to the name of the resource (or identified as a virtual 
offer), the name of the entity submitting the information, and the name 
of the entity controlling the resource. If there are multiple offers for 
the resource, ERCOT must post the specified information for each of-
fer for the resource, including the name of the entity submitting the 
offer and the name of the entity controlling the resource. ERCOT will 
use §25.502(d) of this title (relating to Pricing Safeguards in Markets 
Operated by the Electric Reliability Council of Texas) to determine the 
control of a resource and must include this information in its market 
operations data system. 

(1) [(A)] Offer curves (prices and quantities) for each type 
of ancillary service and for energy in the real time market, except that, 
for the highest-priced offer selected or dispatched for each interval on 
an ERCOT-wide basis, ERCOT will post the offer price and the name 
of the entity submitting the offer three calendar days after the day for 
which the information is accumulated. 

(2) [(B)] If the clearing prices for energy or any ancillary 
service exceeds a calculated value that is equal to 50 times a natural 
gas price index selected by ERCOT for each operating day, expressed 
in dollars per megawatt-hour (MWh) or dollars per megawatt (MW) 
per hour, during any interval, the portion of every market participant's 
price-quantity offer pairs for balancing energy service and each other 
ancillary service that is at or above a calculated value that is equal to 
50 times a natural gas price index selected by ERCOT for each oper-
ating day, expressed in dollars per MWh [megawatt-hour (MWh)] or 
dollars per MW [megawatt] per hour, for that service and that interval 
must be posted seven calendar days after the day for which the offer is 
submitted. 

(3) [(C)] Other resource-specific information, as well as 
self-arranged energy and ancillary capacity services, and actual re-
source output, for each type of service and for each resource at each 
settlement point. 

(4) [(D)] The load and generation resource output, for each 
entity that dynamically schedules its resources. 

(5) [(E)] For each hour, transmission flows, voltages, 
transformer flows, voltages and tap positions (i.e., State Estimator 
data). Notwithstanding the provisions of this paragraph [subparagraph] 
and the provisions of paragraphs (1) through (4) [subparagraphs (A) 
through (D)] of this subsection [paragraph], ERCOT must release 
relevant State Estimator data earlier than 60 days after the day for 
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which the information is accumulated if, in its sole discretion, it 
determines the release is necessary to provide a complete and timely 
explanation and analysis of unexpected market operations and results 
or system events, including but not limited to pricing anomalies, 
recurring transmission congestion, and system disturbances. ERCOT's 
release of data in this event must be limited to intervals associated 
with the unexpected market or system event as determined by ERCOT. 
The data released must be made available simultaneously to all market 
participants. 

(d) Reporting on unplanned generation outages and derates. 

(1) An owner or operator of a generation resource or energy 
storage resource must submit to ERCOT, in a manner determined by 
ERCOT, the following information related to each unplanned outage or 
unplanned derate of a generation resource or energy storage resource: 

(A) the name of the resource; 

(B) the date of the first day and the start time of the 
resource's unplanned outage or unplanned derate; 

(C) the date of the last day and the end time of the re-
source's unplanned outage or unplanned derate; 

(D) the date and time the resource returned to normal 
operations following the unplanned outage or derate; 

(E) the reason for the resource's unplanned outage or 
unplanned derate; and 

(F) any other information required under the ERCOT 
Nodal Protocols. 

(2) Not later than the third business day after a generation 
resource or energy storage resource returns to normal operations fol-
lowing an unplanned outage or unplanned derate, ERCOT must post 
the information received under paragraph (1)(A), (B), (C), and (E) of 
this subsection, in resource-specific form, for each operating day. 

(e) [(b)] Development and implementation. ERCOT must use 
a stakeholder process, in consultation with commission staff, to de-
velop and implement rules that comply with this section. Nothing in 
this section prevents the commission from taking actions necessary to 
protect the public interest, including actions that are otherwise incon-
sistent with the other provisions in this section. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 13, 
2025. 
TRD-202500505 
Adriana Gonzales 
Rules Coordinator 
Public Utility Commission of Texas 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 936-7322 

♦ ♦ ♦ 
TITLE 19. EDUCATION 

PART 1. TEXAS HIGHER EDUCATION 
COORDINATING BOARD 

CHAPTER 22. STUDENT FINANCIAL AID 
PROGRAMS 
SUBCHAPTER A. GENERAL PROVISIONS 
19 TAC §§22.1, 22.2, 22.4, 22.7 - 22.11 

The Texas Higher Education Coordinating Board (Coordinating 
Board) proposes amendments and new rules in Texas Adminis-
trative Code, Title 19, Part 1, Chapter 22, Subchapter A, §§22.1, 
22.2, 22.4, and 22.7 - 22.11, concerning General Provisions. 
Specifically, the amendments and new sections will update ter-
minology and definitions used throughout the chapter, restruc-
ture rules within the subchapter for greater clarity, and provide 
greater detail in how and to which programs the general provi-
sions should be applied. 
The Coordinating Board is authorized to adopt rules to effectu-
ate the provisions of Texas Education Code (TEC), Chapter 61, 
including §61.051(a)(5) regarding the administration of financial 
aid programs. 
Included throughout the subchapter are a number of nonsub-
stantive updates to rule language. References to the Coordi-
nating Board as an agency, for example, previously written as 
"Board" or "Board staff," are revised to "Coordinating Board" to 
ensure the distinction is clear between the agency and its gov-
erning board. Similarly, the word "award" is changed to refer 
more precisely to a particular kind(s) of financial assistance. 
Rule 22.1, Definitions, is amended by adding and removing sev-
eral definitions, as well as amending definitions to more closely 
align with other defined terms. Several of the additions are com-
monly used terms throughout the chapter that have statutory 
definitions in TEC, §61.003. These terms have been consoli-
dated into the General Provisions to ensure consistent usage 
and avoid citation issues that might arise from changes to TEC, 
§61.003. The term "forecast" was defined in multiple subchap-
ters with slightly different definitions (though no practical differ-
ence); these definitions are consolidated in §22.1 with no change 
in function. Finally, to align more closely with changes to the fed-
eral financial aid process, the term "Student Aid Index" is added 
and will be used extensively throughout the chapter as a replace-
ment for "Expected Family Contribution." Multiple definitions are 
removed as they are no longer needed or are being replaced 
with more precise terms. 
Rule 22.2, Timely Distribution of Funds, is amended by adding 
provisions related to re-offering of funds and late disbursements 
of gift aid. New subsection (b) is the reconstituted §22.11(f), 
amended to clarify that it is applicable to all financial adjust-
ments, not only grants. New subsection (c) is the reconstituted 
§22.11(g), amended to clarify that it applies to all gift aid. These 
adjustments do not represent a change in Coordinating Board 
practices or expectations. 
Rule 22.4, Records Retention, is amended by eliminating sub-
section (a), which is simply an unnecessary directive to institu-
tions to follow the rules within the section and making conforming 
formatting changes. 
Rule 22.7, Financial Aid Uses, is added to specify the appropri-
ate uses for state financial aid programs. This section is the re-
constituted §22.11(c), amended slightly to make it more broadly 
applicable (to all financial aid, rather than simply grants or work-
study). This does not represent a change in Coordinating Board 
practices or expectations. 
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Rule 22.8, Financial Aid Adjustments, is added to provide 
guidance to institutions in managing various financial aid ad-
justments. The bulk of the language is reconstituted from 
§22.11(d) and (e), with a few notable changes. First, provisions 
related to adjustments resulting from a student withdrawing 
from his/her institution are separated to offer more specific 
guidance in the case of gift aid versus loans. Subsection (b), 
related to over awards, frames the concept as a type of financial 
aid adjustment, rather than a separate concept as it has been 
previously. Finally, the new rule provides greater specificity 
regarding adjustments to financial aid resulting from a student 
becoming ineligible for particular financial aid programs after 
already receiving financial assistance from them. Subsection 
(d) provides general guidance in any other cases not addressed 
by the rest of the rule. 
Rule 22.9, Institutional Responsibilities, is amended to align with 
the Coordinating Board's compliance monitoring role in TEC, 
§61.035, and the current practice between the Coordinating 
Board and the institutions as reflected in the program partici-
pation agreements, and furthermore to clarify the institutions' 
specific obligations with respect to allocated program funds. 
Rule 22.10, Grade Point Average Calculations for Satisfactory 
Academic Progress, is amended to clarify that institutions have 
the discretion to include grades from prior institutions in deter-
mining whether a student's grade point average satisfies satis-
factory academic progress requirements and may use the higher 
of the calculations. 
Rule 22.11, Authority to Transfer Funds, is amended first by elim-
inating the specific program references in the title and narrowing 
the subject of the rule to focus only on the authority to transfer 
funds. Subsection (a) is eliminated entirely and not moved else-
where in the chapter, as it merely restates statute. Subsection 
(b)(1), which implements a legislative rider, is retained with minor 
edits and the addition of the specific July 1 deadline. Subsec-
tion (b)(2) is eliminated as the allocations for the Texas College 
Work-Study Program and Work-Study Student Mentorship Pro-
grams have been combined. Subsections (c) - (g) are removed 
but the substance of these provisions has been relocated else-
where in this subchapter, as described above. 
Dr. Charles Contéro-Puls, Assistant Commissioner for Student 
Financial Aid Programs, has determined that for each of the first 
five years the sections are in effect there would be no fiscal im-
plications for state or local governments as a result of enforcing 
or administering the rules. There are no estimated reductions in 
costs to the state and to local governments as a result of enforc-
ing or administering the rule. There are no estimated losses or 
increases in revenue to the state or to local governments as a 
result of enforcing or administering the rule. 
There is no impact on small businesses, micro businesses, and 
rural communities. There is no anticipated impact on local em-
ployment. 
Dr. Charles Contéro-Puls, Assistant Commissioner for Student 
Financial Aid Programs, has also determined that for each year 
of the first five years the section is in effect, the public benefit an-
ticipated as a result of administering the section will be improved 
rule clarity, consistency, and readability throughout the chapter 
impacted by the General Provisions. There are no anticipated 
economic costs to persons who are required to comply with the 
sections as proposed. 
Government Growth Impact Statement 

(1) the rules will not create or eliminate a government program; 
(2) implementation of the rules will not require the creation or 
elimination of employee positions; 
(3) implementation of the rules will not require an increase or 
decrease in future legislative appropriations to the agency; 
(4) the rules will not require an increase or decrease in fees paid 
to the agency; 
(5) the rules will not create a new rule; 
(6) the rules will not limit an existing rule; 
(7) the rules will not change the number of individuals subject to 
the rule; and 

(8) the rules will not affect this state's economy. 
Comments on the proposal may be submitted to Dr. Charles 
Contéro-Puls, Assistant Commissioner for Student Financial Aid 
Programs, P.O. Box 12788, Austin, Texas 78711-2788, or via 
email at SFAPPolicy@highered.texas.gov. Comments will be 
accepted for 30 days following publication of the proposal in the 
Texas Register. 
The amendments and new sections are proposed under Texas 
Education Code, Section 61.051(a)(5), which provides the Co-
ordinating Board with the authority to administer state financial 
aid programs. 
The proposed amendments and new sections affect Texas Ad-
ministrative Code, Title 19, Part 1, Chapter 22. 
§22.1. Definitions. 
The following words and terms, when used in chapter 22 [Chapter 22], 
shall have the following meanings, unless otherwise defined in a par-
ticular subchapter: 

(1) Academic Year--The combination of semesters defined 
by a public or private institution of higher education to fulfill the federal 
"academic year" requirement as defined by 34 CFR 668.3. 

(2) Attempted Semester Credit Hours--Every course in ev-
ery semester for which a student has been registered as of the official 
Census Date, including but not limited to, repeated courses and courses 
the student drops and from which the student withdraws. For transfer 
students, transfer hours and hours for optional internship and coopera-
tive education courses are included if they are accepted by the receiving 
institution towards the student's current program of study. 

[(3) Awarded--Offered to a student.] 

(3) [(4)] Board--The governing body of the agency known 
as the Texas Higher Education Coordinating Board. 

(4) [(5)] Categorical Aid--Gift aid that the institution does 
not award to the student, but that the student brings to the school from 
a non-governmental third party. 

(5) [(6)] Commissioner--The Texas Commissioner of 
Higher Education. 

(6) [(7)] Coordinating Board--The agency known as the 
Texas Higher Education Coordinating Board, including agency [and 
its] staff. 

(7) [(8)] Cost of Attendance/Total Cost of Attendance--An 
institution's estimate of the expenses incurred by a typical financial aid 
recipient in attending a particular institution of higher education. It 
includes direct educational costs (tuition and fees) as well as indirect 
costs (room and board, books and supplies, transportation, personal 
expenses, and other allowable costs for financial aid purposes). 
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(8) [(9)] Credit--College credit earned through the success-
ful completion of a college career and technical education or academic 
course that fulfills specific requirements necessary to obtain an indus-
try-recognized credential, certificate, associate degree, or other aca-
demic degree. 

(9) [(10)] Degree or Certificate Program [certificate pro-
gram] of Four Years [four years] or Less [less]--A baccalaureate de-
gree, associate degree, or certificate program other than a program de-
termined by the Coordinating Board to require four years or more to 
complete. 

(10) [(11)] Degree or Certificate Program [certificate pro-
gram] of More Than Four Years [more than four years]--A baccalaure-
ate degree or certificate program determined by the Coordinating Board 
to require more than four years to complete. 

(11) [(12)] Encumber--Program funds that have been offi-
cially requested by an institution through procedures developed by the 
Coordinating Board. 

(12) [(13)] Equivalent of a Semester Credit Hour [semester 
credit hour]-- A unit of measurement for a continuing education course, 
determined as a ratio of one continuing education unit to ten [10] con-
tact hours of instruction, which may be expressed as a decimal. For the 
purpose of conversion, 1.6 continuing education units of instruction 
equals one semester credit hour of instruction. In a continuing educa-
tion course, not fewer than sixteen [16] contact hours are equivalent to 
one semester credit hour. 

(13) [(14)] Expected Family Contribution (EFC)--A mea-
sure utilized to calculate a student's financial need as regulated and de-
fined by the methodology used for federal student financial aid. 

(14) [(15)] Financial Need--The Cost of Attendance at a 
particular institution of higher education or private or independent in-
stitution of higher education [public or private institution of higher ed-
ucation] less the Student Aid Index as those terms are defined in this 
section. [Expected Family Contribution. The Cost of Attendance and 
Expected Family Contribution are to be determined in accordance with 
Board guidelines.] 

(15) Forecast--The FORECAST function in Microsoft Ex-
cel, or a comparable forecasting function. 

(16) Full-Time--For undergraduate students, enrollment or 
expected enrollment for the equivalent of twelve or more semester 
credit hours per semester. For graduate students, enrollment or ex-
pected enrollment for the normal full-time course load of the student's 
program of study as defined by the institution. 

(17) General Academic Teaching Institution--As defined in 
Texas Education Code, §61.003. 

(18) [(17)] Gift Aid--Grants, scholarships, exemptions, 
waivers, and other financial aid provided to a student without a 
requirement to repay the funding or earn the funding through work. 

(19) [(18)] Graduate Student [student]--A student who has 
been awarded a baccalaureate degree and is enrolled in coursework 
leading to a graduate or professional degree. 

(20) [(19)] Half-Time--For undergraduates, enrollment or 
expected enrollment for the equivalent of at least six but fewer than 
nine semester credit hours per regular semester. For graduate students, 
enrollment or expected enrollment for the equivalent of 50 percent of 
the normal full-time course load of the student's program of study as 
defined by the institution. 

(21) Institution of Higher Education--As defined by Texas 
Education Code, §61.003. 

(22) Medical or Dental Unit--As defined by Texas Educa-
tion Code, §61.003. 

(23) [(20)] Period of Enrollment [enrollment]--The 
semester or semesters within the current state fiscal year (September 
1 - August 31) for which the student was enrolled in an approved 
institution and met all eligibility requirements for financial assistance 
offered under this chapter [an award through this program]. 

(24) Private or Independent Institution of Higher Educa-
tion--As defined by Texas Education Code, §61.003. 

(25) [(21)] Program Officer--The individual named by 
each participating institution's chief executive officer to serve as 
agent for the Coordinating Board. The Program Officer has primary 
responsibility for all ministerial acts required by the program, includ-
ing the determination of student eligibility, selection of recipients, 
maintenance of all records, and preparation and submission of reports 
reflecting program transactions. Unless otherwise indicated by the 
institution's chief executive officer, the director of student financial aid 
shall serve as Program Officer. 

[(22) Residency Core Questions--A set of questions devel-
oped by the Coordinating Board to be used to determine a student's 
eligibility for classification as a resident of Texas, available for down-
loading from the Coordinating Board's website, and incorporated into 
the ApplyTexas application for admission.] 

(26) Public Junior College--As defined by Texas Education 
Code, §61.003. 

(27) Public State College--As defined by Texas Education 
Code, §61.003. 

(28) Public Technical Institute-As defined by Texas Edu-
cation Code, §61.003. 

(29) [(23)] Resident of Texas--A resident of the State of 
Texas as determined in accordance with chapter 21, subchapter B, 
[Chapter 21, Subchapter B] of this title (relating to Determination of 
Resident Status). Nonresident students who are eligible to pay resident 
tuition rates are not residents of Texas. 

(30) [(24)] Semester--A payment period, as defined by 34 
CFR 668.4(a) or 34 CFR 668.4(b)(1). 

(31) [(25)] Semester Credit Hour--A unit of measure of in-
struction, represented in intended learning outcomes and verified by ev-
idence of student achievement, that reasonably approximates one hour 
of classroom instruction or direct faculty instruction and a minimum 
of two hours out of class student work for each week over a 15-week 
period in a semester system or the equivalent amount of work over a 
different amount of time. An institution is responsible for determin-
ing the appropriate number of semester credit hours awarded for its 
programs in accordance with Federal definitions, requirements of the 
institution's accreditor, and commonly accepted practices in higher ed-
ucation. 

(32) Student Aid Index (SAI)--A student's Expected Fam-
ily Contribution, as the term is defined in this section. 

(33) [(26)] Three-Quarter-Time--For undergraduate stu-
dents, enrollment or expected enrollment for the equivalent of at least 
nine but fewer than twelve [12] semester credit hours per semester. 
For graduate students, enrollment or expected enrollment for the 
equivalent of 75 percent of the normal full-time course load of the 
student's program of study as defined by the institution. 

[(27) Timely Distribution of Funds--Activities completed 
by institutions of higher education related to the receipt and distribu-
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tion of state financial aid funding from the Board and subsequent dis-
tribution to recipients or return to the Board.] 

(34) [(28)] Undergraduate Student [student]--An individ-
ual who has not yet received a baccalaureate degree. 

§22.2. Timely Distribution of Funds. 

(a) All institutions participating in the financial aid programs 
outlined in chapter 22 [Chapter 22] shall follow the guidelines for the 
timely distribution of funds, as outlined in this section: 

(1) Timely Disbursement. Institutions shall disburse state 
student financial aid funding to a student recipient's account or, in the 
case of work-study, through a paycheck, no later than three business 
days after receiving the funds. Undisbursed funds must be returned to 
the Coordinating Board no later than six business days after the receipt 
of funds. Gift aid and work-study funds for which a student is no longer 
eligible may be disbursed to a different eligible student for whom funds 
have not yet been requested in order to meet the timely disbursement 
requirement. 

(2) Timely Determination of Ineligibility. For state student 
financial aid funding already disbursed to a student, except work study, 
institutions shall return funds to the Coordinating Board within forty-
five [45] calendar days of a student becoming ineligible for the funding. 
Gift aid funds for which a student has been determined ineligible may 
be disbursed to a different eligible student for whom funds have not yet 
been requested in order to meet the timely determination of ineligibility 
requirement. In all cases, an institution must provide notification to 
the Coordinating Board regarding the change in student eligibility, as 
appropriate for the particular student financial aid program. 

(3) Timely Cancellation. For state student financial aid 
funds already disbursed to a student, except work-study, institutions 
may return funds to the Coordinating Board within 120 calendar days 
of disbursement in situations where a student has notified the institu-
tion of his or her decision to cancel the financial aid. Gift aid funds for 
which a student has made the decision to cancel may be disbursed to a 
different eligible student for whom funds have not yet been requested 
in order to meet the timely cancellation requirement. In all cases, 
an institution must provide notification to the Coordinating Board 
regarding the student's decision to cancel financial aid, as appropriate 
for the particular student financial aid program. 

(b) Re-offering of funds. Funds made available from finan-
cial aid adjustments, as detailed in §22.8 of this subchapter (relating to 
Financial Aid Adjustments) are subject to the requirements of timely 
determination of ineligibility in subsection (a)(2) of this section. 

(c) Late Disbursements of Gift Aid. 

(1) A student may receive a gift aid disbursement after the 
end of his/her period of enrollment if the student: 

(A) Owes funds to the institution for the period of en-
rollment for which the grant is being made; or 

(B) Received a student loan that is still outstanding for 
the period of enrollment. 

(2) Funds that are disbursed after the end of the student's 
period of enrollment must be used to either pay the student's outstand-
ing balance from his/her period of enrollment at the institution or to 
make a payment against an outstanding student loan received during 
that period of enrollment. Under no circumstances are funds to be re-
leased to the student. 

(3) The institution shall retain documentation proving the 
late-disbursed funds were used to make a payment against an outstand-
ing balance at the institution from the relevant period of enrollment 

and/or to make a payment against an outstanding loan taken out for the 
period of enrollment. 

(4) Unless granted an extension by the Coordinating Board, 
late disbursements must be processed prior to the end of the state fiscal 
year for which the funds were allocated to the institution. 

§22.4. Records Retention. 
[(a) All institutions participating in the financial aid programs 

described in Chapter 22 shall follow the records retention guidelines 
outlined in subsection (a) and (b) of this section:] 

(a) [(1)] An institution shall maintain its records and accounts 
of all transactions related to state and federal student financial aid in 
keeping with the institution's records retention schedule to ensure a 
full accounting for all funds received, disbursed, and expended by the 
institution. 

(b) [(2)] Records and accounts shall be available for inspect-
ing, monitoring, programmatic or financial auditing, or evaluation by 
the Coordinating Board, and by others authorized by law or regulation, 
for a period (whichever is later): 

(1) [(A)] not less than seven (7) years after the date of the 
completion of the award period;[,] 

(2) [(B)] the date of the receipt of the institution's final 
claim for payment of final expenditure report;[,] or 

(3) [(C)] until a resolution of all billing questions in con-
nection with the account has been resolved. 

(c) [(3)] Records and accounts shall include, but are not lim-
ited to, general institutional and program specific record-keeping re-
quirements in accordance with Federal Student Aid Title IV regulations 
(USOE, 34 CFR §668.24). 

(d) [(b)] If an audit is announced, an institution shall retain 
its records until the audit has been completed or not less than seven 
(7) years after the expiration date of the Memorandum of Understand-
ing for State Financial Aid Programs (MOU), Program Participation 
Agreement, or other operative written agreement between an institu-
tion and the Coordinating Board pertaining to financial aid, whichever 
is later. 

(1) An institution shall make available to the auditing en-
tity all documents and other information related to state financial aid 
programs. 

(2) An institution and any subcontractors shall provide any 
information the auditing entity deems relevant to any monitoring, in-
vestigation, evaluation, or audit. 

§22.7. Financial Aid Uses. 
Neither an institution nor a student may use financial assistance offered 
through programs in this chapter for any purpose other than paying for 
any usual and customary cost of attendance incurred by the student 
related to enrollment at a participating institution of higher education 
for the academic year for which funding was offered. 

§22.8. Financial Aid Adjustments. 
(a) Withdrawal from Enrollment. 

(1) Gift Aid. If a student officially withdraws from enroll-
ment, then the institution shall reduce the student's gift aid by the same 
percentage by which the student's tuition has been reduced per the in-
stitution's general institutional refund policy. 

(2) Loans. If a student officially withdraws from enroll-
ment, the institution shall recalculate the student's cost of attendance to 
determine whether an adjustment to the student's state-funded loan aid 
is warranted. 
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(3) If the student withdraws or drops classes after the end 
of the institution's refund period, no refunds are due to the program(s) 
from which the student received financial assistance. 

(b) Over Awards. 

(1) An over award occurs when a student's total financial 
assistance (including the student's state-funded and additional financial 
assistance) exceeds his/her financial need. 

(2) If an over award occurs, the institution shall resolve the 
over award by recalculating the student's amount of state-funded finan-
cial assistance in accordance with the institution's procedures, except 
the institution is not required to recalculate the student's financial aid 
if: 

(A) the over award occurred after state-funded financial 
assistance has been disbursed because the student received additional 
financial assistance that was not factored into the institution's estimate 
of his/her financial need; and 

(B) the student's total financial assistance exceeds 
his/her need by $300 or less. 

(c) Ineligibility. 

(1) If an institution determines that a student is ineligible 
for financial assistance from one or more programs in this chapter after 
receiving financial assistance from the program(s), the institution shall 
adjust the student's financial aid in accordance with the institution's 
procedures to either resolve the eligibility issue or remove the student 
from the program(s). 

(2) An institution may distribute gift aid funds for which a 
student has been deemed ineligible to a different eligible student or re-
turn the funds to the Coordinating Board in accordance with §22.2(a)(2) 
of this subchapter (relating to Timely Distribution of Funds). 

(d) If, for some reason not already specified in this section, the 
amount of a student's disbursement exceeds the amount the student is 
eligible to receive, the institution shall recalculate the student's finan-
cial aid accordingly. 

§22.9. Institutional Responsibilities. 

(a) Probation Notice. If the institution is placed on probation 
by its accrediting agency, the institution shall [it must] immediately 
notify the Coordinating Board [staff] and advise state financial aid re-
cipients of this condition and maintain evidence to demonstrate that 
state financial aid program recipients were so informed. 

(b) Disbursements to Students. 

(1) Documentation. Each [The] institution shall [must] 
maintain records to prove the crediting of state financial aid program 
funds to the student's school account. 

(2) Procedures in Case of Unauthorized [Illegal] Disburse-
ments. If an institution receives an audit or compliance monitoring 
finding or otherwise determines [the Commissioner has reason for con-
cern] that the [an] institution has disbursed state financial aid program 
funds for unauthorized purposes, whether over-allocated, misused, or 
misallocated, [Board staff will notify] the Program Officer shall notify 
the Coordinating Board within five business days [and offer an oppor-
tunity for a hearing pursuant to the procedures outlined in Chapter 1 
of this title (relating to Agency Administration). Thereafter, if Board 
staff determine that funds have been improperly disbursed, the institu-
tion shall become primarily responsible for restoring the funds to the 
Board. No further disbursements of funds from the program in ques-
tion shall be permitted to students at that institution until the funds have 
been repaid.]. 

(3) If the Commissioner determines that the institution has 
made an unauthorized disbursement, the Commissioner will notify the 
Program Officer of this determination in writing. 

(4) The Commissioner may demand, in writing, that the in-
stitution return the funds to the Coordinating Board. The institution 
may comply with this demand and return the funds to the Coordinat-
ing Board within thirty calendar days of receipt, unless the Commis-
sioner specifically permits a later deadline. If the institution elects not 
to comply with this demand, the Coordinating Board may utilize addi-
tional tools of recovery, as permitted by law, including any means of 
recovery authorized by Texas Education Code, §61.035. 

(5) In addition, the Commissioner may subject the institu-
tion to compliance monitoring. 

(6) The Coordinating Board shall not disburse further 
funds from the program in question to the institution until the funds 
have been repaid. 

(c) Reporting Requirements/Deadlines. Each institution shall 
[All institutions must] submit such reports and information as the 
Coordinating Board may require in connection with the administration 
or evaluation of the state financial aid programs. These materials 
must be submitted within the time allotted by the Coordinating Board 
[THECB] for each such report or information request. The Program 
Officer shall ensure [officer agrees] that all reports and information 
provided to the Coordinating Board [shall reflect] properly reflect 
the facts and certify that those reports may be relied upon as being 
complete and accurate. 

(d) Compliance Monitoring [Program Reviews]. If selected 
for such by the Coordinating Board [staff], a participating institution 
shall [institutions must] submit to [program] reviews of activities re-
lated to state financial aid programs. 

§22.10. Grade Point Average Calculations for Satisfactory Academic 
Progress. 

(a) Each institution shall calculate grade [Grade] point average 
[calculations shall be made] in accordance with institutional policies. 

(b) Subject to any specific statutory requirements, in determin-
ing whether a financial aid [A grant] recipient has met the [whose GPA 
is below program] grade point average requirements for satisfactory 
academic progress for a given program, an [as of the end of an academic 
year may appeal his/her grade point average calculation if he/she has 
taken courses previously at one or more institutions. In the case of such 
an appeal, the current] institution may [(if presented with transcripts 
from the previous institutions), shall] calculate an overall grade point 
average based on classes and grade points from that institution only 
or based on [counting] all classes and grade points previously earned 
at one or more other institutions. If the resulting grade point average 
exceeds the program's academic progress requirement, an otherwise el-
igible student may receive an award in the following academic year. 

(c) If a financial aid [grant] recipient's grade point average falls 
below the satisfactory academic progress [program] requirements and 
the student transfers to another institution, or has transferred from an-
other institution, the receiving institution cannot make a subsequent 
offer [award] to the transfer student until the student provides official 
transcripts of previous coursework to the current institution's financial 
aid office and the institution re-calculates an overall grade-point av-
erage, including hours and grade points for courses taken at the pre-
vious and current institutions, that proves the student's overall grade 
point average now meets or exceeds the satisfactory academic progress 
[program] requirements. 

§22.11. Authority to Transfer Funds [Provisions specific to the 
TEXAS Grant, TEOG, TEG, and Texas Work-Study Programs]. 
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[(a) Funding. Funds offered through this program may not ex-
ceed the amount of appropriations, gifts, grants and other funds that 
are available for this use (§§56.303(c) and 56.403(c)) Texas Education 
Code).] 

[(b) Authority to Transfer Funds.] 

(a) [(1)] An institution [Institutions] participating in two or 
more [a combination] of the following programs: Toward EXcellence, 
Access and Success Grant, Texas Educational Opportunity Grant, Tu-
ition Equalization Grant, and Texas College Work-Study Programs, in 
accordance with instructions from the Coordinating Board, may trans-
fer current fiscal year funds up to the lesser of 25 percent or $60,000 
between these programs. This threshold applies to the program from 
which the funds are transferred. [Requests for such transfers must be 
submitted by the institution by the annual deadline published by the 
agency.] 

[(2) Institutions participating in both the Texas College 
Work-Study Program and the Work-Study Student Mentorship Pro-
gram, in accordance with instructions from the Board, may transfer 
current fiscal year funds up to 25 percent between the two programs. 
This threshold applies to the program from which the funds are trans-
ferred. Such transfers must occur by July 1 of the current fiscal year.] 

(b) An institution shall submit a request for transfer under sub-
section (a) of this section by the annual deadline published by the Co-
ordinating Board, and the transfer must occur by July 1 of the current 
fiscal year. 

[(c) Grant Uses. No state grant or work-study funding may be 
used for any purpose other than paying for any usual and customary 
cost of attendance incurred by the student related to enrollment at a 
participating institution of higher education for the academic year for 
which funding was offered.] 

[(d) Over Awards. If, at a time after the grant has been dis-
bursed by the institution to the student, the student receives assistance 
that was not taken into account in the institution's estimate of the stu-
dent's financial need, so that the resulting sum of assistance exceeds the 
student's financial need, the institution is not required to adjust the grant 
under this program unless the sum of the excess resources is greater 
than $300.] 

[(e) Grant adjustments. If a student officially withdraws from 
enrollment, the institution shall follow its general institutional refund 
policy in determining the amount by which the financial aid is to be 
reduced. If the student withdraws or drops classes after the end of the 
institution's refund period, no refunds are due to the program. If for 
some other reason the amount of a student's disbursement exceeds the 
amount the student is eligible to receive, the financial aid should be 
recalculated accordingly.] 

[(f) Re-offering of funds. Funds made available from grant 
adjustments may be re-offered to other eligible students attending the 
institution. If funds cannot be re-offered, they should be returned to the 
Board in accordance with §22.2 of this subchapter (relating to Timely 
Distribution of Funds).] 

[(g) Late Disbursements.] 

[(1) A student may receive a disbursement after the end of 
his/her period of enrollment if the student:] 

[(A) Owes funds to the institution for the period of en-
rollment for which the grant is being made; or] 

[(B) Received a student loan that is still outstanding for 
the period of enrollment.] 

[(2) Funds that are disbursed after the end of the student's 
period of enrollment must be used to either pay the student's outstand-
ing balance from his/her period of enrollment at the institution or to 
make a payment against an outstanding student loan received during 
that period of enrollment. Under no circumstances are funds to be re-
leased to the student.] 

[(3) Documentation must be retained by the institution, 
proving the late-disbursed funds were used to make a payment against 
an outstanding balance at the institution from the relevant period of 
enrollment and/or to make a payment against an outstanding loan 
taken out for the period of enrollment.] 

[(4) Unless granted an extension by the staff of the Coor-
dinating Board, late disbursements must be processed prior to the end 
of the state fiscal year for which the funds were allocated to the insti-
tution.] 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500548 
Nichole Bunker-Henderson 
General Counsel 
Texas Higher Education Coordinating Board 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 427-6365 

♦ ♦ ♦ 

PART 2. TEXAS EDUCATION AGENCY 

CHAPTER 67. STATE REVIEW AND 
APPROVAL OF INSTRUCTIONAL MATERIALS 
SUBCHAPTER C. LOCAL OPERATIONS 
19 TAC §67.69 

The State Board of Education (SBOE) proposes new §67.69, 
concerning the local review of classroom instructional materi-
als. The proposed new section would implement House Bill (HB) 
1605, 88th Texas Legislature, Regular Session, 2023, by outlin-
ing the local process requirements for a parent to petition for a 
review of instructional materials. 
BACKGROUND INFORMATION AND JUSTIFICATION: HB 
1605, 88th Texas Legislature, Regular Session, 2023, sig-
nificantly revised Texas Education Code (TEC), Chapter 31, 
including adding a provision for local classroom reviews of 
instructional materials. 
HB 1605 established new TEC, §31.0252, Local Review of 
Classroom Instructional Materials, which requires that the Texas 
Education Agency (TEA) develop standards in consultation with 
stakeholders, including educators, by which a school district 
is authorized to conduct a review of instructional materials 
used by a classroom teacher in a foundation curriculum course 
under TEC, §28.002(a)(1), to determine the degree to which the 
material corresponds with the instructional materials adopted by 
the school district or campus and meets the level of rigor of the 
essential knowledge and skills adopted under TEC, §28.002, 
for the grade level in which it is being used. 

50 TexReg 1076 February 28, 2025 Texas Register 



TEC, §31.0252, also requires the agency to develop a rubric, 
approved by the SBOE, to determine if reviewed instructional 
material complies with the rigor requirements. 
At the June 2023 SBOE meeting, the Committee of the Full 
Board held a work session to receive an overview presen-
tation on HB 1605 from the commissioner of education and 
begin discussing preliminary decisions and next steps. The 
June 2023 SBOE HB 1605 Work Session Presentation shared 
during the work session is available on the TEA website at 
https://tea.texas.gov/about-tea/leadership/state-board-of-edu-
cation/sboe-2023/sboe-2023-june/sboe-hb1605-working-ses-
sion-slidedeck-062223.pdf. 
At the November 2024 SBOE meeting, TEA staff presented to 
the Committee of the Full Board for discussion the local class-
room review rubrics and considerations for the proposed rule. 
Proposed new §67.69 would clarify the conditions under which 
a local review of classroom instructional materials would be con-
ducted. 
The SBOE approved the proposed new rule for first reading and 
filing authorization at its January 31, 2025 meeting. 
FISCAL IMPACT: Todd Davis, associate commissioner for in-
structional strategy, has determined that for the first five years 
the proposal is in effect, there are no additional costs to state or 
local government, including school districts and open-enrollment 
charter schools, required to comply with the proposal. 
LOCAL EMPLOYMENT IMPACT: The proposal has no effect on 
local economy; therefore, no local employment impact statement 
is required under Texas Government Code, §2001.022. 
SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-
NITY IMPACT: The proposal has no direct adverse economic im-
pact for small businesses, microbusinesses, or rural communi-
ties; therefore, no regulatory flexibility analysis specified in Texas 
Government Code, §2006.002, is required. 
COST INCREASE TO REGULATED PERSONS: The proposal 
does not impose a cost on regulated persons, another state 
agency, a special district, or a local government and, therefore, 
is not subject to Texas Government Code, §2001.0045. 
TAKINGS IMPACT ASSESSMENT: The proposal does not im-
pose a burden on private real property and, therefore, does not 
constitute a taking under Texas Government Code, §2007.043. 
GOVERNMENT GROWTH IMPACT: TEA staff prepared a Gov-
ernment Growth Impact Statement assessment for this proposed 
rulemaking. During the first five years the proposed rulemaking 
would be in effect, it would create a new regulation regarding 
the process for local reviews of classroom instructional materi-
als conducted by school districts. 
The proposed rulemaking would not create or eliminate a gov-
ernment program; would not require the creation of new em-
ployee positions or elimination of existing employee positions; 
would not require an increase or decrease in future legislative 
appropriations to the agency; would not require an increase or 
decrease in fees paid to the agency; would not expand, limit, or 
repeal an existing regulation; would not increase or decrease the 
number of individuals subject to its applicability; and would not 
positively or adversely affect the state's economy. 
PUBLIC BENEFIT AND COST TO PERSONS: Mr. Davis has 
determined that for each year of the first five years the proposal 
is in effect, the public benefit anticipated as a result of enforcing 

the proposal would be to define the requirements for a school 
district's process for parent petitions for instructional material re-
view. There is no anticipated economic cost to persons who are 
required to comply with the proposal. 
DATA AND REPORTING IMPACT: The proposal would have no 
data or reporting impact. 
PRINCIPAL AND CLASSROOM TEACHER PAPERWORK RE-
QUIREMENTS: TEA has determined that the proposal would not 
require a written report or other paperwork to be completed by a 
principal or classroom teacher. 
PUBLIC COMMENTS: The public comment period on the pro-
posal begins February 28, 2025, and ends at 5:00 p.m. on March 
31, 2025. The SBOE will take registered oral and written com-
ments on the proposal at the appropriate committee meeting in 
April 2025 in accordance with the SBOE board operating policies 
and procedures. A request for a public hearing on the proposal 
submitted under the Administrative Procedure Act must be re-
ceived by the commissioner of education not more than 14 cal-
endar days after notice of the proposal has been published in 
the Texas Register on February 28, 2025. 
STATUTORY AUTHORITY. The new rule is proposed under 
Texas Education Code (TEC), §26.0061, as added by House 
Bill (HB) 1605, 88th Texas Legislature, Regular Session, 2023, 
which requires the board of trustees of each school district to 
establish a process by which a parent may request an instruc-
tional material review under TEC, §31.0252, for a subject area 
in the grade level in which the student is enrolled and allows the 
State Board of Education (SBOE) to adopt rules to implement 
this section; TEC, §31.003(a), which permits the SBOE to 
adopt rules for the adoption, requisition, distribution, care, use, 
and disposal of instructional materials; and TEC, §31.0252, as 
added by HB 1605, 88th Texas Legislature, Regular Session, 
2023, which requires the Texas Education Agency to develop a 
rubric, approved by the SBOE, to determine if reviewed instruc-
tional material complies with the rigor requirements described 
by TEC, §31.0252(a)(2). 
CROSS REFERENCE TO STATUTE. The new rule implements 
Texas Education Code (TEC), §26.0061, as added by House Bill 
(HB) 1605, 88th Texas Legislature, Regular Session, 2023; TEC, 
§31.003(a); and TEC, §31.0252, as added by HB 1605, 88th 
Texas Legislature, Regular Session, 2023. 
§67.69. Local Review of Classroom Instructional Materials. 

(a) School districts and open-enrollment charter schools must 
establish a process by which a parent of a student may request an in-
structional material review under Texas Education Code, §31.0252, for 
a subject area in the grade level in which the student is enrolled. This 
process shall: 

(1) establish minimum requirements for a parent's petition 
to the school district board of trustees for a local review of classroom 
instructional materials, including submission guidelines and timelines 
for the petition. The process must align to the statewide submission 
window of September 1 through the last instructional day for students. 
The process must require that the board consider such petitions at the 
regular board meeting that allows proper posting immediately follow-
ing submission of the petition provided that it is submitted by the pre-
scribed submission deadline; 

(2) require parent petitions to include the student assign-
ment, grade level, content area, campus name, and teacher name to 
complete the local review process; and 
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(3) establish an appeal process for parents if a petition for a 
local review is denied by the school district board of trustees, detailing 
steps for submitting an appeal, the criteria for reviewing the appeal, 
and the timelines for a final decision. 

(b) A school district or open-enrollment charter school is re-
quested to notify the State Board of Education member(s) representing 
the district or charter school, at the member's state email address as 
listed on the SBOE.Texas.gov website, within one week of a decision 
to approve a parent request for local classroom review and one week 
after receiving the final report. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500538 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

CHAPTER 74. CURRICULUM REQUIRE-
MENTS 
SUBCHAPTER B. GRADUATION 
REQUIREMENTS 
19 TAC §74.12, §74.13 

The State Board of Education (SBOE) proposes amendments 
to §74.12 and §74.13, concerning graduation requirements. 
The proposed amendments would reflect changes to a career 
and technical education (CTE) course title to align with recently 
adopted CTE Texas Essential Knowledge and Skills (TEKS) 
and update cross references. 
BACKGROUND INFORMATION AND JUSTIFICATION: At the 
April 2024 SBOE meeting, the SBOE approved for second read-
ing and final adoption TEKS for a set of CTE courses in agricul-
ture; aviation maintenance; and science, technology, engineer-
ing, and mathematics (STEM) with an effective date of August 
1, 2025. The proposed amendments would update the list of 
courses that can satisfy a science graduation requirement to re-
flect a CTE course that was retitled Physics for Engineering (for-
merly titled Principles of Technology) as a result of the 2024 CTE 
TEKS review. 
The proposed amendments would also update cross references 
to certain subchapters that are being reorganized. 
The SBOE approved the proposed amendments for first reading 
and filing authorization at its January 31, 2025 meeting. 
FISCAL IMPACT: Monica Martinez, associate commissioner for 
standards and programs, has determined that for the first five 
years the proposal is in effect, there are no additional costs to 
state or local government, including school districts and open-
enrollment charter schools, required to comply with the proposal. 

LOCAL EMPLOYMENT IMPACT: The proposal has no effect on 
local economy; therefore, no local employment impact statement 
is required under Texas Government Code, §2001.022. 
SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-
NITY IMPACT: The proposal has no direct adverse economic im-
pact for small businesses, microbusinesses, or rural communi-
ties; therefore, no regulatory flexibility analysis specified in Texas 
Government Code, §2006.002, is required. 
COST INCREASE TO REGULATED PERSONS: The proposal 
does not impose a cost on regulated persons, another state 
agency, a special district, or a local government and, therefore, 
is not subject to Texas Government Code, §2001.0045. 
TAKINGS IMPACT ASSESSMENT: The proposal does not im-
pose a burden on private real property and, therefore, does not 
constitute a taking under Texas Government Code, §2007.043. 
GOVERNMENT GROWTH IMPACT: Texas Education Agency 
(TEA) staff prepared a Government Growth Impact Statement 
assessment for this proposed rulemaking. During the first five 
years the proposed rulemaking would be in effect, it would not 
create or eliminate a government program; would not require the 
creation of new employee positions or elimination of existing em-
ployee positions; would not require an increase or decrease in 
future legislative appropriations to the agency; would not require 
an increase or decrease in fees paid to the agency; would not 
create a new regulation; would not expand, limit, or repeal an 
existing regulation; would not increase or decrease the number 
of individuals subject to its applicability; and would not positively 
or adversely affect the state's economy. 
PUBLIC BENEFIT AND COST TO PERSONS: Ms. Martinez has 
determined that for each year of the first five years the proposal 
is in effect, the public benefit anticipated as a result of enforcing 
the proposal would be to clarify the rules by updating out-of-date 
language. There is no anticipated economic cost to persons who 
are required to comply with the proposal. 
DATA AND REPORTING IMPACT: The proposal would have no 
data or reporting impact. 
PRINCIPAL AND CLASSROOM TEACHER PAPERWORK RE-
QUIREMENTS: TEA has determined that the proposal would not 
require a written report or other paperwork to be completed by a 
principal or classroom teacher. 
PUBLIC COMMENTS: The public comment period on the pro-
posal begins February 28, 2025, and ends at 5:00 p.m. on March 
31, 2025. The SBOE will take registered oral and written com-
ments on the proposal at the appropriate committee meeting in 
April 2025 in accordance with the SBOE board operating policies 
and procedures. A request for a public hearing on the proposal 
submitted under the Administrative Procedure Act must be re-
ceived by the commissioner of education not more than 14 cal-
endar days after notice of the proposal has been published in 
the Texas Register on February 28, 2025. 
STATUTORY AUTHORITY. The amendments are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum 
and graduation requirements; TEC, §28.025(a), which requires 
the SBOE to determine by rule the curriculum requirements for 
the foundation high school program that are consistent with 
the required curriculum and requires the SBOE to designate 
specific courses that are required for the foundation high school 
program; TEC, §28.025(b-2)(2), which requires the SBOE to 
allow a student by rule to comply with the curriculum require-
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ments for the third and fourth mathematics credits under TEC, 
§28.025(b-1)(2), or the third and fourth science credits under 
TEC, §28.025(b-1)(3), by successfully completing a career 
and technical education course designated by the SBOE as 
containing substantially similar and rigorous content; and TEC, 
§28.025(c-1), which requires the SBOE to adopt rules regarding 
earning an endorsement. 
CROSS REFERENCE TO STATUTE. The amendments im-
plement Texas Education Code, §7.102(c)(4) and §28.025(a), 
(b-2)(2), and (c-1). 
§74.12. Foundation High School Program. 

(a) (No change.) 

(b) Core courses. A student must demonstrate proficiency in 
the following. 

(1) - (2) (No change.) 

(3) Science--three credits. One credit must consist of Biol-
ogy or a comparable AP or IB biology course. 

(A) One credit must be selected from the following lab-
oratory-based courses: 

(i) Integrated Physics and Chemistry; 

(ii) Chemistry; 

(iii) Physics; 

(iv) Physics for Engineering [Principles of Technol-
ogy]; and 

(v) a comparable AP or IB chemistry or physics 
course that does not count toward another credit required for gradu-
ation. 

(B) The additional credit may be selected from one full 
credit or a combination of two half credits from two different courses, 
subject to prerequisite requirements, from the following laboratory-
based courses: 

(i) - (xvii) (No change.) 

(xviii) Physics for Engineering [Principles of Tech-
nology]; 

(xix) - (xxiv) (No change.) 

(C) Credit may not be earned for both physics and 
Physics for Engineering [Principles of Technology] to satisfy science 
credit requirements. 

(4) - (7) (No change.) 

(c) - (d) (No change.) 

§74.13. Endorsements. 
(a) - (d) (No change.) 

(e) To earn an endorsement a student must demonstrate profi-
ciency in the following. 

(1) - (5) (No change.) 

(6) An additional credit in science that may be selected 
from one full credit or a combination of two half credits from two dif-
ferent courses, subject to prerequisite requirements, from the following 
courses: 

(A) - (Q) (No change.) 

(R) Physics for Engineering [Principles of Technol-
ogy]; 

(S) - (X) (No change.) 

(Y) credit may not be earned for both physics and 
Physics for Engineering [Principles of Technology] to satisfy science 
credit requirements. 

(Z) (No change.) 

(7) (No change.) 

(f) A student may earn any of the following endorsements. 

(1) Science, technology, engineering, and mathematics 
(STEM). Students who entered high school prior to the 2022-2023 
school year may earn a STEM endorsement by completing the require-
ments specified in subsection (e) of this section, including Algebra 
II, chemistry, and physics or Physics for Engineering [Principles of 
Technology] and: 

(A) a coherent sequence of courses for four or more 
credits in career and technical education (CTE) that consists of at least 
two courses in the same career cluster and at least one advanced CTE 
course. The courses may be selected from [Chapter 130 of this ti-
tle (relating to Texas Essential Knowledge and Skills for Career and 
Technical Education),] Chapter 127 of this title (relating to Texas Es-
sential Knowledge and Skills for Career Development and Career and 
Technical Education)[,] or CTE innovative courses. The final course 
in the sequence must be selected from Chapter 127, Subchapter O, of 
this title (relating to Science, Technology, Engineering, and Mathemat-
ics) as it existed prior to August 1, 2025, or Career Preparation I or 
II (Career Preparation General or Career Preparation for Programs of 
Study) and Project-Based Research (Career and Technical Education 
Project-Based Capstone) in Chapter 127, Subchapter B, of this title (re-
lating to High School), if the course addresses a STEM-related field; 

(B) - (E) (No change.) 

(2) Business and industry. Students who entered high 
school prior to the 2022-2023 school year may earn a business and 
industry endorsement by completing the requirements specified in 
subsection (e) of this section and: 

(A) a coherent sequence of courses for four or more 
credits in CTE that consists of at least two courses in the same ca-
reer cluster and at least one advanced CTE course. The courses may 
be selected from [Chapter 130 of this title,] Chapter 127 of this title[,] 
or CTE innovative courses. The final course in the sequence must be 
selected from one of the following: 

(i) Chapter 127, Subchapter C, of this title (related 
to Agriculture, Food, and Natural Resources); 

(ii) Chapter 127, Subchapter D, of this title (relating 
to Architecture and Construction; 

(iii) Chapter 127, Subchapter E, of this title (relating 
to Arts, Audio/Video Technology, and Communications); 

[(ii) Chapter 130, Subchapter A, of this title (relat-
ing to Agriculture, Food, and Natural Resources);] 

[(iii) Chapter 130, Subchapter B, of this title (relat-
ing to Architecture and Construction);] 

[(iv) Chapter 130, Subchapter C, of this title (relat-
ing to Arts, Audio/Video Technology, and Communications);] 

(iv) [(v)] Chapter 127, Subchapter F, of this title (re-
lating to Business, Marketing, and Finance); 

(v) Chapter 127, Subchapter H, of this title (relating 
to Energy); 
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[(vi) Chapter 130, Subchapter D, of this title (relat-
ing to Business Management and Administration);] 

[(vii) Chapter 130, Subchapter F, of this title (relat-
ing to Finance);] 

(vi) [(viii)] Chapter 127, Subchapter K [J], of this 
title (relating to Hospitality and Tourism); 

(vii) Chapter 127, Subchapter M, of this title (relat-
ing to Information Technology); 

(viii) Chapter 127, Subchapter O, of this title (relat-
ing to Manufacturing); 

[(ix) Chapter 130, Subchapter K, of this title (relat-
ing to Information Technology);] 

[(x) Chapter 130, Subchapter M, of this title (relat-
ing to Manufacturing);] 

[(xi) Chapter 130, Subchapter N, of this title (relat-
ing to Marketing);] 

(ix) [(xii)] Chapter 127, Subchapter P, of this title 
(relating to Transportation, Distribution, and Logistics); or 

[(xiii) Chapter 130, Subchapter P, of this title (relat-
ing to Transportation, Distribution, and Logistics);] 

[(xiv) Chapter 130, Subchapter Q, of this title (relat-
ing to Energy); or] 

(x) [(xv)] Career Preparation I or II (Career Prepara-
tion General or Career Preparation for Programs of Study) and Project-
Based Research (Career and Technical Education Project-Based Cap-
stone) in Chapter 127, Subchapter B, of this title if the course addresses 
a career from a field listed in clauses (i)-(ix) [(i)-(xiv)] of this subpara-
graph; 

(B) - (D) (No change.) 

(3) Public services. Students who entered high school prior 
to the 2022-2023 school year may earn a public services endorsement 
by completing the requirements specified in subsection (e) of this sec-
tion and: 

(A) a coherent sequence of courses for four or more 
credits in CTE that consists of at least two courses in the same ca-
reer cluster and at least one advanced CTE course. The courses may 
be selected from [Chapter 130 of this title,] Chapter 127 of this title[,] 
or CTE innovative courses. The final course in the sequence must be 
selected from one of the following: 

(i) Chapter 127, Subchapter G, of this title (relating 
to Education and Training); 

(ii) Chapter 127, Subchapter J [I], of this title (relat-
ing to Health Science); 

(iii) Chapter 127 [130], Subchapter L [J], of this title 
(relating to Human Services); 

(iv) Chapter 127, Subchapter N [M], of this title (re-
lating to Law and Public Service); or 

(v) Career Preparation I or II (Career Prepa-
ration General or Career Preparation for Programs of Study) 
and Project-Based Research (Career and Technical Education 
Project-Based Capstone) in Chapter 127, Subchapter B, of this title 
if the course addresses a field from a cluster listed in clauses (i)-(iv) 
[(i)-(v)] of this subparagraph; 

(B) - (C) (No change.) 

(4) - (5) (No change.) 

(6) STEM. Students who entered high school in the 2022-
2023 school year or later may earn a STEM endorsement by com-
pleting the requirements specified in subsection (e) of this section, in-
cluding Algebra II, chemistry, and physics or Physics for Engineering 
[Principles of Technology] and: 

(A) - (D) (No change.) 

(7) - (8) (No change.) 

(g) (No change.) 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500539 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

CHAPTER 111. TEXAS ESSENTIAL 
KNOWLEDGE AND SKILLS FOR 
MATHEMATICS 
SUBCHAPTER B. MIDDLE SCHOOL 
19 TAC §§111.29 - 111.31 

The State Board of Education (SBOE) proposes new §§111.29 
- 111.31, concerning middle school Texas Essential Knowledge 
and Skills (TEKS) for mathematics. The proposed new sections 
would add TEKS to support middle school advanced mathemat-
ics programs designed to enable students to enroll in Algebra I 
in Grade 8. 
BACKGROUND INFORMATION AND JUSTIFICATION: The 
board received training from a standards writing advisor at the 
July 2014 meeting. The standards writing advisor provided 
additional training to Texas Education Agency (TEA) staff in 
October 2014 to support future facilitation of the TEKS review 
committees. 
In 2017, the SBOE significantly revised the process for the re-
view and revision of the TEKS. At the November 2018 meeting, 
the SBOE approved updates to the 2017 TEKS review and revi-
sion process to better clarify the process. The updated process 
was used for the review of the physical education, health educa-
tion, and science TEKS. 
At the January 2021 meeting, the board held a work session to 
discuss the timeline for the TEKS review and revision process 
and associated activities, including updates to State Board for 
Educator Certification teacher assignment rules and certification 
exams, adoption of instructional materials, and the completion of 
the Texas Resource Review. The board discussed potential ad-
justments to the TEKS and Instructional Materials Review and 
Adoption Schedule. At the April 2021 meeting, the SBOE ap-
proved revisions to the TEKS and Instructional Materials Review 
and Adoption Schedule. 
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At the April 2023 SBOE meeting, the board discussed and ap-
proved changes to the TEKS review process, including approv-
ing a process for selecting work group members. 
At the April 2024 meeting, TEA staff shared an overview of up-
coming interrelated needs for TEKS review and revision and in-
structional materials review and approval (IMRA) and identified 
two needs related to mathematics, including options for instruc-
tional materials for accelerated learning and establishing TEKS 
to support middle school advanced mathematics pathways. At 
the June 2024 meeting, the board approved moving forward with 
the establishment of TEKS for middle school advanced mathe-
matics and inclusion of advanced mathematics in a future IMRA 
process. 
Applications to serve on the middle school advanced mathemat-
ics TEKS work group were collected by TEA in July and August 
2024. TEA provided SBOE members with the applications for 
approval to serve on the work group in late August. 
At the September 2024 SBOE meeting, the board directed the 
work group to present two models for middle school advanced 
mathematics TEKS. One model was to be based on the impor-
tance of keeping the Grade 6 TEKS similar to the current TEKS 
and would combine the Grades 7 and 8 TEKS into Grade 7. The 
SBOE gave the work group leeway to analyze models from Bar-
bers Hill Independent School District (ISD), Tomball ISD, and 
other school districts to develop recommendations for the sec-
ond model. Additionally, the SBOE directed the work group to 
recommend one of the two models for the SBOE's further con-
sideration. Work groups convened for two face-to-face meetings 
to develop recommendations for the proposed TEKS for middle 
school advanced mathematics in October. 
A public hearing was conducted and a discussion item regarding 
TEKS for middle school advanced mathematics was presented 
to the Committee of the Full Board at the November 2024 SBOE 
meeting. At that time, the SBOE selected the second model as 
the plan for the middle school advanced mathematics programs. 
The work group met in December 2024 to finalize its recommen-
dations for the second model. 
The SBOE approved the proposed new rules for first reading and 
filing authorization at its January 31, 2025 meeting. 
FISCAL IMPACT: Monica Martinez, associate commissioner for 
standards and programs, has determined that for the first five 
years the proposal is in effect (2025-2029), there are no fiscal 
implications to the state. However, there was a cost to the state 
of approximately $35,000 to convene work group members who 
traveled to Austin to draft recommendations for the middle school 
advanced mathematics TEKS. In addition, there will be implica-
tions for TEA if the state develops professional development to 
help teachers and administrators understand the revised TEKS. 
Any professional development that is created would be based 
on whether TEA received an appropriation for professional de-
velopment in the next biennium. 
There may be fiscal implications for school districts and charter 
schools to implement the proposed new TEKS, which may 
include the need for professional development and revisions to 
district-developed databases, curriculum, and scope and se-
quence documents. Since curriculum and instruction decisions 
are made at the local district level, it is difficult to estimate the 
fiscal impact on any given district. 

LOCAL EMPLOYMENT IMPACT: The proposal has no effect on 
local economy; therefore, no local employment impact statement 
is required under Texas Government Code, §2001.022. 
SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-
NITY IMPACT: The proposal has no direct adverse economic im-
pact for small businesses, microbusinesses, or rural communi-
ties; therefore, no regulatory flexibility analysis specified in Texas 
Government Code, §2006.002, is required. 
COST INCREASE TO REGULATED PERSONS: The proposal 
does not impose a cost on regulated persons, another state 
agency, a special district, or a local government and, therefore, 
is not subject to Texas Government Code, §2001.0045. 
TAKINGS IMPACT ASSESSMENT: The proposal does not im-
pose a burden on private real property and, therefore, does not 
constitute a taking under Texas Government Code, §2007.043. 
GOVERNMENT GROWTH IMPACT: TEA staff prepared a Gov-
ernment Growth Impact Statement assessment for this proposed 
rulemaking. During the first five years the proposed rulemak-
ing would be in effect, it would expand an existing regulation by 
adding new TEKS for middle school advanced mathematics. 
The proposed rulemaking would not create or eliminate a gov-
ernment program; would not require the creation of new em-
ployee positions or elimination of existing employee positions; 
would not require an increase or decrease in future legislative 
appropriations to the agency; would not require an increase or 
decrease in fees paid to the agency; would not expand, limit, or 
repeal an existing regulation; would not increase or decrease the 
number of individuals subject to its applicability; and would not 
positively or adversely affect the state's economy. 
PUBLIC BENEFIT AND COST TO PERSONS: Ms. Martinez has 
determined that for each year of the first five years the proposal is 
in effect, the public benefit anticipated as a result of enforcing the 
proposal would be to provide TEKS to support middle school ad-
vanced mathematics programs designed to enable students to 
enroll in Algebra I in Grade 8. There is no anticipated economic 
cost to persons who are required to comply with the proposal. 
DATA AND REPORTING IMPACT: The proposal would have no 
data or reporting impact. 
PRINCIPAL AND CLASSROOM TEACHER PAPERWORK RE-
QUIREMENTS: TEA has determined that the proposal would not 
require a written report or other paperwork to be completed by a 
principal or classroom teacher. 
PUBLIC COMMENTS: The public comment period on the pro-
posal begins February 28, 2025, and ends at 5:00 p.m. on March 
31, 2025. The SBOE will take registered oral and written com-
ments on the proposal at the appropriate committee meeting in 
April 2025 in accordance with the SBOE board operating policies 
and procedures. A request for a public hearing on the proposal 
submitted under the Administrative Procedure Act must be re-
ceived by the commissioner of education not more than 14 cal-
endar days after notice of the proposal has been published in 
the Texas Register on February 28, 2025. 
STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum 
and graduation requirements; TEC, §28.002(a), which identifies 
the subjects of the required curriculum; TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all stu-
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dents should be able to demonstrate and that will be used in 
evaluating instructional materials and addressed on the state as-
sessment instruments; and TEC, §28.029, which requires school 
districts and open-enrollment charter schools to develop an ad-
vanced mathematics program for middle school students that is 
designed to enable those students to enroll in Algebra I in Grade 
8. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §§7.102(c)(4), 28.002(a) and (c), 
and 28.029. 
§111.29. Grade 6, Middle School Advanced Mathematics, Adopted 
2025. 

(a) Implementation. The provisions of this section may be im-
plemented by school districts beginning with the 2025-2026 school 
year. 

(b) Introduction. 

(1) The desire to achieve educational excellence is the driv-
ing force behind the Texas essential knowledge and skills for mathe-
matics, guided by the college and career readiness standards. By em-
bedding statistics, probability, and finance, while focusing on computa-
tional thinking, mathematical fluency, and solid understanding, Texas 
will lead the way in mathematics education and prepare all Texas stu-
dents for the challenges they will face in the 21st century. 

(2) The process standards describe ways in which students 
are expected to engage in the content. The placement of the process 
standards at the beginning of the knowledge and skills listed for each 
grade and course is intentional. The process standards weave the other 
knowledge and skills together so that students may be successful prob-
lem solvers and use mathematics efficiently and effectively in daily 
life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, algorithms, paper and pencil, and tech-
nology and techniques such as mental math, estimation, number sense, 
and generalization and abstraction to solve problems. Students will 
effectively communicate mathematical ideas, reasoning, and their im-
plications using multiple representations such as symbols, diagrams, 
graphs, computer programs, and language. Students will use mathe-
matical relationships to generate solutions and make connections and 
predictions. Students will analyze mathematical relationships to con-
nect and communicate mathematical ideas. Students will display, ex-
plain, or justify mathematical ideas and arguments using precise math-
ematical language in written or oral communication. 

(3) To increase the number of students who complete 
advanced mathematics courses in high school, the middle school 
advanced mathematics courses are designed to enable students to 
complete Algebra I by the end of Grade 8. 

(4) The primary focal areas in Grade 6, Middle School Ad-
vanced Mathematics are numeracy; proportionality; expressions, equa-
tions, and relationships; and data science. Students use concepts, al-
gorithms, and properties of rational numbers to explore mathematical 
relationships and to describe increasingly complex situations. Students 
use concepts of proportionality to explore, develop, and communicate 
mathematical relationships, including number, geometry and measure-
ment, and statistics. Students use algebraic thinking to describe how a 
change in one quantity in a relationship results in a change in the other. 
Students connect verbal, numeric, graphic, and symbolic representa-

tions of relationships, including equations and inequalities. Students 
begin to develop a foundational understanding of functions. Students 
use geometric properties and relationships, as well as spatial reasoning, 
to model and analyze situations and solve problems. Students commu-
nicate information about geometric figures or situations by quantifying 
attributes, generalize procedures from measurement experiences, and 
use the procedures to solve problems. Students use appropriate statis-
tics, representations of data, and reasoning to draw conclusions, eval-
uate arguments, and make recommendations. The use of technology, 
including graphing tools, is essential in middle school advanced math-
ematics courses to master algebra readiness skills by bridging concep-
tual understanding and procedural fluency. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(c) Knowledge and skills. 

(1) Mathematical process standards. The student uses 
mathematical processes to acquire and demonstrate mathematical 
understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(2) Numeracy--foundations of rational numbers. The stu-
dent applies mathematical process standards to represent and use ratio-
nal numbers in a variety of forms. The student is expected to: 

(A) classify sets and subsets using a visual representa-
tion such as a Venn diagram or a hierarchy to describe relationships 
between sets of rational numbers; 

(B) identify a number, its opposite, and its absolute 
value; 

(C) represent benchmark fractions and percents such as 
1%, 10%, 25%, 33 1/3%, and multiples of these values using 10 by 
10 grids, strip diagrams, number lines, and numbers as proportional 
relationships; 

(D) generate equivalent forms of fractions, decimals, 
and percents using real-world problems as proportional relationships, 
including problems that involve money; 

(E) use equivalent fractions, decimals, and percents to 
show equal parts of the same whole as proportional relationships; 
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(F) locate, compare, and order integers and rational 
numbers using a number line; 

(G) order a set of rational numbers arising from mathe-
matical and real-world contexts; and 

(H) use coordinate geometry to identify locations on a 
plane, including graphing points in all four quadrants using ordered 
pairs of rational numbers. 

(3) Numeracy--operations with rational numbers. The stu-
dent applies mathematical process standards to represent addition, sub-
traction, multiplication, and division while solving problems and justi-
fying solutions. The student is expected to: 

(A) recognize that dividing by a rational number and 
multiplying by its reciprocal result in equivalent values; 

(B) determine, with and without computation, whether 
a quantity is increased or decreased when multiplied by a fraction, in-
cluding values greater than or less than one; 

(C) extend representations for division to include frac-
tion notation such as a/b represents the same number as a ÷ b where b 
≠ 0; 

(D) represent integer operations with concrete models 
and connect the actions with the models to standardized algorithms; 

(E) add, subtract, multiply, and divide integers fluently; 

(F) add, subtract, multiply, and divide rational numbers; 

(G) generate equivalent numerical expressions using 
order of operations, including whole number exponents and prime 
factorization; 

(H) balance a check register that includes deposits, 
withdrawals, and transfers; and 

(I) create and organize a financial assets and liabilities 
record and construct a net worth statement. 

(4) Numeracy--applications of percents. The student ap-
plies mathematical process standards to solve problems involving per-
cents as proportional relationships. The student is expected to: 

(A) solve real-world problems to find the whole given 
a part and the percent, to find the part given the whole and the percent, 
and to find the percent given the part and the whole, including the use 
of concrete and pictorial models; and 

(B) calculate the sales tax for a given purchase and cal-
culate income tax for earned wages. 

(5) Proportionality--foundations of ratios and rates. The 
student applies mathematical process standards to develop an under-
standing of proportional relationships in problem situations. The stu-
dent is expected to: 

(A) give examples of ratios as multiplicative compar-
isons of two quantities describing the same attribute; 

(B) give examples of rates as the comparison by divi-
sion of two quantities having different attributes, including rates as 
quotients; 

(C) represent ratios and percents with concrete models, 
fractions, and decimals; and 

(D) represent mathematical and real-world problems 
involving ratios and rates using scale factors, tables, graphs, and 
proportions. 

(6) Proportionality--applications of ratios and rates. The 
student applies mathematical process standards to solve problems in-
volving proportional relationships. The student is expected to: 

(A) apply qualitative and quantitative reasoning to 
solve prediction and comparison of real-world problems involving 
ratios and rates; 

(B) calculate unit rates from rates in mathematical and 
real-world problems; and 

(C) convert within and between measurement systems, 
including the use of proportions and the use of unit rates. 

(7) One-variable expressions, equations, and relationships-
-foundations of one-variable relationships. The student applies mathe-
matical process standards to develop concepts of expressions and equa-
tions. The student is expected to: 

(A) distinguish between expressions and equations ver-
bally, numerically, and algebraically; 

(B) determine if two expressions are equivalent using 
concrete models, pictorial models, and algebraic representations; and 

(C) generate equivalent expressions using the proper-
ties of operations: inverse, identity, commutative, associative, and dis-
tributive properties. 

(8) One-variable expressions, equations, and relationships-
-applications of one-variable relationships. The student applies mathe-
matical process standards to use equations and inequalities to represent 
situations and solve problems. The student is expected to: 

(A) write one-variable, one- and two-step equations and 
inequalities to represent constraints or conditions within problems; 

(B) write corresponding real-world problems given 
one-variable, one- and two-step equations or inequalities; 

(C) represent solutions for one-variable, one- and two-
step equations and inequalities on number lines; 

(D) model and solve one-variable, one-step equations 
and inequalities that represent problems, including geometric concepts; 

(E) model and solve one-variable, two-step equations 
and inequalities; and 

(F) determine if the given value(s) make(s) one-vari-
able, one- and two-step equations and inequalities true. 

(9) Two-variable equations and relationships--foundations 
of linear relationships. The student applies mathematical process stan-
dards to use multiple representations to describe algebraic relation-
ships. The student is expected to: 

(A) identify independent and dependent quantities from 
tables and graphs; 

(B) write an equation that represents the relationship 
between independent and dependent quantities from a table; 

(C) represent a given situation using verbal descrip-
tions, tables, graphs, and equations in the form y = kx or y = x + b; and 

(D) compare two rules verbally, numerically, graphi-
cally, and symbolically in the form of y = ax or y = x + a in order to 
differentiate between additive and multiplicative relationships. 

(10) Two-variable equations and relationships--applica-
tions of proportional relationships. The student applies mathematical 
process standards to represent and solve problems involving propor-
tional relationships. The student is expected to represent constant rates 
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of change in mathematical and real-world problems given pictorial, 
tabular, verbal, numeric, graphical, and algebraic representations, 
including d = rt. 

(11) Geometric expressions, equations, and relationships-
-foundations of geometric concepts equations. The student applies 
mathematical process standards to use geometry to represent relation-
ships. The student is expected to: 

(A) model area formulas for parallelograms, trapezoids, 
and triangles by decomposing and rearranging parts of these shapes; 
and 

(B) write equations that represent problems related to 
the area of rectangles, parallelograms, trapezoids, and triangles and 
volume of right rectangular prisms where dimensions are positive ra-
tional numbers. 

(12) Geometric expressions, equations, and relationships--
applications of geometric concepts. The student applies mathematical 
process standards to use geometry to represent relationships and solve 
problems. The student is expected to: 

(A) extend previous knowledge of triangles and their 
properties to include the sum of angles of a triangle, the relationship 
between the lengths of sides and measures of angles in a triangle, and 
determining when three lengths form a triangle; 

(B) determine solutions for problems involving the area 
of rectangles, parallelograms, trapezoids, and triangles where dimen-
sions are positive rational numbers; 

(C) solve problems involving the volume of right rect-
angular prisms and triangular prisms; and 

(D) write and solve equations using geometry concepts, 
including the sum of the angles in a triangle, and angle relationships. 

(13) Data science--foundations of measurement and data. 
The student applies mathematical process standards to represent and 
analyze data. The student is expected to: 

(A) distinguish between situations that yield data with 
and without variability; and 

(B) represent numeric data graphically, including dot 
plots, stem-and-leaf plots, histograms, and box plots. 

(14) Data science--applications of measurement and data. 
The student applies mathematical process standards to use numerical or 
graphical representations to analyze and solve problems. The student 
is expected to: 

(A) use the graphical representation of numeric data to 
describe the center, spread, and shape of the data distribution; 

(B) summarize numeric data with numerical sum-
maries, including the mean and median (measures of center) and the 
range and interquartile range (IQR) (measures of spread), and use 
these summaries to describe the center, spread, and shape of the data 
distribution; 

(C) interpret numeric data summarized in dot plots, 
stem-and-leaf plots, histograms, and box plots; 

(D) solve problems using data represented in bar 
graphs, dot plots, and circle graphs, including part-to-whole and 
part-to-part comparisons and equivalents; 

(E) compare two groups of numeric data using compar-
ative dot plots or box plots by comparing their shapes, centers, and 
spreads; and 

(F) summarize categorical data with numerical and 
graphical summaries, including the mode, the percent of values in 
each category (relative frequency table), and the percent bar graph, 
and use these summaries to describe the data distribution. 

(15) Personal financial literacy--money management. The 
student applies mathematical process standards to develop an economic 
way of thinking and problem solving useful in one's life as a knowl-
edgeable consumer and investor. The student is expected to: 

(A) compare the features and costs of a checking ac-
count and a debit card offered by different local financial institutions; 

(B) identify and explain the advantages and disadvan-
tages of different payment methods, including distinguishing between 
debit cards and credit cards; 

(C) explain why it is important to establish a positive 
credit history; 

(D) describe the information in a credit report and how 
long it is retained; 

(E) describe the value of credit reports to borrowers and 
to lenders; 

(F) explain various methods to pay for college, includ-
ing through savings, grants, scholarships, student loans, and work-
study; and 

(G) compare the annual salary of several occupations 
requiring various levels of post-secondary education or vocational 
training and calculate the effects of the different annual salaries on 
lifetime income. 

§111.30. Grade 7, Middle School Advanced Mathematics, Adopted 
2025. 

(a) Implementation. The provisions of this section may be im-
plemented by school districts beginning with the 2025-2026 school 
year. 

(b) Introduction. 

(1) The desire to achieve educational excellence is the driv-
ing force behind the Texas essential knowledge and skills for mathe-
matics, guided by the college and career readiness standards. By em-
bedding statistics, probability, and finance, while focusing on computa-
tional thinking, mathematical fluency, and solid understanding, Texas 
will lead the way in mathematics education and prepare all Texas stu-
dents for the challenges they will face in the 21st century. 

(2) The process standards describe ways in which students 
are expected to engage in the content. The placement of the process 
standards at the beginning of the knowledge and skills listed for each 
grade and course is intentional. The process standards weave the other 
knowledge and skills together so that students may be successful prob-
lem solvers and use mathematics efficiently and effectively in daily 
life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, algorithms, paper and pencil, and tech-
nology and techniques such as mental math, estimation, number sense, 
and generalization and abstraction to solve problems. Students will 
effectively communicate mathematical ideas, reasoning, and their im-
plications using multiple representations such as symbols, diagrams, 
graphs, computer programs, and language. Students will use mathe-
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matical relationships to generate solutions and make connections and 
predictions. Students will analyze mathematical relationships to con-
nect and communicate mathematical ideas. Students will display, ex-
plain, or justify mathematical ideas and arguments using precise math-
ematical language in written or oral communication. 

(3) To increase the number of students who complete 
advanced mathematics courses in high school, the middle school 
advanced mathematics courses are designed to enable students to 
complete Algebra I by the end of Grade 8. 

(4) The primary focal areas in Grade 7, Middle School Ad-
vanced Mathematics are numeracy; proportionality; expressions, equa-
tions, and relationships; and data science. Students use concepts, al-
gorithms, and properties of real numbers to explore mathematical re-
lationships and to describe increasingly complex situations. Students 
use concepts of proportionality to explore, develop, and communicate 
mathematical relationships, including number, geometry and measure-
ment, and statistics and probability. Students use algebraic thinking 
to describe how a change in one quantity in a relationship results in 
a change in the other. Students connect verbal, numeric, graphic, and 
symbolic representations of relationships, including equations and in-
equalities. Students continue to develop a foundational understanding 
of functions. Students use geometric properties and relationships, as 
well as spatial reasoning, to model and analyze situations and solve 
problems. Students communicate information about geometric fig-
ures or situations by quantifying attributes, generalize procedures from 
measurement experiences, and use the procedures to solve problems. 
Students use appropriate statistics, representations of data, and reason-
ing to draw conclusions, evaluate arguments, and make recommenda-
tions. The use of technology, including graphing tools, is essential in 
middle school advanced mathematics courses to master algebra readi-
ness skills by bridging conceptual understanding and procedural flu-
ency. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(c) Knowledge and skills. 

(1) Mathematical process standards. The student uses 
mathematical processes to acquire and demonstrate mathematical 
understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(2) Numeracy--foundations of real numbers. The student 
applies mathematical process standards to represent and use real num-
bers in a variety of forms. The student is expected to: 

(A) extend previous knowledge of sets and subsets us-
ing a visual representation to describe relationships between sets of real 
numbers; 

(B) approximate the value of an irrational number, in-
cluding π and square roots of numbers less than 225, and locate that 
rational number approximation on a number line; 

(C) convert between standard decimal notation and sci-
entific notation; and 

(D) order a set of real numbers arising from mathemat-
ical and real-world contexts. 

(3) Numeracy--operations with rational numbers. The stu-
dent applies mathematical process standards to add, subtract, multiply, 
and divide while solving problems and justifying solutions. The stu-
dent is expected to: 

(A) add, subtract, multiply, and divide rational numbers 
fluently; and 

(B) apply and extend previous understandings of opera-
tions to solve problems using addition, subtraction, multiplication, and 
division of rational numbers. 

(4) Numeracy--applications of percents. The student ap-
plies mathematical process standards to represent and solve problems 
involving percents as proportional relationships. The student is ex-
pected to: 

(A) solve problems involving ratios, rates, and per-
cents, including multi-step problems involving percent increase and 
percent decrease, and financial literacy problems; 

(B) calculate and compare simple interest and com-
pound interest earnings; 

(C) analyze and compare monetary incentives, includ-
ing sales, rebates, and coupons; 

(D) solve real-world problems comparing how interest 
rate and loan length affect the cost of credit; 

(E) calculate the total cost of repaying a loan, including 
credit cards and easy access loans, under various rates of interest and 
over different periods using an online calculator; 

(F) explain how small amounts of money invested reg-
ularly, including money saved for college and retirement, grow over 
time; and 

(G) estimate the cost of a two-year and four-year col-
lege education, including family contribution, and devise a periodic 
savings plan for accumulating the money needed to contribute to the 
total cost of attendance for at least the first year of college. 

(5) Proportionality--geometric ratios. The student applies 
mathematical process standards to use geometry to describe or solve 
problems involving proportional relationships such as dilations. The 
student is expected to: 

(A) describe π as the ratio of the circumference of a cir-
cle to its diameter; 
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(B) generalize the critical attributes of similarity, 
including ratios within and between similar shapes; 

(C) solve mathematical and real-world problems in-
volving similar shape and scale drawings; 

(D) compare and contrast the attributes of a shape and 
its dilation(s) on a coordinate plane; and 

(E) use an algebraic representation to explain the effect 
of a given positive rational scale factor applied to two-dimensional fig-
ures on a coordinate plane with the origin as the center of dilation. 

(6) Proportionality--probability. The student applies math-
ematical process standards to use probability and statistics to describe 
or solve problems involving proportional relationships. The student is 
expected to: 

(A) represent sample spaces for simple and compound 
events using lists and tree diagrams; 

(B) select and use different simulations to represent 
simple and compound events with and without technology; 

(C) make predictions and determine solutions using ex-
perimental data for simple and compound events; 

(D) make predictions and determine solutions using 
theoretical probability for simple and compound events; 

(E) find the probabilities of a simple event and its com-
plement and describe the relationship between the two; 

(F) solve problems using qualitative and quantitative 
predictions and comparisons from simple experiments; and 

(G) determine experimental and theoretical probabili-
ties related to simple and compound events using data and sample 
spaces. 

(7) One-variable expressions, equations, and relationships-
-applications of one-variable relationships. The student applies mathe-
matical process standards to use one-variable equations or inequalities 
in problem situations. The student is expected to: 

(A) represent solutions for one-variable, two-step in-
equalities on number lines; 

(B) model and solve one-variable, two-step inequali-
ties; 

(C) write one-variable equations or inequalities with 
variables on both sides that represent problems using rational number 
coefficients and constants; 

(D) write a corresponding real-world problem when 
given a one-variable equation or inequality with variables on both sides 
of the equal sign using rational number coefficients and constants; and 

(E) model and solve one-variable equations with vari-
ables on both sides of the equal sign that represent mathematical and 
real-world problems using rational number coefficients and constants. 

(8) Two-variable equations and relationships--foundations 
of linear relationships. The student applies mathematical process stan-
dards to use proportional and non-proportional relationships to develop 
foundational concepts of functions. The student is expected to: 

(A) determine the constant of proportionality (k = y/x) 
within mathematical and real-world problems; 

(B) distinguish between proportional and non-propor-
tional situations using tables, graphs, and equations in the form y = kx 
or y = mx + b, where b ≠ 0; and 

(C) identify examples of proportional and non-propor-
tional functions that arise from mathematical and real-world problems. 

(9) Two-variable equations and relationships--applications 
of linear relationships. The student applies mathematical process stan-
dards to represent linear relationships using multiple representations. 
The student is expected to represent linear proportional and non-pro-
portional relationships using verbal descriptions, tables, graphs, and 
equations that simplify to the form y = mx + b. 

(10) Geometric expressions, equations, and relationships--
foundations of geometric concepts. The student applies mathematical 
process standards to develop geometric relationships and solve prob-
lems. The student is expected to: 

(A) use models to determine the approximate formulas 
for the circumference and area of a circle and connect the models to the 
actual formulas; 

(B) solve problems involving the lateral and total sur-
face area of a rectangular prism, rectangular pyramid, triangular prism, 
and triangular pyramid by determining the area of the shape's net; 

(C) describe the volume formula V = Bh of a cylinder 
in terms of its base area and its height; 

(D) model the relationship between the volume of a 
rectangular prism and a rectangular pyramid having both congruent 
bases and heights and connect that relationship to the formulas; 

(E) explain verbally and symbolically the relationship 
between the volume of a triangular prism and a triangular pyramid hav-
ing both congruent bases and heights and connect that relationship to 
the formulas; 

(F) model the relationship between the volume of a 
cylinder and a cone having both congruent bases and heights and 
connect that relationship to the formulas; 

(G) use models and diagrams to explain the 
Pythagorean theorem; and 

(H) use informal arguments to establish facts about the 
angle sum and exterior angle of triangles, the angles created when par-
allel lines are cut by a transversal, and the angle-angle criterion for 
similarity of triangles. 

(11) Geometric expressions, equations, and relationships--
applications of geometric concepts. The student applies mathematical 
process standards to solve geometric problems. The student is expected 
to: 

(A) determine the circumference and area of circles; 

(B) determine the area of composite figures containing 
combinations of rectangles, squares, parallelograms, trapezoids, trian-
gles, semicircles, and quarter circles; 

(C) use previous knowledge of surface area to make 
connections to the formulas for lateral and total surface area and deter-
mine solutions for problems involving rectangular prisms, triangular 
prisms, and cylinders; 

(D) solve problems involving the volume of rectangular 
pyramids and triangular pyramids; 

(E) solve problems involving the volume of cylinders, 
cones, and spheres; 

(F) use the Pythagorean theorem and its converse to 
solve problems; and 
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(G) determine the distance between two points on a co-
ordinate plane using the Pythagorean theorem. 

(12) Geometric expressions, equations, and relationships-
-transformations. The student applies mathematical process standards 
to develop transformational geometry concepts. The student is ex-
pected to: 

(A) generalize the properties of orientation and congru-
ence of rotations, reflections, translations, and dilations of two-dimen-
sional shapes on a coordinate plane; 

(B) differentiate between transformations that preserve 
congruence and those that do not; 

(C) explain the effect of translations, reflections over 
the x- or y-axis, and rotations limited to 90°, 180°, 270°, and 360° 
as applied to two-dimensional shapes on a coordinate plane using an 
algebraic representation; and 

(D) model the effect on linear and area measurements 
of dilated two-dimensional shapes. 

(13) Data science--applications of measurement and data. 
The student applies mathematical process standards to use statistical 
representations and procedures to analyze and describe data. The stu-
dent is expected to: 

(A) use data from a random sample to make inferences 
about a population; 

(B) compare two populations based on data in random 
samples from these populations, including informal comparative infer-
ences about differences between the two populations; 

(C) simulate generating random samples of the same 
size from a population with known characteristics to develop the notion 
of a random sample being representative of the population from which 
it was selected; and 

(D) determine the mean absolute deviation and use this 
quantity as a measure of the average distance data are from the mean 
using a data set of no more than 10 data points. 

(14) Personal financial literacy--money management. The 
student applies mathematical process standards to develop an economic 
way of thinking and problem solving useful in one's life as a knowl-
edgeable consumer and investor. The student is expected to: 

(A) identify the components of a personal budget, in-
cluding income; planned savings for college, retirement, and emergen-
cies; taxes; and fixed and variable expenses, and calculate what per-
centage each category comprises of the total budget; 

(B) use a family budget estimator to determine the min-
imum household budget and average hourly wage needed for a family 
to meet its basic needs in the student's city or another large city nearby; 
and 

(C) analyze situations to determine if they represent fi-
nancially responsible decisions and identify the benefits of financial 
responsibility and the costs of financial irresponsibility. 

§111.31. Grade 8, Middle School Advanced Mathematics, Algebra 
(One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section may be im-
plemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. Students shall be awarded one 
credit that satisfies the Algebra I requirement for high school gradua-
tion. This course is recommended for students in Grade 8. Prerequisite: 

Middle School Advanced Mathematics, Grade 7 or Mathematics, 
Grade 8. 

(c) Introduction. 

(1) The desire to achieve educational excellence is the driv-
ing force behind the Texas essential knowledge and skills for mathe-
matics, guided by the college and career readiness standards. By em-
bedding statistics, probability, and finance, while focusing on fluency 
and solid understanding, Texas will lead the way in mathematics edu-
cation and prepare all Texas students for the challenges they will face 
in the 21st century. 

(2) The process standards describe ways in which students 
are expected to engage in the content. The placement of the process 
standards at the beginning of the knowledge and skills listed for each 
grade and course is intentional. The process standards weave the other 
knowledge and skills together so that students may be successful prob-
lem solvers and use mathematics efficiently and effectively in daily 
life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, number sense, and gener-
alization and abstraction to solve problems. Students will effectively 
communicate mathematical ideas, reasoning, and their implications us-
ing multiple representations such as symbols, diagrams, graphs, and 
language. Students will use mathematical relationships to generate so-
lutions and make connections and predictions. Students will analyze 
mathematical relationships to connect and communicate mathematical 
ideas. Students will display, explain, or justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) To increase the number of students who complete 
advanced mathematics courses in high school, the middle school 
advanced mathematics courses are designed to enable students to 
complete Algebra I by the end of Grade 8. 

(4) In Grade 8, Middle School Advanced Mathematics, Al-
gebra, students will build on the knowledge and skills for mathematics 
in Middle School Advanced Mathematics, Grades 6 and 7, which pro-
vide a foundation in linear relationships, number and operations, and 
proportionality. Students will study linear, quadratic, and exponential 
functions and their related transformations, equations, and associated 
solutions. Students will connect functions and their associated solu-
tions in both mathematical and real-world situations. Students will use 
technology to collect and explore data and analyze statistical relation-
ships. In addition, students will study polynomials of degree one and 
two, radical expressions, sequences, and laws of exponents. Students 
will generate and solve linear systems with two equations and two vari-
ables and will create new functions through transformations. The use 
of technology, including graphing tools, is essential in Middle School 
Advanced Mathematics, Algebra to bridge conceptual understanding 
and procedural fluency. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) Mathematical process standards. The student uses 
mathematical processes to acquire and demonstrate mathematical 
understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(2) Linear functions, equations, and inequalities. The stu-
dent applies the mathematical process standards when using proper-
ties of linear functions to write and represent in multiple ways, with 
and without technology, linear equations, inequalities, and systems of 
equations. The student is expected to: 

(A) determine the domain and range of a linear function 
in mathematical problems; determine reasonable domain and range val-
ues for real-world situations, both continuous and discrete; and repre-
sent domain and range using inequalities; 

(B) write linear equations in two variables in various 
forms, including y = mx + b, Ax + By = C, and y - y1 

= m(x - x1), given 
one point and the slope and given two points; 

(C) write linear equations in two variables given a table 
of values, a graph, and a verbal description; 

(D) write and solve equations involving direct varia-
tion; 

(E) write the equation of a line that contains a given 
point and is parallel to a given line; 

(F) write the equation of a line that contains a given 
point and is perpendicular to a given line; 

(G) write an equation of a line that is parallel or perpen-
dicular to the x- or y- axis and determine whether the slope of the line 
is zero or undefined; 

(H) write linear inequalities in two variables given a ta-
ble of values, a graph, and a verbal description; and 

(I) write systems of two linear equations given a table 
of values, a graph, and a verbal description. 

(3) Linear functions, equations, and inequalities. The stu-
dent applies the mathematical process standards when using graphs of 
linear functions, key features, and related transformations to represent 
in multiple ways and solve, with and without technology, equations, 
inequalities, and systems of equations. The student is expected to: 

(A) use similar right triangles to develop an understand-
ing that slope, m, given as the rate comparing the change in y-values 
to the change in x-values, (y2 - y1)/ (x2 - x1), is the same for any two 
points (x1, y1) and (x2, y2) on the same line; 

(B) graph proportional relationships, interpreting the 
unit rate as the slope of the line that models the relationship; 

(C) determine the slope of a line given a table of val-
ues, a graph, two points on the line, and an equation written in various 
forms, including y = mx + b, Ax + By = C, and y - y1 

= m(x - x1); 

(D) calculate the rate of change of a linear function rep-
resented tabularly, graphically, or algebraically in context of mathemat-
ical and real-world problems; 

(E) use data from a table or graph to determine the rate 
of change or slope and y-intercept in mathematical and real-world prob-
lems; 

(F) graph linear functions on the coordinate plane and 
identify key features, including x-intercept, y-intercept, zeros, and 
slope, in mathematical and real-world problems; 

(G) graph the solution set of linear inequalities in two 
variables on the coordinate plane; 

(H) determine the effects on the graph of the parent 
function f(x) = x when f(x) is replaced by af(x), f(x) + d, f(x - c), and 
f(bx) for specific values of a, b, c, and d; 

(I) graph systems of two linear equations in two vari-
ables on the coordinate plane and determine the solutions if they exist; 

(J) estimate graphically the solutions to systems of two 
linear equations with two variables in real-world problems; and 

(K) graph the solution set of systems of two linear in-
equalities in two variables on the coordinate plane. 

(4) Linear functions, equations, and inequalities. The stu-
dent applies the mathematical process standards to formulate statisti-
cal relationships and evaluate their reasonableness based on real-world 
data. The student is expected to: 

(A) construct a scatterplot and describe the observed 
data to address questions of association such as linear, non-linear, and 
no association between bivariate data; 

(B) contrast bivariate sets of data that suggest a linear 
relationship with bivariate sets of data that do not suggest a linear re-
lationship from a graphical representation; 

(C) use a trend line that approximates the linear rela-
tionship between bivariate sets of data to make predictions; 

(D) calculate, using technology, the correlation coeffi-
cient between two quantitative variables and interpret this quantity as 
a measure of the strength of the linear association; 

(E) compare and contrast association and causation in 
real-world problems; and 

(F) write, with and without technology, linear functions 
that provide a reasonable fit to data to estimate solutions and make 
predictions for real-world problems. 

(5) Linear functions, equations, and inequalities. The stu-
dent applies the mathematical process standards to solve, with and 
without technology, linear equations and evaluate the reasonableness 
of their solutions. The student is expected to: 
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(A) solve linear equations in one variable, including 
those for which the application of the distributive property is necessary 
and for which variables are included on both sides; 

(B) solve linear inequalities in one variable, including 
those for which the application of the distributive property is necessary 
and for which variables are included on both sides; and 

(C) solve systems of two linear equations with two vari-
ables for mathematical and real-world problems. 

(6) Quadratic functions and equations. The student applies 
the mathematical process standards when using properties of quadratic 
functions to write and represent in multiple ways, with and without 
technology, quadratic equations. The student is expected to: 

(A) determine the domain and range of quadratic func-
tions and represent the domain and range using inequalities; 

(B) write equations of quadratic functions given the 
vertex and another point on the graph, write the equation in vertex 
form (f(x) = a(x - h)2+ k), and rewrite the equation from vertex form to 
standard form (f(x) = ax2+ bx + c); and 

(C) write quadratic functions when given real solutions 
and graphs of their related equations. 

(7) Quadratic functions and equations. The student applies 
the mathematical process standards when using graphs of quadratic 
functions and their related transformations to represent in multiple 
ways and determine, with and without technology, the solutions to 
equations. The student is expected to: 

(A) graph quadratic functions on the coordinate plane 
and use the graph to identify key attributes, if possible, including x-in-
tercept, y-intercept, zeros, maximum value, minimum values, vertex, 
and the equation of the axis of symmetry; 

(B) describe the relationship between the linear factors 
of quadratic expressions and the zeros of their associated quadratic 
functions; and 

(C) determine the effects on the graph of the parent 
function f(x) = x2 when f(x) is replaced by af(x), f(x) + d, f(x - c), and 
f(bx) for specific values of a, b, c, and d. 

(8) Quadratic functions and equations. The student applies 
the mathematical process standards to solve, with and without technol-
ogy, quadratic equations and evaluate the reasonableness of their so-
lutions. The student formulates statistical relationships and evaluates 
their reasonableness based on real-world data. The student is expected 
to: 

(A) solve quadratic equations having real solutions by 
factoring, taking square roots, completing the square, and applying the 
quadratic formula; and 

(B) write, using technology, quadratic functions that 
provide a reasonable fit to data to estimate solutions and make predic-
tions for real-world problems. 

(9) Exponential functions and equations. The student ap-
plies the mathematical process standards when using properties of ex-
ponential functions and their related transformations to write, graph, 
and represent in multiple ways exponential equations and evaluate, 
with and without technology, the reasonableness of their solutions. The 
student formulates statistical relationships and evaluates their reason-
ableness based on real-world data. The student is expected to: 

(A) determine the domain and range of exponential 
functions of the form f(x) = abx and represent the domain and range 
using inequalities; 

(B) interpret the meaning of the values of a and b in 
exponential functions of the form f(x) = abx in real-world problems; 

(C) write exponential functions in the form f(x) = abx 
(where b is a rational number) to describe problems arising from math-
ematical and real-world situations, including growth and decay; 

(D) graph exponential functions that model growth and 
decay and identify key features, including y-intercept and asymptote, 
in mathematical and real-world problems; and 

(E) write, using technology, exponential functions that 
provide a reasonable fit to data and make predictions for real-world 
problems. 

(10) Number and algebraic methods. The student applies 
the mathematical process standards and algebraic methods to rewrite in 
equivalent forms and perform operations on polynomial expressions. 
The student is expected to: 

(A) add and subtract polynomials of degree one and de-
gree two; 

(B) multiply polynomials of degree one and degree two; 

(C) determine the quotient of a polynomial of degree 
one and polynomial of degree two when divided by a polynomial of 
degree one and polynomial of degree two when the degree of the divisor 
does not exceed the degree of the dividend; 

(D) rewrite polynomial expressions of degree one and 
degree two in equivalent forms using the distributive property; 

(E) factor, if possible, trinomials with real factors in the 
form ax2 + bx + c, including perfect square trinomials of degree two; 
and 

(F) decide if a binomial can be written as the difference 
of two squares and, if possible, use the structure of a difference of two 
squares to rewrite the binomial. 

(11) Number and algebraic methods. The student applies 
the mathematical process standards and algebraic methods to rewrite 
algebraic expressions into equivalent forms. The student is expected 
to: 

(A) simplify numerical radical expressions involving 
square roots; and 

(B) simplify numeric and algebraic expressions using 
the laws of exponents, including integral and rational exponents. 

(12) Number and algebraic methods. The student applies 
the mathematical process standards and algebraic methods to write, 
solve, analyze, and evaluate equations, relations, and functions. The 
student is expected to: 

(A) identify functions using sets of ordered pairs and 
mappings; 

(B) decide whether relations represented verbally, tab-
ularly, graphically, and symbolically define a function; 

(C) evaluate functions, expressed in function notation, 
given one or more elements in their domains; 

(D) identify terms of arithmetic and geometric se-
quences when the sequences are given in function form using recursive 
processes; 

(E) write a formula for the nth term of arithmetic and 
geometric sequences, given the value of several of their terms; and 
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(F) solve mathematic and scientific formulas, and other 
literal equations, for a specified variable. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500540 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

CHAPTER 127. TEXAS ESSENTIAL 
KNOWLEDGE AND SKILLS FOR CAREER 
DEVELOPMENT AND CAREER AND 
TECHNICAL EDUCATION 
(Editor's note: In accordance with Texas Government Code, 
§2002.014, which permits the omission of material which is 
"cumbersome, expensive, or otherwise inexpedient," the Figure: 
19 TAC Chapter 127 - Preamble is not included in the print 
version of the Texas Register. The figure is available in the 
on-line version of the February 28, 2025, issue of the Texas 
Register.) 

The State Board of Education (SBOE) proposes the repeal 
of §§127.277, 127.278, 127.314, 127.316 - 127.321, 127.323 
- 127.326, 127.403, 127.410, 127.413 - 127.415, 127.417 
- 127.433, 127.469 - 127.472, 127.474 - 127.480, 127.482, 
127.625 - 127.632, 127.634 - 127.648, 127.652, 127.745 -
127.750, 127.754, 127.758 - 127.760, 127.766 - 127.768, 
127.771 - 127.776, and 127.778 - 127.796, concerning Texas 
Essential Knowledge and Skills (TEKS) for career development 
and career and technical education (CTE). The proposed re-
peals would move some existing courses within 19 TAC Chapter 
127 in order to avoid confusion and make the TEKS easier to 
locate. 
BACKGROUND INFORMATION AND JUSTIFICATION: In ac-
cordance with statutory requirements that the SBOE identify by 
rule the essential knowledge and skills of each subject in the re-
quired curriculum, the SBOE follows a board-approved cycle to 
review and revise the essential knowledge and skills for each 
subject. 
The TEKS for courses associated with 14 CTE career clusters 
are codified by subchapter in 19 TAC Chapters 127 and 130. 
In December 2020, the SBOE began initial steps to prepare for 
the review and revision of CTE courses in programs of study for 
the education and training; health science; and science, tech-
nology, engineering, and mathematics career clusters. Two ad-
ditional courses eligible to satisfy a graduation requirement in 
science were also part of the review. The board approved for 
second reading and final adoption new TEKS for these courses 
in November 2021 and January, April, and June 2022. 
At the November 2023 SBOE meeting, the board approved new 
CTE TEKS in Chapter 127 for courses in career preparation and 

entrepreneurship, which became effective February 13, 2024, 
and were implemented beginning in the 2024-2025 school year. 
At the April 2024 meeting, the board approved new CTE TEKS 
in Chapter 127 for courses in agribusiness, animal science, plant 
science, and aviation maintenance and for two CTE courses that 
can satisfy a graduation requirement in science that will be im-
plemented beginning in the 2025-2026 school year. 
Due to the current structure of Chapter 130, there are not enough 
sections to add new CTE courses under consideration in their 
assigned subchapters. To accommodate the addition of new and 
future courses, the board began the process of moving the CTE 
TEKS from Chapter 130 to Chapter 127 in order to keep all the 
TEKS together in administrative rule and avoid confusion. 
In a separate rule action, all remaining courses in Chapter 130 
are being repealed to move them to Chapter 127. As a result, 
current subchapters in Chapter 127 need to be reorganized and 
assigned new subchapters within the same chapter. The re-
lated implementation sections would be repealed and not re-pro-
posed. Instead, implementation information would be added to 
each individual course. Additionally, each new course would in-
clude the level for the course in a CTE program of study, if appli-
cable, and language would be added to encourage students to 
participate in extended learning experiences like organizations 
that foster leadership and career development in the profession 
such as student chapters of related professional associations. 
The following figure provides a crosswalk between the current 
TEKS in Chapter 127 and the new location of those TEKS in 
Chapter 127. The proposed new sections can be found in the 
Proposed Rules section of this issue of the Texas Register. 
Figure: 19 TAC Chapter 127 - Preamble 

The SBOE approved the proposed repeals for first reading and 
filing authorization at its January 31, 2025 meeting. 
FISCAL IMPACT: Monica Martinez, associate commissioner for 
standards and programs, has determined that for the first five 
years the proposal is in effect, there are no additional costs to 
state or local government, including school districts and open-
enrollment charter schools, required to comply with the proposal. 
LOCAL EMPLOYMENT IMPACT: The proposal has no effect on 
local economy; therefore, no local employment impact statement 
is required under Texas Government Code, §2001.022. 
SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-
NITY IMPACT: The proposal has no direct adverse economic im-
pact for small businesses, microbusinesses, or rural communi-
ties; therefore, no regulatory flexibility analysis specified in Texas 
Government Code, §2006.002, is required. 
COST INCREASE TO REGULATED PERSONS: The proposal 
does not impose a cost on regulated persons, another state 
agency, a special district, or a local government and, therefore, 
is not subject to Texas Government Code, §2001.0045. 
TAKINGS IMPACT ASSESSMENT: The proposal does not im-
pose a burden on private real property and, therefore, does not 
constitute a taking under Texas Government Code, §2007.043. 
GOVERNMENT GROWTH IMPACT: Texas Education Agency 
(TEA) staff prepared a Government Growth Impact Statement 
assessment for this proposed rulemaking. During the first five 
years the proposed rulemaking would be in effect, it would repeal 
existing regulations by transferring some existing CTE TEKS 
within Chapter 127 to new locations in Chapter 127. 
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The proposed rulemaking would not create or eliminate a gov-
ernment program; would not require the creation of new em-
ployee positions or elimination of existing employee positions; 
would not require an increase or decrease in future legislative 
appropriations to the agency; would not require an increase or 
decrease in fees paid to the agency; would not create a new reg-
ulation; would not expand or limit an existing regulation; would 
not increase or decrease the number of individuals subject to 
its applicability; and would not positively or adversely affect the 
state's economy. 
PUBLIC BENEFIT AND COST TO PERSONS: Ms. Martinez has 
determined that for each year of the first five years the proposal 
is in effect, the public benefit anticipated as a result of enforcing 
the proposal would be to improve access to and organization of 
the CTE TEKS and avoid confusion regarding the revised TEKS. 
There is no anticipated economic cost to persons who are re-
quired to comply with the proposal. 
DATA AND REPORTING IMPACT: The proposal would have no 
data or reporting impact. 
PRINCIPAL AND CLASSROOM TEACHER PAPERWORK RE-
QUIREMENTS: TEA has determined that the proposal would not 
require a written report or other paperwork to be completed by a 
principal or classroom teacher. 
PUBLIC COMMENTS: The public comment period on the pro-
posal begins February 28, 2025, and ends at 5:00 p.m. on March 
31, 2025. The SBOE will take registered oral and written com-
ments on the proposal at the appropriate committee meeting in 
April 2025 in accordance with the SBOE board operating policies 
and procedures. A request for a public hearing on the proposal 
submitted under the Administrative Procedure Act must be re-
ceived by the commissioner of education not more than 14 cal-
endar days after notice of the proposal has been published in 
the Texas Register on February 28, 2025. 
SUBCHAPTER F. BUSINESS, MARKETING, 
AND FINANCE 
19 TAC §127.277, §127.278 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§127.277. Practicum in Entrepreneurship (Two Credits), Adopted 
2023. 

§127.278. Extended Practicum in Entrepreneurship (One Credit), 
Adopted 2023. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 

TRD-202500542 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER G. EDUCATION AND 
TRAINING 
19 TAC §§127.314, 127.316 - 127.321, 127.323 - 127.326 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§127.314. Extended Practicum in Education and Training (One 
Credit), Adopted 2015. 

§127.316. Principles of Education and Training (One Credit), 
Adopted 2021. 

§127.317. Child Development (One Credit), Adopted 2021. 

§127.318. Child Guidance (Two Credits), Adopted 2021. 

§127.319. Child Development Associate Foundations (One Credit), 
Adopted 2021. 

§127.320. Practicum in Early Learning (Two Credits), Adopted 
2021. 

§127.321. Extended Practicum in Early Learning (One Credit), 
Adopted 2021. 

§127.323. Human Growth and Development (One Credit), Adopted 
2021. 

§127.324. Communication and Technology in Education (One 
Credit), Adopted 2021. 

§127.325. Instructional Practices (Two Credits), Adopted 2021. 

§127.326. Practicum in Education and Training (Two Credits), 
Adopted 2021. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500543 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 
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♦ ♦ ♦ ♦ ♦ ♦ 

SUBCHAPTER I. HEALTH SCIENCE 
19 TAC §§127.403, 127.410, 127.413 - 127.415, 127.417 
- 127.433 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§127.403. Principles of Health Science (One Credit), Adopted 2015. 
§127.410. Mathematics for Medical Professionals (One Credit), 
Adopted 2015. 
§127.413. Health Science Clinical (One Credit), Adopted 2015. 
§127.414. Practicum in Health Science (Two Credits), Adopted 2015. 
§127.415. Extended Practicum in Health Science (One Credit), 
Adopted 2015. 
§127.417. Medical Terminology (One Credit), Adopted 2021. 
§127.418. Health Informatics (One Credit), Adopted 2021. 
§127.419. Healthcare Administration and Management (One 
Credit), Adopted 2021. 
§127.420. World Health and Emerging Technologies (One Credit), 
Adopted 2021. 
§127.421. Medical Billing and Coding (One Credit), Adopted 2021. 
§127.422. Health Science Theory (One Credit), Adopted 2021. 
§127.423. Anatomy and Physiology (One Credit), Adopted 2021. 
§127.424. Pathophysiology (One Credit), Adopted 2021. 
§127.425. Pharmacy I (One Credit), Adopted 2021. 
§127.426. Pharmacy II (Two Credits), Adopted 2021. 
§127.427. Medical Assistant (One Credit), Adopted 2021. 
§127.428. Pharmacology (One Credit), Adopted 2021. 
§127.429. Respiratory Therapy I (One Credit), Adopted 2021. 
§127.430. Respiratory Therapy II (One Credit), Adopted 2021. 
§127.431. Leadership and Management in Nursing (One Credit), 
Adopted 2021. 
§127.432. Practicum in Nursing (Two Credits), Adopted 2021. 
§127.433. Medical Microbiology (One Credit), Adopted 2021. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500544 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

SUBCHAPTER J. HOSPITALITY AND 
TOURISM 
19 TAC §§127.469 - 127.472, 127.474 - 127.480, 127.482 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§127.469. Principles of Hospitality and Tourism (One Credit), 
Adopted 2015. 
§127.470. Introduction to Culinary Arts (One Credit), Adopted 2015. 
§127.471. Culinary Arts (Two Credits), Adopted 2015. 
§127.472. Advanced Culinary Arts (Two Credits), Adopted 2015. 
§127.474. Practicum in Culinary Arts (Two Credits), Adopted 2015. 
§127.475. Travel and Tourism Management (One Credit), Adopted 
2015. 
§127.476. Hotel Management (One Credit), Adopted 2015. 
§127.477. Hospitality Services (Two Credits), Adopted 2015. 
§127.478. Practicum in Hospitality Services (Two Credits), Adopted 
2015. 
§127.479. Extended Practicum in Culinary Arts (One Credit), 
Adopted 2015. 
§127.480. Extended Practicum in Hospitality Services (One Credit), 
Adopted 2015. 
§127.482. Food Science (One Credit), Adopted 2021. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500545 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER M. LAW AND PUBLIC 
SERVICE 
19 TAC §§127.625 - 127.632, 127.634 - 127.648, 127.652 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
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students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§127.625. Implementation of Texas Essential Knowledge and Skills 
for Law, Public Safety, Corrections, and Security, Adopted 2015. 
§127.626. Principles of Law, Public Safety, Corrections, and Secu-
rity (One Credit), Adopted 2015. 
§127.627. Correctional Services (One Credit), Adopted 2015. 
§127.628. Firefighter I (Two Credits), Adopted 2015. 
§127.629. Firefighter II (Three Credits), Adopted 2015. 
§127.630. Law Enforcement I (One Credit), Adopted 2015. 
§127.631. Law Enforcement II (One Credit), Adopted 2015. 
§127.632. Criminal Investigation (One Credit), Adopted 2015. 
§127.634. Court Systems and Practices (One Credit), Adopted 2015. 
§127.635. Federal Law Enforcement and Protective Services (One 
Credit), Adopted 2015. 
§127.636. Practicum in Law, Public Safety, Corrections, and Secu-
rity (Two Credits), Adopted 2015. 
§127.637. Extended Practicum in Law, Public Safety, Corrections, 
and Security (One Credit), Adopted 2015. 
§127.638. Implementation of Texas Essential Knowledge and Skills 
for Government and Public Administration, Adopted 2015. 
§127.639. Principles of Government and Public Administration (One 
Credit), Adopted 2015. 
§127.640. Political Science I (One Credit), Adopted 2015. 
§127.641. Political Science II (One Credit), Adopted 2015. 
§127.642. Foreign Service and Diplomacy (One Credit), Adopted 
2015. 
§127.643. Planning and Governance (One Credit), Adopted 2015. 
§127.644. National Security (One Credit), Adopted 2015. 
§127.645. Public Management and Administration (One Credit), 
Adopted 2015. 
§127.646. Revenue, Taxation, and Regulation (One Credit), Adopted 
2015. 
§127.647. Practicum in Local, State, and Federal Government (Two 
Credits), Adopted 2015. 
§127.648. Extended Practicum in Local, State, and Federal Govern-
ment (One Credit), Adopted 2015. 
§127.652. Forensic Science (One Credit), Adopted 2021. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500546 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER O. SCIENCE, TECHNOLOGY, 
ENGINEERING, AND MATHEMATICS 

19 TAC §§127.745 - 127.750, 127.754, 127.758 - 127.760, 
127.766 - 127.768, 127.771 - 127.776, 127.778 - 127.796 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§127.745. Principles of Technology (One Credit), Adopted 2015. 
§127.746. AC/DC Electronics (One Credit), Adopted 2015. 
§127.747. Solid State Electronics (One Credit), Adopted 2015. 
§127.748. Digital Electronics (One Credit), Adopted 2015. 
§127.749. Robotics I (One Credit), Adopted 2015. 
§127.750. Robotics II (One Credit), Adopted 2015. 
§127.754. Engineering Mathematics (One Credit), Adopted 2015. 
§127.758. Scientific Research and Design (One Credit), Adopted 
2015. 
§127.759. Practicum in Science, Technology, Engineering, and 
Mathematics (Two Credits), Adopted 2015. 
§127.760. Extended Practicum in Science, Technology, Engineering, 
and Mathematics (One Credit), Adopted 2015. 
§127.766. Discrete Mathematics for Computer Science (One Credit), 
Beginning with School Year 2012-2013. 
§127.767. Game Programming and Design (One Credit). 
§127.768. Mobile Application Development (One Credit). 
§127.771. Advanced Placement (AP) Computer Science A (Two 
Credits). 
§127.772. Advanced Placement (AP) Computer Science Principles 
(One Credit). 
§127.773. International Baccalaureate (IB) Computer Science Stan-
dard Level (Two Credits) 
§127.774. International Baccalaureate (IB) Computer Science 
Higher Level (Two Credits). 
§127.775. International Baccalaureate (IB) Information Technology 
in a Global Society Standard Level (Two Credits). 
§127.776. International Baccalaureate (IB) Information Technology 
in a Global Society Higher Level (Two Credits). 
§127.778. Principles of Bioscience (One Credit), Adopted 2021. 
§127.779. Biotechnology I (One Credit), Adopted 2021. 
§127.780. Biotechnology II (One Credit), Adopted 2021. 
§127.781. Principles of Applied Engineering (One Credit), Adopted 
2021. 
§127.782. Engineering Science (One Credit), Adopted 2021. 
§127.783. Engineering Design and Presentation I (One Credit), 
Adopted 2022. 
§127.784. Engineering Design and Presentation II (Two Credits), 
Adopted 2022. 
§127.785. Engineering Design and Problem Solving (One Credit), 
Adopted 2021. 
§127.786. Introduction to Computer-Aided Design and Drafting 
(One Credit), Adopted 2021. 
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§127.787. Intermediate Computer-Aided Design and Drafting (One 
Credit), Adopted 2021. 

§127.788. Fundamentals of Computer Science (One Credit), Adopted 
2022. 

§127.789. Computer Science I (One Credit), Adopted 2022. 

§127.790. Computer Science II (One Credit), Adopted 2022. 

§127.791. Computer Science III (One Credit), Adopted 2022. 

§127.792. Foundations of Cybersecurity (One Credit), Adopted 
2022. 

§127.793. Digital Forensics (One Credit), Adopted 2022. 

§127.794. Cybersecurity Capstone (One Credit), Adopted 2022. 

§127.795. Physics For Engineering (One Credit), Adopted 2024. 

§127.796. Scientific Research and Design (One Credit), Adopted 
2024. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500547 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

CHAPTER 127. TEXAS ESSENTIAL 
KNOWLEDGE AND SKILLS FOR CAREER 
DEVELOPMENT AND CAREER AND 
TECHNICAL EDUCATION 
(Editor's note: In accordance with Texas Government Code, 
§2002.014, which permits the omission of material which is 
"cumbersome, expensive, or otherwise inexpedient," the figure 
in the preamble is not included in the print version of the Texas 
Register. The figure is available in the on-line version of the 
February 28, 2025, issue of the Texas Register.) 

The State Board of Education (SBOE) proposes new §§127.18, 
127.31 - 127.44, 127.85, 127.94 - 127.114, 127.145 - 127.154, 
127.160 - 127.193, 127.224 - 127.235, 127.241 - 127.260, 
127.264 - 127.266, 127.268, 127.294 - 127.300, 127.309 -
127.315, 127.343 - 127.346, 127.351 - 127.357, 127.391 -
127.401, 127.461, 127.462, 127.474 - 127.493, 127.553 -
127.555, 127.561 - 127.568, 127.600 - 127.603, 127.611 -
127.622, 127.665, 127.666, 127.671 - 127.688, 127.720 -
127.727, 127.735 - 127.738, 127.746 - 127.751, 127.758 -
127.769, 127.800 - 127.803, 127.810 - 127.823, 127.865, 
127.866, 127.871 - 127.886, and 127.921 - 127.924, concern-
ing Texas Essential Knowledge and Skills (TEKS) for career 
development and career and technical education (CTE). The 
proposed new sections would add existing CTE TEKS from 
19 TAC Chapters 127 and 130 that are proposed for repeal to 

ensure that all CTE TEKS are in the same chapter in adminis-
trative rule and easier to locate. 
BACKGROUND INFORMATION AND JUSTIFICATION: In ac-
cordance with statutory requirements that the SBOE identify by 
rule the essential knowledge and skills of each subject in the re-
quired curriculum, the SBOE follows a board-approved cycle to 
review and revise the essential knowledge and skills for each 
subject. 
The TEKS for courses associated with 14 CTE career clusters 
are codified by subchapter in 19 TAC Chapters 127 and 130. 
In December 2020, the SBOE began initial steps to prepare for 
the review and revision of CTE courses in programs of study for 
the education and training; health science; and science, tech-
nology, engineering, and mathematics career clusters. Two ad-
ditional courses eligible to satisfy a graduation requirement in 
science were also part of the review. The board approved for 
second reading and final adoption new TEKS for these courses 
in November 2021 and January, April, and June 2022. 
At the November 2023 SBOE meeting, the board approved new 
CTE TEKS in Chapter 127 for courses in career preparation and 
entrepreneurship, which became effective February 13, 2024, 
and were implemented beginning in the 2024-2025 school year. 
At the April 2024 meeting, the board approved new CTE TEKS 
in Chapter 127 for courses in agribusiness, animal science, plant 
science, and aviation maintenance and for two CTE courses that 
can satisfy a graduation requirement in science that will be im-
plemented beginning in the 2025-2026 school year. 
Due to the current structure of Chapter 130, there are not enough 
sections to add new CTE courses under consideration in their 
assigned subchapters. To accommodate the addition of new and 
future courses, the board began the process of moving the CTE 
TEKS from Chapter 130 to Chapter 127 in order to keep all the 
TEKS together in administrative rule and avoid confusion. 
In separate rule actions, all remaining courses in Chapter 130 
are being repealed to move them to Chapter 127, and some 
existing courses in Chapter 127 are being repealed to reorganize 
them and assign new subchapters within the same chapter. The 
proposed repeals can be found in the Proposed Rules section of 
this issue of the Texas Register. 
The proposed new sections reflect existing courses from Chap-
ters 127 and 130. The related implementation sections would 
be repealed and not re-proposed. Instead, implementation in-
formation would be added to each individual course. Addition-
ally, each new course would include the level for the course in 
a CTE program of study, if applicable, and language would be 
added to encourage students to participate in extended learning 
experiences like organizations that foster leadership and career 
development in the profession such as student chapters of re-
lated professional associations. 
The following figure provides a crosswalk between the current 
TEKS in Chapters 127 and 130 and the new location of those 
TEKS in Chapter 127. 
Figure: 19 TAC Chapter 127 - Preamble 

The SBOE approved the proposed new sections for first reading 
and filing authorization at its January 31, 2025 meeting. 
FISCAL IMPACT: Monica Martinez, associate commissioner for 
standards and programs, has determined that for the first five 
years the proposal is in effect, there are no additional costs to 
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state or local government, including school districts and open-
enrollment charter schools, required to comply with the proposal. 
LOCAL EMPLOYMENT IMPACT: The proposal has no effect on 
local economy; therefore, no local employment impact statement 
is required under Texas Government Code, §2001.022. 
SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-
NITY IMPACT: The proposal has no direct adverse economic im-
pact for small businesses, microbusinesses, or rural communi-
ties; therefore, no regulatory flexibility analysis specified in Texas 
Government Code, §2006.002, is required. 
COST INCREASE TO REGULATED PERSONS: The proposal 
does not impose a cost on regulated persons, another state 
agency, a special district, or a local government and, therefore, 
is not subject to Texas Government Code, §2001.0045. 
TAKINGS IMPACT ASSESSMENT: The proposal does not im-
pose a burden on private real property and, therefore, does not 
constitute a taking under Texas Government Code, §2007.043. 
GOVERNMENT GROWTH IMPACT: Texas Education Agency 
(TEA) staff prepared a Government Growth Impact Statement 
assessment for this proposed rulemaking. During the first five 
years the proposed rulemaking would be in effect, it would create 
new regulations by transferring existing CTE TEKS from Chap-
ters 127 and 130 to new locations in Chapter 127. 
The proposed rulemaking would not create or eliminate a gov-
ernment program; would not require the creation of new em-
ployee positions or elimination of existing employee positions; 
would not require an increase or decrease in future legislative 
appropriations to the agency; would not require an increase or 
decrease in fees paid to the agency; would not expand, limit, or 
repeal an existing regulation; would not increase or decrease the 
number of individuals subject to its applicability; and would not 
positively or adversely affect the state's economy. 
PUBLIC BENEFIT AND COST TO PERSONS: Ms. Martinez has 
determined that for each year of the first five years the proposal 
is in effect, the public benefit anticipated as a result of enforc-
ing the proposal would be to improve access to and organiza-
tion of the CTE TEKS and avoid confusion regarding the revised 
TEKS. There is no anticipated economic cost to persons who 
are required to comply with the proposal There is no anticipated 
economic cost to persons who are required to comply with the 
proposal. 
DATA AND REPORTING IMPACT: The proposal would have no 
data or reporting impact. 
PRINCIPAL AND CLASSROOM TEACHER PAPERWORK RE-
QUIREMENTS: TEA has determined that the proposal would not 
require a written report or other paperwork to be completed by a 
principal or classroom teacher. 
PUBLIC COMMENTS: The public comment period on the pro-
posal begins February 28, 2025, and ends at 5:00 p.m. on March 
31, 2025. The SBOE will take registered oral and written com-
ments on the proposal at the appropriate committee meeting in 
April 2025 in accordance with the SBOE board operating policies 
and procedures. A request for a public hearing on the proposal 
submitted under the Administrative Procedure Act must be re-
ceived by the commissioner of education not more than 14 cal-
endar days after notice of the proposal has been published in 
the Texas Register on February 28, 2025. 
SUBCHAPTER B. HIGH SCHOOL 

19 TAC §127.18 

STATUTORY AUTHORITY. The new section is proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new section imple-
ments Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.18. Scientific Research and Design (One Credit), Adopted 
2024. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Biol-
ogy, and one credit of the following: Applied Physics and Engineering, 
Chemistry, Integrated Physics and Chemistry (IPC), or Physics. Stu-
dents must meet the 40% laboratory and fieldwork requirement. This 
course satisfies a high school science graduation requirement. Students 
shall be awarded one credit for successful completion of this course. 
Students may take this course with different course content for a max-
imum of three credits. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics Career Cluster focuses on planning, managing, and providing sci-
entific research and professional and technical services, including lab-
oratory and testing services, and research and development services. 

(3) Scientific Research and Design allows districts and 
schools flexibility to develop local curriculum to supplement a program 
of study or coherent sequence. The course has the components of any 
rigorous scientific or career and technical education (CTE) program 
of study, including problem identification, investigation design, data 
collection, data analysis, formulation, and presentation of conclusions. 
These components are integrated with the CTE emphasis of helping 
students gain entry-level employment in high-skill, high-wage jobs 
and/or continue their education. 

(4) Nature of science. Science, as defined by the National 
Academy of Sciences, is the "use of evidence to construct testable ex-
planations and predictions of natural phenomena, as well as the knowl-
edge generated through this process." This vast body of changing and 
increasing knowledge is described by physical, mathematical, and con-
ceptual models. Students should know that some questions are outside 
the realm of science because they deal with phenomena that are not 
scientifically testable. 

(5) Scientific hypotheses and theories. Students are ex-
pected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
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been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry. Scientific inquiry is the planned and 
deliberate investigation of the natural world using scientific and engi-
neering practices. Scientific methods of investigation are descriptive, 
comparative, or experimental. The method chosen should be appro-
priate to the question being asked. Student learning for different types 
of investigations include descriptive investigations, which involve col-
lecting data and recording observations without making comparisons; 
comparative investigations, which involve collecting data with vari-
ables that are manipulated to compare results; and experimental inves-
tigations, which involve processes similar to comparative investiga-
tions but in which a control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Science and social ethics. Scientific decision making 
is a way of answering questions about the natural world involving its 
own set of ethical standards about how the process of science should be 
carried out. Students should be able to distinguish between scientific 
decision-making methods (scientific methods) and ethical and social 
decisions that involve science (the application of scientific informa-
tion). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide tools 
for understanding the ideas presented. Students should analyze a sys-
tem in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organiza-
tions, other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations, or practical, hands-on activities or experiences through 
which a learner interacts with industry professionals in a workplace, 
which may be an in-person, virtual, or simulated setting. Learners 
prepare for employment or advancement along a career pathway by 
completing purposeful tasks that develop academic, technical, and 
employability skills. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) describe and demonstrate how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) describe and demonstrate how to cooperate, con-
tribute, and collaborate as a member of a group in an effort to achieve 
a positive collective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) Scientific and engineering practices. The student, for 
at least 40% of instructional time, asks questions, identifies problems, 
and plans and safely conducts classroom, laboratory, and field inves-
tigations to answer questions, explain phenomena, or design solutions 
using appropriate tools and models. The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as measurement and data 
collection tools, software, sensors, probes, microscopes, cameras, and 
glassware; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and qualitative data as evidence; 

(F) organize quantitative and qualitative data using 
notebooks, journals, graphs, charts, tables, spreadsheets, and drawings 
and models; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) Scientific and engineering practices. The student ana-
lyzes and interprets data to derive meaning, identify features and pat-
terns, and discover relationships or correlations to develop evidence-
based arguments or evaluate designs. The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) Scientific and engineering practices. The student de-
velops evidence-based explanations and communicates findings, con-
clusions, and proposed solutions. The student is expected to: 
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(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) Scientific and engineering practices. The student 
knows the contributions of scientists and recognizes the importance of 
scientific research and innovation on society. The student is expected 
to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists as related to the 
content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors to investigate science, technology, engineering, and 
mathematics careers. 

(6) The student develops a proposal that centers around a 
scientific or engineering topic or problem within a specific program of 
study or area of interest. The student is expected to: 

(A) establish a rationale and preliminary set of ideas for 
a research question or questions using organizational tools, collabora-
tion, or research; 

(B) perform a literature review and evaluate several ex-
amples related to the project; 

(C) refine a research question by interacting with pro-
fessionals in the field of study and document the conversations; 

(D) distinguish between descriptive, comparative, or 
experimental research design methodologies; 

(E) develop a research question or questions that are 
testable and measurable; 

(F) justify in writing the significance and feasibility of 
the project; 

(G) generate a materials list and propose a cost analysis; 
and 

(H) use the citation style appropriate to the field of study 
throughout the documentation. 

(7) The student formulates hypotheses to guide experimen-
tation and data collection independently or in a team that centers around 
a scientific or engineering topic or problem within a specific program 
of study or area of interest. The student is expected to: 

(A) perform background research on the selected inves-
tigative problem; 

(B) examine hypotheses generated to guide a research 
process by evaluating the merits and feasibility of the hypotheses; and 

(C) identify the control, independent variable, and de-
pendent variables within the research and justify the purpose of each. 

(8) The student develops, implements, and collects data for 
their investigative designs that centers around a scientific or engineer-
ing topic or problem within a specific program of study or area of in-
terest. The student is expected to: 

(A) write the procedure of the experimental design, in-
cluding a schematic of the lab, materials, set up, ethical considerations, 
and safety protocols; 

(B) conduct the experiment with the independent and 
dependent variables; 

(C) acquire data using appropriate equipment and tech-
nology; and 

(D) record observations as they occur within an investi-
gation, including qualitative and quantitative observations such as jour-
nals, photographic evidence, logs, tables, and charts. 

(9) The student organizes and evaluates qualitative and 
quantitative data obtained through experimentation that centers around 
a scientific or engineering topic or problem within a specific program 
of study or area of interest. The student is expected to: 

(A) manipulate data by constructing charts, data tables, 
or graphs using technology to organize information collected in an ex-
periment; 

(B) identify sources of random error and systematic er-
ror and differentiate between both types of error; 

(C) report error of a set of measured data in various for-
mats such as standard deviation and percent error; and 

(D) analyze data using statistical methods to recognize 
patterns, trends, and proportional relationships. 

(10) The student knows how to synthesize valid conclu-
sions from qualitative and quantitative data that centers around a scien-
tific or engineering topic or problem within a specific program of study 
or area of interest. The student is expected to: 

(A) justify conclusions that are supported by research 
data; 

(B) consider and summarize alternative explanations 
for observations and results; and 

(C) identify limitations within the research process and 
provide recommendations for additional research. 

(11) The student communicates clearly and concisely to an 
audience of professionals conclusions that center around a scientific or 
engineering topic or problem within a specific program of study or area 
of interest. The student is expected to: 

(A) develop a plan of action on how to present to a tar-
get audience; 

(B) review artifacts used in the communication of the 
presentation for errors, grammar, professional standards, and citations; 

(C) develop a professional collection or portfolio 
of work that includes artifacts such as a journal, proposal, written 
procedures, methodology, iterations, interviews and check ins with 
professionals, changes within the experiment, and photographic 
evidence; 

(D) practice a professional presentation with peers and 
educators using a rubric to measure content, skill, and performance; 

(E) incorporate feedback provided by a review panel to 
document for future improvements or changes; and 
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(F) communicate data analysis and experimental results 
of original findings of a research project clearly to an audience of pro-
fessionals. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500567 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER C. AGRICULTURE, FOOD, 
AND NATURAL RESOURCES 
19 TAC §§127.31 - 127.44, 127.85 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.31. Mathematical Applications in Agriculture, Food, and Nat-
ural Resources (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Prerequisite: Algebra I. 
Recommended prerequisite: one credit from the courses in the Agricul-
ture, Food, and Natural Resources Career Cluster. This course satisfies 
a high school mathematics graduation requirement. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) In Mathematical Applications in Agriculture, Food, and 
Natural Resources, students will apply knowledge and skills related 
to mathematics, including algebra, geometry, and data analysis in the 

context of agriculture, food, and natural resources. To prepare for ca-
reers in agriculture, food, and natural resources, students must acquire 
technical knowledge in the discipline as well as apply academic skills 
in mathematics. To prepare for success, students need opportunities 
to reinforce, apply, and transfer their knowledge and skills related to 
mathematics in a variety of contexts. 

(4) The mathematical process standards describe ways in 
which students are expected to engage in the content. The placement of 
the process standards at the beginning of the knowledge and skills listed 
for each grade and course is intentional. The process standards weave 
the other knowledge and skills together so that students may be success-
ful problem solvers and use mathematics efficiently and effectively in 
daily life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities; 

(B) demonstrate competencies related to resources, in-
formation, interpersonal skills, and systems of operation; 

(C) demonstrate knowledge of personal and occupa-
tional health and safety practices in the workplace; 

(D) identify employers' expectations, including appro-
priate work habits, ethical conduct, and legal responsibilities; 

(E) demonstrate characteristics of good citizenship 
such as stewardship, advocacy, and community leadership; and 

(F) research career topics using technology such as the 
Internet. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 
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(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(4) The student performs mathematical calculations used 
in agriculture, food, and natural resources. The student is expected to: 

(A) add, subtract, multiply, and divide whole numbers, 
fractions, and decimals in calculations related to agriculture, food, and 
natural resources; 

(B) apply mathematical skills such as measurement, 
conversion, and data analysis needed for agriculture, food, and natural 
resources; 

(C) find solutions to problems related to agriculture, 
food, and natural resources by calculating percentages and averages; 

(D) convert between English and metric units; 

(E) use scientific calculations to determine weight, vol-
ume, and linear measurements; 

(F) solve word problems using ratios and dimensional 
analysis; and 

(G) interpret data using tables, charts, and graphs. 

(5) The student demonstrates mathematics knowledge and 
skills required to solve problems related to the agriculture, food, and 
natural resources industries. The student is expected to: 

(A) demonstrate use of relational expressions such as 
equal to, not equal, greater than, and less than in agriculture, food, and 
natural resources industries such as agribusiness; animal; environmen-
tal service; food products and processing; natural resources; plant; and 
power, structural, and technical systems; 

(B) apply statistical and data analysis to solve problems 
related to agriculture, food, and natural resources industries such as 
agribusiness; animal; environmental service; food products and pro-
cessing; natural resources; plant; and power, structural, and technical 
systems; 

(C) analyze mathematical problem statements for miss-
ing or irrelevant data essential to agriculture, food, and natural re-
sources industries such as agribusiness; animal; environmental service; 
food products and processing; natural resources; plant; and power, 
structural, and technical systems; 

(D) construct and analyze charts, tables, and graphs 
from functions and data generated in agriculture, food, and natural 
resources industries such as agribusiness; animal; environmental 
service; food products and processing; natural resources; plant; and 
power, structural, and technical systems; 

(E) analyze data using measures of central tendency 
when interpreting operational documents in agriculture, food, and nat-
ural resources industries such as agribusiness; animal; environmental 
service; food products and processing; natural resources; plant; and 
power, structural, and technical systems; and 

(F) use mathematical operations and knowledge of re-
lationships to solve problems such as the calculation of gallons of water 
from inches of rain, acres of ground water, liquid and gaseous volumes, 
and conversion of units; calculation of caloric value, parts per million 
of restricted ingredients, conversion of measurements, and U.S. De-
partment of Agriculture (USDA) grades; estimation of wildlife popu-
lations and pulpwood yields; and calculation of mapping data inherent 
to systems of agriculture or agribusiness. 

(6) The student demonstrates mathematical knowledge and 
skills required to solve problems related to agribusiness systems and 
related career opportunities. The student is expected to: 

(A) use mathematical operations and knowledge of re-
lationships to solve daily problems related to record keeping such as 
profit/loss statements, income statements, capital asset inventories, in-
surance, risk management, lease agreements, employee payroll and 
benefits, and investments and loan, real estate contract, or tax docu-
mentation in agribusiness systems; 

(B) demonstrate knowledge of algebraic applications 
and linear and exponential functions related to concepts such as simple 
interest, compound interest, maturity value, tax rates, depreciation, 
production analysis, market trends, investments, and price determina-
tion in agribusiness systems; 

(C) use statistical and data analysis, including counts, 
percentages, central tendency, and prediction, to evaluate agribusiness 
systems data such as demographic, production, consumption, weather, 
and market data; and 

(D) report statistical data related to concepts such as 
pricing, market trends, commodity prices, exports and imports, sup-
ply and demand, and production yields numerically or graphically. 

(7) The student demonstrates mathematical knowledge and 
skills required to solve problems related to animal systems and related 
career opportunities. The student is expected to: 

(A) use mathematical operations and knowledge of re-
lationships to solve problems such as the calculation of purchasing, 
marketing, and production costs; housing requirements; conversion of 
units; average daily gain; topical and injectable medication dosages; 
USDA grades; feeding schedules; volumes; stocking rates; and breed-
ing and gestation cycles related to animal systems; 
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(B) demonstrate knowledge of algebraic applications 
related to animal system calculations such as ration formulation using 
the Pearson Square, percent homozygosity, heritability, USDA grades, 
gene frequency, cost per unit of nutrient, and weaning weight ratio; 

(C) use geometric principles to solve problems such as 
the use of right triangles for perpendicular cross fencing and the calcu-
lation of square footage for housing requirements; acreage for normal 
and irregular shaped pastures; feed bin volume based upon shape such 
as cylinder, cone, cube, or pyramid; and housing volume for ventila-
tion related to animal systems; and 

(D) use statistical and data analysis to evaluate animal 
systems data reported numerically or graphically such as birth weight, 
weaning weight, days to market weight, expected progeny differences, 
feed efficiencies, birth type, litter size, presence or absence of genetic 
abnormality, milk production, sow productivity index, and veterinary 
costs or records. 

(8) The student demonstrates mathematical knowledge and 
skills required to solve problems related to environmental service sys-
tems and related career opportunities. The student is expected to: 

(A) demonstrate knowledge of algebraic applications to 
create solutions to problems such as the calculation of acre feet of wa-
ter, water volume in ponds, water well volume, water pressure friction 
loss, flow rate, total head pressure, pump efficiency, soil solids volume, 
and soil degree of saturation related to environmental service systems; 

(B) use geometric principles to solve problems such as 
calculating acreage for normal and irregular shaped pastures and slope 
of land, planning runoff drainage structures, and applying differential 
leveling techniques related to environmental service systems; and 

(C) use statistical and data analysis to evaluate environ-
mental service systems data reported numerically or graphically such 
as rainfall, soil classifications, groundwater levels, recycling activities, 
and pollution rates. 

(9) The student demonstrates mathematical knowledge and 
skills required to solve problems related to food products and process-
ing systems and related career opportunities. The student is expected 
to: 

(A) demonstrate knowledge of algebraic applications to 
solve problems such as the calculation of exponential growth of bac-
teria, contribution margin in processing, percentage of weight loss in 
packaged food, percentage of water absorption in packaged food, and 
microbe analysis following pasteurization related to food products and 
processing systems; 

(B) use geometric principles to solve problems such as 
the calculation of packaging requirements, construction of food storage 
structures and containers, liquid transfer materials, and vessels design 
and volume related to food products and processing systems; and 

(C) use statistical and data analysis to evaluate food 
products and processing systems data reported numerically or graph-
ically such as governmental regulations, hazard analysis, critical 
control points data, taste tests, quality assurance data, and industry 
packing practices. 

(10) The student demonstrates mathematical knowledge 
and skills required to solve problems related to natural resource 
systems and related career opportunities. The student is expected to: 

(A) demonstrate knowledge of algebraic applications to 
solve problems such as the calculation of mean harvest area, calibra-
tion of pesticides, and the Doyle Log Rule related to natural resource 
systems; 

(B) use geometric principles to solve problems such as 
planning and construction of structures related to wildlife and fisheries 
management, determination of lumber volume in given tree stock, and 
calculation of tank volume for chemical application related to natural 
resource systems; and 

(C) use statistical and data analysis to evaluate natural 
resource systems data reported numerically or graphically such as Ge-
ographic Information Systems and Global Positioning Systems data, 
weather-related data, and data related to wildlife and habitat. 

(11) The student demonstrates mathematical knowledge 
and skills required to solve problems related to plant systems and 
related career opportunities. The student is expected to: 

(A) use mathematical operations and knowledge of re-
lationships to solve problems such as the calculation of crop yields, 
crop loss, grain drying requirements, grain weight shrinkage, germi-
nation rates, greenhouse heating, and cooling and fertilizer application 
rates related to plant systems; 

(B) demonstrate knowledge of algebraic applications to 
solve problems such as the calculation of grain handling efficiency, har-
vesting capacity, crop rotation, seeding rates, fertilizer nutrient require-
ments, and greenhouse ventilation related to plant systems; 

(C) use geometric principles for the analysis of prob-
lems such as planning grain storage structures and calculating volume 
of grain storage vessels, grain handling volume, greenhouse capacity, 
and regular and irregular shaped planting bed size related to plant sys-
tems; and 

(D) use statistical and data analysis to evaluate plant 
systems data such as crop yields, Global Information Systems data, 
plant growth data, and climate data. 

(12) The student demonstrates mathematical knowledge 
and skills required to solve problems related to power, structural, and 
technical systems and related career opportunities. The student is 
expected to: 

(A) use mathematical operations and knowledge of re-
lationships to solve problems such as the calculation of gear ratio, fuel 
efficiency, construction costs, project layout, energy costs, unit con-
versions, and bid preparation and labor-related calculations related to 
power, structural, and technical systems; 

(B) demonstrate knowledge of algebraic applications 
such as the calculation of strength of magnetism, chain or belt tension, 
horsepower, Ohm's Law, hydraulic multiplication of force, stresses 
using Mohr's Circle, and tensile strength related to power, structural, 
and technical systems; 

(C) use geometric principles for the evaluation of prob-
lems such as rafter length, land measurement, differential leveling, con-
crete volume, heating, ventilating, and air conditioning requirements 
and creation of structural drawings related to power, structural, and 
technical systems; 

(D) use statistical and data analysis to evaluate power, 
structural, and technical systems data such as construction cost data; 
equipment maintenance; heating, ventilation, and air conditioning ef-
ficiencies; engine performance; and labor costs; and 

(E) use geometric principles to develop and implement 
a plan for construction of a project such as a trailer, an agricultural 
structure, a storage facility, or a fence. 

§127.32. Energy and Natural Resource Technology (One Credit), 
Adopted 2015. 
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(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: a minimum of one credit from the courses in the Agriculture, 
Food, and Natural Resources Career Cluster. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Energy and Natural Resource Technology examines the 
interrelatedness of environmental issues and production agriculture. 
Students will evaluate the environmental benefits provided by sustain-
able resources and green technologies. Instruction is designed to allow 
for the application of science and technology to measure environmen-
tal impacts resulting from production agriculture through field and lab-
oratory experiences. To prepare for careers in environmental service 
systems, students must attain academic skills and knowledge, acquire 
advanced technical knowledge and skills related to environmental ser-
vice systems and the workplace, and develop knowledge and skills re-
garding career opportunities, entry requirements, and industry expec-
tations. To prepare for success, students need opportunities to learn, 
reinforce, apply, and transfer their knowledge and skills and technolo-
gies in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and 
entrepreneurship opportunities in the field of energy and natural 
resources; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation in energy and natu-
ral resources; 

(C) demonstrate knowledge of personal and occupa-
tional safety, environmental regulations, and first-aid policy in the 
workplace; and 

(D) analyze employers' expectations such as appropri-
ate work habits, ethical conduct, legal responsibilities, and good citi-
zenship skills. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student uses instructional time to conduct field and 
laboratory investigations using safe, environmentally appropriate, and 
ethical practices in a supervised agriculture experience. The student is 
expected to: 

(A) demonstrate safe practices during field and labora-
tory investigations in a supervised agriculture experience; and 

(B) use accepted procedures for the use and conserva-
tion of resources and for the safe handling of materials. 

(4) The student discusses the importance and scope of nat-
ural resources. The student is expected to: 

(A) identify various types of natural resources; 

(B) discuss renewable and non-renewable energy 
resources and their impact on the environment; 

(C) analyze the impacts of natural resources and their 
effects on the agricultural economy; and 

(D) map the geographic and demographic uses of natu-
ral resources. 

(5) The student identifies water use and management in 
agricultural settings. The student is expected to: 

(A) identify the distribution and properties of water in 
the hydrologic cycle; 

(B) identify agricultural uses of water such as recycling; 

(C) discuss how agricultural uses may impact water re-
sources; 

(D) define point source and non-point source pollution; 

(E) identify sources of point source and non-point 
source pollution associated with agriculture; 

(F) evaluate how the different agricultural water uses 
may impact water availability; and 

(G) research water use legislation. 

(6) The student describes air quality associated with agri-
cultural production. The student is expected to: 

(A) describe the components of the atmosphere and the 
atmospheric cycle; 

(B) define air pollution; 

(C) analyze air quality legislation; 

(D) identify sources and effects of air pollution from 
agricultural production; 

(E) discuss different emission management strategies; 
and 
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(F) identify common air pollution controls used in agri-
cultural production. 

(7) The student examines soil erosion as related to agricul-
tural production. The student is expected to: 

(A) identify agricultural production practices that can 
contribute to soil erosion; 

(B) analyze effects of soil erosion; 

(C) discuss the legal aspects of soil erosion; and 

(D) identify soil erosion control methods and programs. 

(8) The student explains the effects of natural resource use. 
The student is expected to: 

(A) identify the progression of use of natural resources 
leading to environmental degradation; 

(B) explain the impact of human population dynamics 
on the environment; 

(C) discuss the abuse of natural resources; and 

(D) communicate the environmental consequences of 
natural resource use such as the impact on living organisms. 

§127.33. Advanced Energy and Natural Resource Technology (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisites: a minimum of one credit from the courses in the Agriculture, 
Food, and Natural Resources Career Cluster and Energy and Natural 
Resource Technology. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Advanced Energy and Natural Resource Technology 
is designed to explore the interdependency of the public and natural 
resource systems related to energy production. In addition, renew-
able, sustainable, and environmentally friendly practices will be ex-
plored. To prepare for careers in the field of energy and natural resource 
systems, students must attain academic skills and knowledge, acquire 
technical knowledge and skills related to energy and natural resources 
and the workplace, and develop knowledge and skills regarding career 
opportunities, entry requirements, and industry expectations. To pre-
pare for success, students need opportunities to learn, reinforce, apply, 
and transfer their knowledge and skills and technologies in a variety of 
settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and 
entrepreneurship opportunities in the field of energy and natural 
resources; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation in energy and natu-
ral resources; 

(C) demonstrate knowledge of personal and occupa-
tional safety, environmental regulations, and first aid policy in the 
workplace; and 

(D) analyze employers' expectations such as appropri-
ate work habits, ethical conduct, legal responsibilities, and good citi-
zenship skills. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student uses instructional time to conduct field and 
laboratory investigations using safe, environmentally appropriate, and 
ethical practices in a supervised agriculture experience. The student is 
expected to: 

(A) demonstrate safe practices during field and labora-
tory investigations in a supervised agriculture experience; and 

(B) apply accepted procedures for the use and conser-
vation of resources and for the safe handling of materials. 

(4) The student determines and evaluates the importance 
and scope of energy and natural resources. The student is expected to: 

(A) identify various types of natural resources; 

(B) identify renewable, non-renewable, and sustainable 
energy resources and determine their availability; 

(C) evaluate the impacts of energy production on natu-
ral resources and the agricultural economy; and 

(D) analyze the geographic and demographic uses of 
natural resources. 

(5) The student analyzes ethical issues related to natural 
resource management and energy production. The student is expected 
to: 

(A) compile examples of different lease agreements 
used for leasing minerals and natural resources; 
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(B) interpret legal documents related to natural resource 
management and energy production; and 

(C) compare and contrast public and industry interest in 
natural resource management. 

(6) The student understands the role of natural resource 
management and energy production policies at the local, state, and na-
tional levels. The student is expected to: 

(A) identify policy affecting the use of natural re-
sources; 

(B) identify policy affecting energy production; 

(C) research controls that protect Earth's natural re-
sources; 

(D) identify state and federal agencies that have natural 
resource management and energy production responsibilities; and 

(E) define the roles of government, society, and prop-
erty owners in the development of natural resource management and 
energy production policy. 

(7) The student recognizes the purpose of land use planning 
for natural resource management and energy production. The student 
is expected to: 

(A) discuss advantages and disadvantages of land use 
planning for natural resource management and energy production; and 

(B) compare and contrast land use policy trends within 
the state. 

(8) The student identifies water use and wastewater man-
agement. The student is expected to: 

(A) identify municipal, industrial, and agricultural uses 
of water; 

(B) explore and develop water recycling opportunities; 

(C) evaluate sources of point and non-point source pol-
lution associated with municipal, industrial, and agricultural uses; 

(D) describe effective management practices com-
monly used to abate point and non-point sources of pollution; 

(E) analyze how water use impacts water availability; 

(F) research water use legislation; 

(G) discuss water quality policy and how it affects the 
decisions made in agricultural production; and 

(H) discuss the interaction of energy production and 
water resources. 

(9) The student describes air quality associated with natural 
resource management and energy production. The student is expected 
to: 

(A) research air quality legislation; 

(B) identify sources and effects of air pollution; 

(C) discuss different emission management strategies; 
and 

(D) identify air pollution controls used in energy pro-
duction. 

(10) The student examines soil erosion as related to natural 
resource management and energy production. The student is expected 
to: 

(A) examine the effects of natural resource manage-
ment and energy production on soil erosion; 

(B) analyze the components and functions of soils; 

(C) appraise soil and water conservation programs; and 

(D) compare soil erosion control methods. 

(11) The student analyzes the identification, handling, stor-
ing, and disposing of waste and hazardous materials. The student is 
expected to: 

(A) classify types of waste and hazardous materials; 

(B) research legislation related to waste and hazardous 
materials; 

(C) select appropriate entities responsible for waste and 
hazardous material management; and 

(D) describe safe handling, storing, and disposal of 
waste materials such as composting and recycling. 

(12) The student learns the processes for producing energy 
and green products from agricultural, biomass, fossil fuel, wind, solar, 
and geothermal sources. The student is expected to: 

(A) identify agricultural and silvicultural crops and bio-
products suitable for renewable production; 

(B) discuss production processes for agricultural- and 
silvicultural-based bio-products; 

(C) describe the fundamentals for non-renewable 
resource recovery; 

(D) analyze the effects of non-renewable resource re-
covery methods and the environmental considerations associated with 
each method such as environmentally friendly alternatives; 

(E) analyze the advantages and disadvantages of wind-
generated energy; 

(F) identify public policy considerations associated 
with transmission line construction to transport wind-generated en-
ergy; 

(G) locate areas in the state that have geothermal energy 
production potential; 

(H) explain the benefits of geothermal energy; 

(I) identify solar energy systems and describe the func-
tion of each; and 

(J) identify the environmental considerations associ-
ated with biofuels. 

§127.34. Food Technology and Safety (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course 
and is recommended for students in Grades 10-12. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 
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(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Food Technology and Safety examines the food tech-
nology industry as it relates to food production, handling, and safety. 
To prepare for careers in value-added and food processing systems, 
students must attain academic skills and knowledge, acquire technical 
knowledge and skills related to value-added and food processing and 
the workplace, and develop knowledge and skills regarding career op-
portunities, entry requirements, and industry expectations. To prepare 
for success, students need opportunities to learn, reinforce, apply, and 
transfer their knowledge and skills and technologies in a variety of set-
tings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and locate career opportunities that appeal 
to personal career goals; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation in food processing; 

(C) demonstrate knowledge of personal and occupa-
tional health and safety practices in the workplace; 

(D) identify employers' expectations, including appro-
priate work habits, ethical conduct, and legal responsibilities; 

(E) demonstrate characteristics of good citizenship 
such as stewardship, advocacy, and community leadership; and 

(F) research career topics using technology such as the 
Internet. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student explains the impact of food science sys-
tems. The student is expected to: 

(A) explain the significance of food science systems; 

(B) define trends in food production, world population, 
and supply and demand for food products; 

(C) research trends in animal and food science research; 
and 

(D) evaluate the relationship between biotechnology 
and the food science industry. 

(4) The student analyzes the nutritive value of food con-
stituents. The student is expected to: 

(A) define the terms used in food technology; 

(B) compare and contrast the nutritive value of food 
groups; and 

(C) apply data and measurements to solve a problem 
related to food processing. 

(5) The student identifies procedures and regulations for 
sanitation and safety in the food industry. The student is expected to: 

(A) identify food industry inspection standards, includ-
ing hazard analysis and critical control points; 

(B) describe procedures for insect and rodent control; 

(C) identify appropriate chemicals used in the food in-
dustry; 

(D) assess conditions with regard to safety and health; 
and 

(E) identify specific regulation for organic animal prod-
ucts, grains, and produce. 

(6) The student identifies safety and governmental regula-
tions involved in the processing and labeling of foods. The student is 
expected to: 

(A) research regulations dealing with preserving red 
meat, poultry, and fish; 

(B) describe packaging, labeling, and storage require-
ments for red meat, poultry, and fish; 

(C) explain the impact of temperature in food preserva-
tion; 

(D) compare and contrast packaging requirements; and 

(E) evaluate cultural practices and exotic species in 
food harvesting and processing. 

(7) The student demonstrates an understanding of the 
trends and issues important to careers in the food science industry by 
comparing and contrasting issues affecting the food science industry, 
including biotechnology, employment, safety, environmental, and 
animal welfare issues. The student is expected to: 

(A) select solutions for different environmental issues; 

(B) identify issues affecting food science; 

(C) research history and policies related to food science 
issues; 

(D) analyze and defend solutions for different environ-
mental issues; and 

(E) apply economic principles such as supply, demand, 
and profit to food science systems. 

(8) The student describes the processing, packaging, qual-
ity analysis, and marketing of red meats and their by-products. The 
student is expected to: 

(A) describe preparing livestock carcasses for market; 
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(B) describe the U.S. Department of Agriculture's in-
spection and grading procedures; 

(C) identify wholesale and retail cuts; 

(D) evaluate and grade beef, pork, lamb, and goat car-
casses and wholesale cuts; and 

(E) identify methods of fabricating and marketing pro-
cessed meats. 

(9) The student describes the processing, packaging, qual-
ity analysis, and marketing of eggs, poultry, and fish and their by-prod-
ucts. The student is expected to: 

(A) describe processing techniques; 

(B) demonstrate poultry and retail cuts evaluation; 

(C) identify grades and classes of eggs, poultry, fish, 
and seafood; 

(D) fabricate specialty and value-added products; 

(E) demonstrate an understanding of quality and por-
tion control procedures; and 

(F) describe marketing procedures for eggs, poultry, 
fish, and seafood. 

(10) The student describes the processing, packaging, qual-
ity analysis, and marketing of fruits, nuts, and vegetables and their 
by-products. The student is expected to: 

(A) identify, classify, and grade fruits, nuts, and vegeta-
bles; 

(B) demonstrate trimming, washing, waxing, peeling, 
blanching, and other marketing techniques; 

(C) research critical issues in transporting, receiving, 
and storing fruits, nuts, and vegetables; and 

(D) discuss preserving, packaging, and storing fruits, 
nuts, and vegetables. 

(11) The student describes the processing, packaging, qual-
ity analysis, and marketing of milk and dairy products for distribution. 
The student is expected to: 

(A) describe methods of preparing milk for processing; 

(B) evaluate methods of processing milk and dairy 
products; 

(C) identify dairy products, including cultured milk 
products and frozen dairy desserts; and 

(D) process, classify, and grade cheese. 

§127.35. Food Processing (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Food Technology and Safety. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Food Processing focuses on the food processing indus-
try with special emphasis on the handling, processing, and marketing 
of food products. To prepare for careers in food products and process-
ing systems, students must attain academic skills and knowledge, ac-
quire technical knowledge and skills related to natural resources and 
the workplace, and develop knowledge and skills regarding career op-
portunities, entry requirements, and industry expectations. To prepare 
for success, students need opportunities to learn, reinforce, apply, and 
transfer their knowledge and skills in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneur-
ship opportunities in the food processing industry, including the 
value-added products industry; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation in the food process-
ing industry, including the value-added products industry; 

(C) demonstrate knowledge of personal and occupa-
tional safety practices in the workplace; 

(D) identify employers' expectations, including appro-
priate work habits, ethical conduct, and legal responsibilities; 

(E) demonstrate characteristics of good citizenship 
such as stewardship, advocacy, and community leadership; and 

(F) research career topics using technology such as the 
Internet. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student knows the relationship of the food process-
ing industry to the free enterprise system. The student is expected to: 

(A) explain the importance of the food processing in-
dustry in the free enterprise system; and 
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(B) explain trends in the consumption of food products. 

(4) The student understands consumer satisfaction issues. 
The student is expected to: 

(A) practice equipment maintenance and sanitation pro-
cedures; 

(B) explain the factors that affect food palatability; 

(C) fabricate red meat, poultry, game, and fish into 
wholesale and retail cuts; and 

(D) demonstrate work ethics, customer relations skills, 
and management competencies consistent with industry standards. 

(5) The student understands quality control issues in food 
processing. The student is expected to: 

(A) practice procedures relating to the safe manufacture 
of foods through hygienic food handling and processing; 

(B) develop and maintain sanitation schedules; 

(C) describe hazard analysis and critical control point 
implementation issues; 

(D) research food safety laws; and 

(E) describe solutions for different environmental 
issues. 

(6) The student identifies marketing considerations for 
food processing. The student is expected to: 

(A) practice methods of merchandising red meat, poul-
try, game, fish, and their by-products; 

(B) identify, select, and grade meat; 

(C) develop food preservation programs using appro-
priate food preservation methods; 

(D) explain the impact of temperature in food preserva-
tion; 

(E) compare and contrast preservation packaging such 
as film, plastic, and cans; 

(F) describe harvest and inspection techniques to 
process food products and analyze food product options; and 

(G) identify specific criteria for organic food processing 
and marketing. 

§127.36. Wildlife, Fisheries, and Ecology Management (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 

including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Wildlife, Fisheries, and Ecology Management exam-
ines the management of game and non-game wildlife species, fish, and 
aquacrops and their ecological needs as related to current agricultural 
practices. To prepare for careers in natural resource systems, students 
must attain academic skills and knowledge, acquire technical knowl-
edge and skills related to natural resources, and develop knowledge and 
skills regarding career opportunities, entry requirements, and industry 
expectations. To prepare for success, students need opportunities to 
learn, reinforce, apply, and transfer their knowledge and skills in a va-
riety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and en-
trepreneurship opportunities in the field of natural resources; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation in natural resources; 

(C) demonstrate knowledge of personal and occupa-
tional safety and health, environmental regulations, and first-aid policy 
in the workplace; and 

(D) analyze employers' expectations such as appropri-
ate work habits, ethical conduct, legal responsibilities, and good citi-
zenship skills. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student analyzes the importance of wildlife, with 
an emphasis on use and management. The student is expected to: 

(A) analyze the importance of wildlife, fisheries, and 
ecology management; 

(B) discuss the history of wildlife, fisheries, and ecol-
ogy management; 

(C) discuss policies, laws, and the administration of 
wildlife, fisheries, and ecology management; and 

(D) analyze the economic impact of public recreation. 
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(4) The student knows the scientific basis of and applies 
concepts related to wildlife management. The student is expected to: 

(A) analyze the basic ecological concepts of game man-
agement; 

(B) identify game, non-game, upland, and migratory 
game birds, waterfowl, furbearers, freshwater and saltwater fish, 
predators, and protected endangered species; 

(C) describe and assess the management of wildlife 
populations; 

(D) identify diseases and parasites impacting wildlife 
species; 

(E) discuss the appropriate method of reporting disease 
and parasite outbreaks; 

(F) identify plants impacting aquaculture and wildlife 
management practices; and 

(G) discuss habitat and food plot management to benefit 
aquaculture and wildlife species. 

(5) The student knows the interrelationship between vari-
ous aspects of wildlife and outdoor public use management. The stu-
dent is expected to: 

(A) discuss the importance and role of the Wildlife 
Management Areas of Texas in the management of private and public 
lands; 

(B) identify laws and regulations regarding the use of 
wildlife resources; 

(C) apply laws and regulations regarding recreation 
safety such as angler, archer, boater, and hunter safety; 

(D) compare and contrast public and private land use; 

(E) identify appropriate safety certification require-
ments; 

(F) recognize precautions to use when interfacing with 
the public concerning regulations and law enforcement; 

(G) describe security issues for closed and restricted ar-
eas; 

(H) recognize potential threat situations for the public 
of dangers on public and private lands; 

(I) recognize the role of law enforcement; and 

(J) summarize wildlife and fish harvest techniques and 
procedures. 

(6) The student examines natural cycles and ecological 
concepts. The student is expected to: 

(A) explain the hydrologic, nitrogen, carbon, and nutri-
ent cycles; 

(B) evaluate the impact of natural cycles on succession; 

(C) analyze the effects of natural cycles on population 
dynamics; 

(D) distinguish between primary and secondary pro-
ducers; 

(E) compare and contrast predator-prey relationships; 

(F) evaluate the effects of pollution sources; and 

(G) evaluate riparian zones. 

(7) The student applies cartographic skills to natural re-
source activities. The student is expected to: 

(A) compare and contrast types of maps; 

(B) interpret map features and legends; 

(C) compare map scale to actual distance; 

(D) evaluate elevation and terrain features from topo-
graphic maps; 

(E) use land survey and coordinate systems; and 

(F) locate position and interpret images using a geospa-
tial interface. 

(8) The student evaluates planning data by monitoring nat-
ural resource status. The student is expected to: 

(A) identify resource inventory and population studies; 

(B) devise sample plots and points; 

(C) identify and locate resources; 

(D) interpret data concerning resource availability and 
health; 

(E) organize databases of resource data; and 

(F) create a technical report. 

(9) The student analyzes various natural resource enhance-
ment techniques using scientific knowledge. The student is expected 
to: 

(A) develop a riparian zone enhancement technique 
plan; 

(B) evaluate wildlife habitat enhancement plans; and 

(C) evaluate public use and recreation area enhance-
ment plans. 

(10) The student demonstrates concepts related to optimum 
production. The student is expected to: 

(A) discuss the importance and progress of aquaculture 
as an emerging industry; 

(B) describe nutritional requirements of aquaculture 
production; 

(C) identify requirements for optimum growth of 
species-specific aqua crops/aquaculture products; and 

(D) identify appropriate treatments for diseases and 
parasites impacting wildlife species and aquaculture. 

§127.37. Forestry and Woodland Ecosystems (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course 
and is recommended for students in Grades 10-12. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 
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(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Forestry and Woodland Ecosystems examines current 
management practices for forestry and woodlands. Special emphasis 
is given to management as it relates to ecological requirements and 
how these practices impact the environment. To prepare for careers 
in natural resource systems, students must attain academic skills and 
knowledge, acquire technical knowledge and skills related to natural 
resources, and develop knowledge and skills regarding career oppor-
tunities, entry requirements, and industry expectations. To prepare 
for success, students need opportunities to learn, reinforce, apply, and 
transfer knowledge and skills in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and en-
trepreneurship opportunities in the field of forestry and woodland 
ecosystems; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation in forestry and 
woodland ecosystems; 

(C) demonstrate knowledge of personal and occupa-
tional safety, health, environmental regulations, and first-aid policy in 
the workplace; and 

(D) analyze employers' expectations, including appro-
priate work habits, ethical conduct, legal responsibilities, and good cit-
izenship skills. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student describes the principles of forestry and 
woodland ecosystems. The student is expected to: 

(A) describe the historical and economic significance of 
forestry; 

(B) illustrate tree anatomy and morphology; 

(C) differentiate between species of trees; 

(D) classify forest and woodland soils; 

(E) describe silviculture; 

(F) compare and contrast forest and woodland ecosys-
tems; 

(G) describe photosynthesis and respiration as they re-
late to forest and woodland species; 

(H) describe watershed management as it relates to for-
est and woodland ecosystems; 

(I) describe sexual and asexual reproduction in forest 
and woodland species; 

(J) define succession; and 

(K) compare natural and managed forests and wood-
lands. 

(4) The student demonstrates forestry biometrics skills. 
The student is expected to: 

(A) calculate tree volume; 

(B) estimate timber growth and yield; 

(C) evaluate forest and woodland quality by cruising 
timber stands; and 

(D) scale logs to calculate their quality and volume. 

(5) The student demonstrates knowledge of forestry man-
agement skills. The student is expected to: 

(A) identify forestry management techniques; 

(B) discuss multiple-use possibilities for forest and 
woodlands areas; and 

(C) develop a control plan for destructive agents such 
as fire, insects, and disease. 

(6) The student identifies softwood and hardwood forest 
management and use practices. The student is expected to: 

(A) identify principles of forestry economics; 

(B) research sources of forestry management assis-
tance; 

(C) identify harvesting practices and equipment; 

(D) describe merchandising practices; and 

(E) evaluate research in forestry and wood technology. 

(7) The student describes the role of wood technology in 
forest product development. The student is expected to: 

(A) compare timber manufacturing processes and prod-
ucts; and 

(B) discuss research and development issues in forestry 
and wood technology. 

(8) The student applies cartographic skills to natural re-
source activities. The student is expected to: 

(A) compare and contrast types of maps; 

(B) interpret map features and legends; 

(C) compare map scale to actual distance; 

(D) evaluate elevation and terrain features from topo-
graphic maps; 
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(E) use land survey and coordinate systems; and 

(F) locate position and interpret images using a geospa-
tial interface. 

§127.38. Range Ecology and Management (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 10-12. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Range Ecology and Management is designed to de-
velop students' understanding of rangeland ecosystems and sustainable 
forage production. To prepare for careers in environmental and natural 
resource systems, students must attain academic skills and knowledge, 
acquire technical knowledge and skills related to environmental and 
natural resources, and develop knowledge and skills regarding career 
opportunities, entry requirements, and industry expectations. To 
prepare for success, students need opportunities to learn, reinforce, 
apply, and transfer their knowledge and skills in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and en-
trepreneurship opportunities in the field of environmental and natural 
resources; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation in environmental 
and natural resources; 

(C) demonstrate knowledge of personal and occupa-
tional safety, health, environmental regulations, and first-aid policy in 
the workplace; and 

(D) analyze employers' expectations, including appro-
priate work habits, ethical conduct, legal responsibilities, and good cit-
izenship skills. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student develops an understanding of the rangeland 
ecosystem. The student is expected to: 

(A) describe ecology, photosynthesis, energy flow, and 
climax vegetation; 

(B) describe the impact of rangeland on the water cycle 
and water quality; and 

(C) determine capabilities and limitations of range-
lands. 

(4) The student develops an understanding of rangeland as 
a dynamic, living, and changeable system. The student is expected to: 

(A) explain the relationship of rangeland to the environ-
ment; 

(B) discuss the interrelationships among water, alterna-
tive use, carrying capacity, and population; 

(C) identify and classify native, non-native, and inva-
sive plants and animals in the rangeland ecosystem; 

(D) explore the use of rangeland plants as alternative 
energy sources; 

(E) develop an understanding of the role of rangeland 
in water recharge and conservation; and 

(F) recognize the importance of successful rangeland 
ecology practices. 

(5) The student analyzes the biotic and abiotic components 
of a rangeland. The student is expected to: 

(A) discuss components of rangeland with an emphasis 
on soil; 

(B) determine components of rangeland with an empha-
sis on topography; and 

(C) classify range sites by soil properties; 

(6) The student develops an understanding of the dynamic 
process of a renewable rangeland resource. The student is expected to: 

(A) determine range condition based on plant popula-
tions; 

(B) compare and contrast rangeland condition trends; 
and 

(C) formulate methods to improve range conditions. 

(7) The student identifies methods of maintaining and im-
proving rangeland for livestock management. The student is expected 
to: 

(A) identify plants beneficial to livestock; 

(B) identify plant species harmful to livestock; 

(C) analyze how livestock use range plants; and 
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(D) discuss livestock grazing management. 

(8) The student identifies methods of maintaining and im-
proving rangeland for wildlife management. The student is expected 
to: 

(A) identify plants beneficial to wildlife; 

(B) identify plants species harmful to wildlife; 

(C) analyze how wildlife species use range plants; and 

(D) discuss wildlife grazing management. 

(9) The student develops an understanding of rangeland 
management as it relates to global concerns. The student is expected 
to: 

(A) examine how rangeland characteristics affect 
aquifers; 

(B) analyze how rangeland characteristics affect the en-
vironment; 

(C) analyze how rangeland management affects the en-
vironment; and 

(D) evaluate the impact of energy production systems 
on rangelands. 

§127.39. Landscape Design and Management (One-Half Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course 
and is recommended for students in Grades 10-12. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Landscape Design and Management is designed to de-
velop an understanding of landscape design and management tech-
niques and practices. To prepare for careers in horticultural systems, 
students must attain academic skills and knowledge, acquire techni-
cal knowledge and skills related to horticultural systems and the work-
place, and develop knowledge and skills regarding career opportuni-
ties, entry requirements, and industry expectations. To prepare for suc-
cess, students need opportunities to learn, reinforce, apply, and transfer 
their knowledge and skills and technologies in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in the field of landscape design and management; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in landscape design and management; 

(C) examine licensing, certification, and credentialing 
requirements to maintain compliance with industry requirements; 

(D) demonstrate knowledge of personal and occupa-
tional health and safety practices in the industry; 

(E) identify employers' expectations and appropriate 
work habits; and 

(F) demonstrate characteristics of good citizenship such 
as advocacy, stewardship, and community leadership. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student identifies environmental, aesthetic, and fi-
nancial benefits of landscaped sites. The student is expected to: 

(A) assess soil characteristics and environmental con-
ditions; 

(B) assess site for local conditions such as property 
lines, easement restrictions, and location of public utilities; 

(C) complete a site analysis checklist; 

(D) produce a site sketch using graphic design equip-
ment or software; 

(E) identify plants used in designing landscapes; 

(F) identify structures and hardscape materials used in 
designing landscapes; 

(G) create landscape designs demonstrating the appli-
cation of design elements and principles; and 

(H) analyze different landscape design styles and iden-
tify the different aesthetic and environmental factors of each style. 

(4) The student performs landscape business procedures. 
The student is expected to: 

(A) demonstrate skills for interviewing potential 
clients; 

(B) develop landscape ideas from a checklist; 

(C) prepare cost estimates and schedules for landscap-
ing services, including materials, labor, and business costs; and 

(D) analyze service contracts. 
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(5) The student analyzes the cost and maintenance of tools 
and equipment used in the landscape industry. The student is expected 
to: 

(A) identify, store, and maintain landscaping hand tools 
and power equipment; 

(B) analyze costs associated with purchasing and main-
taining landscaping hand tools and power equipment; 

(C) assess different landscape irrigation systems for ef-
ficiency, application, and environmental impact; 

(D) identify common irrigation system components and 
materials; and 

(E) examine local and state regulations affecting irriga-
tion systems. 

(6) The student performs landscape installation services. 
The student is expected to: 

(A) prepare landscape sites for installation; and 

(B) install landscape plants and structures using proper 
installation techniques. 

(7) The student performs landscape maintenance services. 
The student is expected to: 

(A) identify and demonstrate proper pruning techniques 
for different plant materials; 

(B) recognize methods for renovating existing land-
scapes; 

(C) analyze nutritional needs of plants; 

(D) develop fertilization plans that address plant needs 
and environmental concerns; 

(E) examine Integrated Pest Management in assessing 
an insect, pathogen, or weed problem; 

(F) use pesticide application techniques and equipment 
properly; 

(G) explain pesticide labeling and safety data sheets; 
and 

(H) demonstrate lawn management techniques. 

§127.40. Turf Grass Management (One-Half Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course 
and is recommended for students in Grades 10-12. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Turf Grass Management is designed to develop an un-
derstanding of turf grass management techniques and practices. To pre-

pare for careers in horticultural systems, students must attain academic 
skills and knowledge, acquire technical knowledge and skills related to 
horticultural systems and the workplace, and develop knowledge and 
skills regarding career opportunities, entry requirements, and indus-
try expectations. To prepare for success, students need opportunities 
to learn, reinforce, apply, and transfer their knowledge and skills and 
technologies in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in the field of turf grass management; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in turf grass management; 

(C) examine licensing, certification, and legal require-
ments to maintain compliance with industry requirements; 

(D) demonstrate knowledge of personal and occupa-
tional health and safety practices in the industry; 

(E) identify employers' expectations and appropriate 
work habits; and 

(F) demonstrate characteristics of good citizenship such 
as advocacy, stewardship, and community leadership. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student identifies the environmental, aesthetic, and 
financial benefits of turf grass in residential, commercial, and athletic 
settings. The student is expected to: 

(A) assess sites for environmental factors that impact 
turf grass establishment and management such as soil type, soil pH, 
and elevation differences; 

(B) develop a site assessment checklist; and 

(C) develop a site preparation plan. 

(4) The student identifies and implements common cultural 
and physiological requirements for cool and warm season turf grass 
establishment. The student is expected to: 
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(A) identify turf grass varieties and cultivars that fulfill 
site requirements; 

(B) identify pests and pathogens of turf grasses; 

(C) identify common weeds found in turf grasses; 

(D) determine the importance of site grading for water 
movement; 

(E) determine the importance of soil compaction on turf 
grass establishment; 

(F) reduce impact of compaction using aeration meth-
ods; 

(G) compare establishment procedures such as seeding, 
sodding, sprigging, and hydromulching; and 

(H) explain the importance of turf grass installation tim-
ing. 

(5) The student identifies and implements common cultural 
and physiological requirements for cool and warm season turf grass 
maintenance. The student is expected to: 

(A) explain and demonstrate mowing heights; 

(B) explain the principle of mowing frequency; 

(C) compare residential, commercial, and athletic turf 
maintenance needs; 

(D) determine turf grass irrigation requirements; 

(E) analyze and address thatch accumulation in turf 
grass; 

(F) analyze nutritional needs of turf grass; 

(G) develop fertilization plans that address turf grass 
needs and environmental concerns; 

(H) examine Integrated Pest Management in assessing 
an insect, pathogen, or weed problem; 

(I) use turf grass pesticide application techniques and 
equipment properly; and 

(J) explain turf grass pesticide labeling and safety data 
sheets. 

(6) The student performs turf grass management business 
procedures. The student is expected to: 

(A) assess the needs of prospective clients; 

(B) analyze material, labor, and business costs related 
to turf grass sites; 

(C) develop and analyze service contracts and mainte-
nance schedules; 

(D) prepare a cost estimate for establishing a turf grass 
site, including materials and labor; and 

(E) prepare a cost estimate for maintaining a turf grass 
site, including materials and labor. 

(7) The student manages turf grass maintenance equip-
ment. The student is expected to: 

(A) identify, store, and maintain turf grass hand tools 
and power equipment; 

(B) analyze the costs associated with turf grass hand 
tools and power equipment; and 

(C) analyze components of turf grass irrigation systems. 

§127.41. Agricultural Mechanics and Metal Technologies (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Agriculture, Food, and Natural Resources. Stu-
dents shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Agricultural Mechanics and Metal Technologies is de-
signed to develop an understanding of agricultural mechanics as it re-
lates to safety and skills in tool operation, electrical wiring, plumbing, 
carpentry, fencing, concrete, and metal working techniques. To pre-
pare for careers in agricultural power, structural, and technical systems, 
students must attain academic skills and knowledge; acquire technical 
knowledge and skills related to power, structural, and technical agri-
cultural systems and the industry; and develop knowledge and skills 
regarding career opportunities, entry requirements, industry certifica-
tions, and industry expectations. To prepare for success, students need 
opportunities to learn, reinforce, apply, and transfer knowledge and 
skills and technologies in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in the field of power, structural, and technical agricultural 
systems; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation of power, structural, and technical agricultural sys-
tems; 

(C) examine licensing, certification, and credentialing 
requirements to maintain compliance with industry requirements; 

(D) demonstrate knowledge of personal and occupa-
tional health, safety, and first-aid practices in the industry; 

50 TexReg 1112 February 28, 2025 Texas Register 



(E) identify employer expectations and appropriate 
work habits; and 

(F) demonstrate characteristics of good citizenship, in-
cluding advocacy, stewardship, and community leadership. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student follows operating instructions for tools and 
equipment to perform a given task. The student is expected to: 

(A) select, use, maintain, and store appropriate hand 
tools to perform a given task; 

(B) select, use, maintain, and store appropriate power 
equipment such as tools powered by electric, pneumatic, and internal 
combustion engines; and 

(C) select and use measuring and marking devices. 

(4) The student identifies and performs electric wiring 
skills. The student is expected to: 

(A) identify principles of electricity and wiring termi-
nology; 

(B) install electric wiring components and fixtures to 
comply with governmental regulations and applicable codes; and 

(C) maintain electric motors. 

(5) The student performs plumbing skills. The student is 
expected to: 

(A) identify and use plumbing tools; and 

(B) identify plumbing fixtures. 

(6) The student performs concrete construction skills. The 
student is expected to: 

(A) project cost estimates for materials; and 

(B) form and pour concrete slabs. 

(7) The student performs carpentry skills. The student is 
expected to: 

(A) identify materials used in agricultural construction; 

(B) identify elements of a cost estimate and prepare a 
bid package for a planned project; 

(C) demonstrate basic carpentry skills; and 

(D) paint and protect a project with coatings. 

(8) The student identifies fencing methods. The student is 
expected to: 

(A) select fencing materials; and 

(B) plan and install fences. 

(9) The student performs appropriate cold and hot metal 
techniques. The student is expected to: 

(A) identify types of metal; 

(B) cut, file, shape, and drill metal; 

(C) select and operate oxy-fuel welding and cutting 
equipment to meet standards; 

(D) select and operate electric-arc welding equipment 
to meet standards; and 

(E) perform specialty welding and cutting techniques to 
meet standards. 

(10) The student applies processes relating to assembly of 
equipment in agricultural systems operations. The student is expected 
to: 

(A) select, use, and maintain appropriate tools, equip-
ment, and facilities; and 

(B) identify and determine properties, types, and uses 
of metal. 

(11) The student plans and performs cost-effective con-
struction techniques. The student is expected to: 

(A) analyze site, equipment, and permit requirements; 

(B) operate computer-aided drafting design software; 

(C) develop, read, and interpret designs and sketches; 

(D) estimate material needs and costs; 

(E) measure, mark, and cut material; and 

(F) perform specialized nonmetallic fabrication tech-
niques. 

§127.42. Agricultural Structures Design and Fabrication (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisite: Agricultural Mechanics and Metal Technologies. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) In Agricultural Structures Design and Fabrication, stu-
dents will explore career opportunities, entry requirements, and indus-
try expectations. To prepare for careers in mechanized agriculture and 
technical systems, students must attain knowledge and skills related to 
agricultural structures design and fabrication. To prepare for success, 
students need opportunities to learn, reinforce, apply, and transfer their 
academic knowledge and technical skills in a variety of settings. 
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(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in the field of mechanized agriculture; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation of mechanized agri-
culture; 

(C) research licensing, certification, and credentialing 
requirements; 

(D) demonstrate knowledge of personal and occupa-
tional health and safety practices in the workplace; 

(E) identify employer expectations and appropriate 
work habits; and 

(F) demonstrate characteristics of good citizenship, in-
cluding advocacy, stewardship, and community leadership. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student demonstrates principles of facilities design 
and fabrication related to agricultural structures. The student is ex-
pected to: 

(A) develop building plans; 

(B) select site and locate agricultural building place-
ment; 

(C) estimate materials and costs needed for construc-
tion with an emphasis on renewable and eco-friendly materials; 

(D) select appropriate environmental control systems 
with a special emphasis on green technology; and 

(E) use computer-aided design software as appropriate. 

(4) The student explores the different types of power sys-
tems used in agricultural structures. The student is expected to: 

(A) define the terms and principles of electricity; 

(B) estimate electrical needs and loads; 

(C) plan installations using local codes and National 
Electric Code guidelines; 

(D) demonstrate the use of various meters; 

(E) select circuit wiring materials and supplies; 

(F) demonstrate electrical systems repair; and 

(G) explore alternative power systems, including solar, 
wind, and biomass. 

(5) The student constructs agricultural structures using ap-
propriate technology. The student is expected to: 

(A) demonstrate appropriate use of surveying equip-
ment; 

(B) demonstrate and apply Geographic Information 
System (GIS) and Global Positioning System (GPS) principles; 

(C) reinforce, place, finish, and cure concrete; 

(D) plan, establish, and maintain water-management 
systems; 

(E) identify non-traditional structural building tech-
niques, including industry trends that are eco-friendly; 

(F) discuss the use of masonry and drywall construc-
tion; 

(G) install doors, windows, and roofing materials; and 

(H) install plumbing equipment and fixtures to comply 
with governmental regulations and applicable codes. 

(6) The student demonstrates metal construction tech-
niques related to agricultural design and fabrication of structures. The 
student is expected to: 

(A) explain the operations of safe oxy-fuel cutting; and 

(B) demonstrate safe electrical welding. 

§127.43. Agricultural Equipment Design and Fabrication (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisite: Agricultural Mechanics and Metal Technologies. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) In Agricultural Equipment Design and Fabrication, stu-
dents will acquire knowledge and skills related to the design and fabri-
cation of agricultural equipment. To prepare for careers in mechanized 
agriculture and technical systems, students must attain knowledge and 
skills related to agricultural equipment design and fabrication. To pre-
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pare for success, students reinforce, apply, and transfer their academic 
knowledge and technical skills in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in the field of mechanized agriculture; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, and systems of operation of mechanized agri-
culture; 

(C) research licensing, certification, and credentialing 
requirements; 

(D) demonstrate knowledge of personal and occupa-
tional health and safety practices in the workplace; 

(E) identify employer expectations and appropriate 
work habits; and 

(F) demonstrate characteristics of good citizenship, in-
cluding advocacy, stewardship, and community leadership. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student demonstrates principles of design and fab-
rication related to agricultural machinery and equipment. The student 
is expected to: 

(A) develop project construction plans; 

(B) select appropriate construction and finish materials 
for different types of agricultural equipment; 

(C) estimate materials and costs needed for construc-
tion with an emphasis on renewable and eco-friendly materials; 

(D) construct one or more agricultural equipment 
projects using measuring and mechanical skills; 

(E) integrate a logical order of operations into the con-
struction of an agricultural equipment project; and 

(F) use computer-aided design software. 

(4) The student plans, constructs, and maintains fences, 
corrals, and other agricultural enclosures. The student is expected to: 

(A) select site and locate enclosures; 

(B) estimate materials and building costs; and 

(C) define appropriate construction methods that are 
friendly to the environment. 

(5) The student demonstrates construction techniques re-
lated to design and fabrication of agricultural equipment. The student 
is expected to: 

(A) operate oxy-fuel and plasma cutting equipment 
safely; 

(B) proficiently demonstrate safe electrical welding; 
and 

(C) use hand and power tools safely in the construction 
and repair of agricultural equipment. 

(6) The student demonstrates knowledge of laws and regu-
lations related to the construction, design and fabrication of agricultural 
equipment. The student is expected to: 

(A) incorporate industry standards developed by enti-
ties such as American National Standards Institute (ANSI), American 
Society of Agricultural Engineers (ASAE), or Occupational Safety and 
Health Administration (OSHA) into the construction of agricultural 
equipment; and 

(B) design and build equipment in compliance with 
state and federal laws enforced by agencies such as the U.S. Depart-
ment of Transportation (DOT). 

§127.44. Agricultural Power Systems (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Agriculture, Food, and Natural Resources. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Agricultural Power Systems is designed to develop 
an understanding of power and control systems as related to energy 
sources, small and large power systems, and agricultural machinery. 
To prepare for careers in agricultural power, structural, and technical 
systems, students must attain academic skills and knowledge; acquire 
technical knowledge and skills related to power, structural, and tech-
nical agricultural systems and the workplace; and develop knowledge 
and skills regarding career opportunities, entry requirements, industry 
certifications, and industry expectations. To prepare for success, 
students need opportunities to learn, reinforce, apply, and transfer their 
knowledge and technical skills in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
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and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in the field of power, structural, and technical systems; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, and critical thinking in 
power, structural, and technical systems; 

(C) examine licensing, certification, and credentialing 
requirements to maintain compliance with industry requirements; 

(D) demonstrate knowledge of personal and occupa-
tional health and safety practices in the workplace; 

(E) identify employers' expectations and appropriate 
work habits; and 

(F) demonstrate characteristics of good citizenship, in-
cluding advocacy, stewardship, and community leadership. 

(2) The student develops a supervised agriculture experi-
ence program. The student is expected to: 

(A) plan, propose, conduct, document, and evaluate a 
supervised agriculture experience program as an experiential learning 
activity; 

(B) apply proper record-keeping skills as they relate to 
the supervised agriculture experience; 

(C) participate in youth leadership opportunities to cre-
ate a well-rounded experience program; and 

(D) produce and participate in a local program of activ-
ities using a strategic planning process. 

(3) The student connects power generation to differing en-
ergy sources. The student is expected to: 

(A) examine benefits and detriments of petroleum and 
alternative energy sources; 

(B) compare environmental impacts of varying energy 
sources; 

(C) compare efficiency and characteristics of different 
energy sources; and 

(D) investigate the efficiency of power generation sys-
tems that use various energy sources. 

(4) The student selects the appropriate tool to perform a 
given task related to agricultural power systems. The student is ex-
pected to: 

(A) select and identify standard tools, equipment, and 
safety procedures common to power and control applications; 

(B) follow operating instructions of specialized tools 
and equipment such as micrometers, digital multimeters, and dy-
namometers; 

(C) set up and adjust tools and equipment such as dy-
namometers, flow meters, torque wrenches, lathes, and mills; 

(D) maintain and store tools and equipment common to 
power and control applications; and 

(E) inventory tools and equipment in a service or main-
tenance facility. 

(5) The student selects, operates, and maintains small en-
gines. The student is expected to: 

(A) describe principles of operation of internal combus-
tion engines; 

(B) disassemble and reassemble small engines; 

(C) select, maintain, and troubleshoot small engines; 
and 

(D) research small engine industry certifications. 

(6) The student selects, operates, and maintains agricul-
tural machines and equipment. The student is expected to: 

(A) identify and select agricultural equipment for ap-
propriate tasks such as the selection of tillage equipment to obtain a 
desired result; 

(B) identify and maintain component materials such as 
bearings, hydraulic cylinders, seals, chains, and drives on varying types 
of machines and equipment; 

(C) ensure the presence and function of safety devices 
such as guards and shields and hardware on machinery and equipment; 

(D) calibrate metering, monitoring, and sensing equip-
ment on various equipment such as tillage, harvest, transport, and hay-
ing equipment; and 

(E) perform pre-operation inspection and appropriate 
start-up procedures, identify causes of equipment malfunctions and 
failures, perform scheduled preventive maintenance, and safely oper-
ate equipment. 

(7) The student selects, operates, and maintains tractors 
and agricultural power systems. The student is expected to: 

(A) select tractors based upon application and power re-
quirements and describe or perform safe operation of tractors in various 
applications; 

(B) maintain intake and exhaust system components, 
including shrouds, screens, filters, piping, after-coolers, air induction 
systems, manifolds, exhaust scrubbers, and mufflers; 

(C) select lubricants and apply appropriate lubrication 
as required by maintenance schedules; 

(D) identify and maintain various fuel systems, power 
trains, and hydraulic systems used on farm tractors; 

(E) explain charging, starting, operating, and igniting 
direct current electrical systems; 

(F) maintain steering and braking systems; 

(G) maintain tires and tracks and describe the role of 
ballasting and traction in farm tractors; and 

(H) explain the operation of and maintain liquid- and 
air-cooling systems in tractors. 

(8) The student monitors and controls electrical systems as 
related to agricultural machines and equipment. The student is ex-
pected to: 
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(A) collect data and troubleshoot electrical systems us-
ing various meters and test equipment such as digital multimeters; 

(B) employ appropriate techniques for applying de-
vices, controls, and grounding in electrical systems; 

(C) apply local and national codes and regulations rel-
evant in electrical systems; 

(D) select and apply electric controls such as motor con-
trols, switches, circuit breakers, timers, sensors, and relays; and 

(E) interpret data generated by electrical monitoring 
systems. 

(9) The student implements control systems related to agri-
cultural machines and equipment. The student is expected to: 

(A) analyze schematic drawings for electrical control 
systems; 

(B) describe uses of various electrical control system 
components; 

(C) install control system components such as motor 
controls, switches, circuit breakers, timers, sensors, and relays and 
properly use appropriate tools, procedures, and safety practices; and 

(D) identify system performance problems and apply 
troubleshooting techniques using monitoring or troubleshooting de-
vices. 

(10) The student describes hydraulic controls and applica-
tions as related to agricultural machines and equipment. The student is 
expected to: 

(A) describe the operation of open and closed center hy-
draulic systems; 

(B) explain the purpose and function of hydraulic con-
trols such as valves, motors, pumps, cylinders, manifolds, and meters; 
and 

(C) create basic hydraulic circuits using a variety of hy-
draulic controls. 

(11) The student describes additional control systems as re-
lated to agricultural machines and equipment. The student is expected 
to: 

(A) explain the application of pneumatic systems and 
controls; and 

(B) explain the application of water or other fluid con-
trol systems to agricultural machines and equipment and their compo-
nents. 

§127.85. Agricultural Laboratory and Field Experience (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12 as a corequisite course for students partici-
pating in a coherent sequence of career and technical education courses 
in the Agriculture, Food, and Natural Resources or Energy career clus-
ters. This course provides an enhancement opportunity for students to 
develop the additional skills necessary to pursue industry certification. 

(1) Recommended prerequisite: a minimum of one credit 
from a course in the Agriculture, Food, and Natural Resources or En-
ergy career clusters. 

(2) Corequisite: this course must be taken concurrently 
with a corequisite course from the Agriculture, Food, and Natural Re-
sources or Energy career clusters and may not be taken as a stand-alone 
course. The following courses are permitted as corequisites: 

(A) Agribusiness Management and Marketing; 

(B) Livestock Production; 

(C) Veterinary Medical Applications; 

(D) Food Technology and Safety; 

(E) Food Processing; 

(F) Wildlife, Fisheries, and Ecology Management; 

(G) Forestry and Woodland Ecosystems; 

(H) Range Ecology and Management; 

(I) Floral Design; 

(J) Horticultural Science; 

(K) Greenhouse Operation and Production; 

(L) Agricultural Mechanics and Metal Technologies; 

(M) Agricultural Structures Design and Fabrication; 

(N) Agricultural Equipment Design and Fabrication; 

(O) Agricultural Power Systems; 

(P) Oil and Gas Production I; 

(Q) Oil and Gas Production II; 

(R) Energy and Natural Resource Technology; and 

(S) Advanced Energy and Natural Resource Technol-
ogy. 

(3) Districts are encouraged to offer this lab in a consecu-
tive block with the corequisite course to allow students sufficient time 
to master the content of both courses. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Agriculture, Food, and Natural Resources Career 
Cluster focuses on the production, processing, marketing, distribution, 
financing, and development of agricultural commodities and resources, 
including food, fiber, wood products, natural resources, horticulture, 
and other plant and animal products/resources. 

(3) Agricultural Laboratory and Field Experience is 
designed to provide students a laboratory and/or field experience 
opportunity. To prepare for careers in agriculture, food, and natural 
resources, students must acquire knowledge and skills that meet 
entry requirements and industry expectations. To prepare for success, 
students need opportunities to learn, reinforce, apply, and transfer 
academic knowledge and technical skills in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 
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♦ ♦ ♦ 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) investigate career development and entrepreneur-
ship opportunities in agriculture, food, and natural resources; 

(B) apply competencies related to resources, informa-
tion, and interpersonal skills; 

(C) practice personal and occupational health and 
safety practices in the workplace; 

(D) examine employer expectations and exhibit appro-
priate work habits; 

(E) develop good characteristics of citizenship, includ-
ing advocacy, stewardship, and community leadership; and 

(F) pursue appropriate licensing, certification, and cre-
dentialing requirements. 

(2) The student uses technology to research a project. The 
student is expected to: 

(A) effectively use search engines, databases, and other 
digital electronic tools to locate information; 

(B) evaluate quality, accuracy, completeness, reliabil-
ity, and currency of information from any source; 

(C) prepare, organize, present, and apply independent 
research; and 

(D) accept constructive criticism and revise personal 
views when warranted by valid evidence. 

(3) The student develops an elevated aptitude for the essen-
tial knowledge and skills listed for the corequisite course. The student 
is expected to: 

(A) demonstrate deeper understanding of the corequi-
site course; 

(B) develop mastery of hands-on skills at an industry-
accepted standard; and 

(C) exhibit progress toward achieving industry-recog-
nized documentation of specific expertise in an agriculture, food, and 
natural resources field or skill. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025 

TRD-202500568 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

SUBCHAPTER D. ARCHITECTURE AND 
CONSTRUCTION 
19 TAC §§127.94 - 127.114, 127.145 - 127.154 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.94. Principles of Architecture (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Principles of Architecture provides an overview to the 
various fields of architecture, interior design, and construction man-
agement. Achieving proficiency in decision making and problem solv-
ing is an essential skill for career planning and lifelong learning. Stu-
dents use self-knowledge, education, and career information to set and 
achieve realistic career and educational goals. Job-specific training 
can be provided through training modules that identify career goals 
in trade and industry areas. Classroom studies include topics such as 
safety, work ethics, communication, information technology applica-
tions, systems, health, environment, leadership, teamwork, ethical and 
legal responsibility, employability, and career development and include 
skills such as problem solving, critical thinking, and reading technical 
drawings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 
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(A) identify employment opportunities, including en-
trepreneurship and preparation requirements, for careers in the archi-
tecture and construction cluster; 

(B) demonstrate an understanding of group participa-
tion and leadership related to citizenship and career preparation; 

(C) identify employers' expectations and appropriate 
work habits; 

(D) apply the competencies related to resources, infor-
mation, systems, and technology in appropriate settings and situations; 
and 

(E) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace, as specified by appropriate 
governmental regulations. 

(2) The student performs mathematical operations to com-
plete tasks such as measuring and estimating materials and supplies. 
The student is expected to: 

(A) determine areas and volumes of various structures 
and estimate materials and supplies using appropriate geometric for-
mulas and calculations; 

(B) determine percentages and decimals and use per-
centages and decimals to perform measurement tasks using appropriate 
formulas and calculations; 

(C) determine ratios, fractions, and proportions using 
appropriate formulas and calculations; 

(D) perform measurement tasks using ratios, fractions, 
and proportions; and 

(E) estimate materials and supplies using dimensions, 
spaces, and structures calculations. 

(3) The student uses physics skills to work with materials 
and load applications. The student is expected to: 

(A) apply basic concepts of static and loads to planning; 
and 

(B) identify the physical properties present when using 
common construction materials in order to use the materials safely, ef-
fectively, and efficiently. 

(4) The student manages chemical materials safely. The 
student is expected to: 

(A) recognize the issues present when mixing compat-
ible and incompatible substances to maintain workplace and jobsite 
safety; 

(B) differentiate between incompatible and compatible 
substances; 

(C) describe the chemical process that occurs when us-
ing common construction materials to maintain workplace and jobsite 
safety; and 

(D) apply chemical processes in relation to environ-
mental conditions. 

(5) The student reads, comprehends, and communicates ef-
fectively in the workplace, using proper grammar and workplace termi-
nology when using printed, written, and electronic media. The student 
is expected to: 

(A) use technological applications to transmit reports; 

(B) develop written communications such as estimates, 
work orders, and memos; 

(C) read and follow technical instructions and manuals; 

(D) compose an accurate and organized diary or log of 
work; and 

(E) write reports and documents such as estimates, per-
mits, memos, and technical reports. 

(6) The student listens attentively and speaks clearly to 
convey information correctly. The student is expected to: 

(A) confirm understanding of verbal and visual instruc-
tions; and 

(B) ask relevant questions concerning details of instruc-
tions. 

(7) The student listens to and speaks clearly with a variety 
of individuals to enhance communications skills. The student is ex-
pected to: 

(A) provide verbal instructions; and 

(B) listen attentively to spoken messages to respond to 
information. 

(8) The student exhibits public relations skills to address a 
variety of situations such as increasing internal and external customer 
and client satisfaction. The student is expected to: 

(A) communicate effectively to develop positive cus-
tomer and client relationships; 

(B) develop and maintain customer relations; 

(C) define customer and client satisfaction; and 

(D) evaluate customer and client satisfaction. 

(9) The student identifies the relationship between avail-
able resources and requirements of a project to accomplish realistic 
planning. The student is expected to: 

(A) initiate a project, including identifying resources 
and materials and time-management, labor-management, job-manage-
ment, and job-site obligations in order to effectively plan; 

(B) plan a project, including estimating correct amounts 
of required resources and materials and identifying risks; 

(C) evaluate the feasibility of alternative suggestions; 

(D) execute, monitor, and control a project using avail-
able resources and materials effectively; and 

(E) close a project, including identifying lessons 
learned and evaluating waste of resources and materials. 

(10) The student evaluates and adjusts plans and schedules 
to respond to unexpected events and conditions. The student is ex-
pected to: 

(A) incorporate potential job disruptions into planning 
timelines; 

(B) identify potential events and conditions that disrupt 
the completion of a job; 

(C) solve situational problems involved with unex-
pected events and conditions; 

(D) adjust plans and schedules to meet project needs; 

(E) modify existing plans and schedules to reflect an un-
expected change; 
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(F) identify and assess critical situations as they arise to 
resolve issues with the best solution; and 

(G) present a project update to track changes necessi-
tated by unexpected events and conditions. 

(11) The student synthesizes and reports conditions to keep 
the organization appraised of progress and potential problems. The 
student is expected to: 

(A) provide a project update for stakeholders; and 

(B) present a verbal or written status report on a project. 

(12) The student uses technological applications specific to 
architecture and construction to access, manage, integrate, and create 
information. The student is expected to: 

(A) manage personal and professional schedules and 
contact information; 

(B) manage daily, weekly, and monthly schedules using 
an application; and 

(C) create memos and notes. 

(13) The student uses electronic devices to communicate. 
The student is expected to: 

(A) access an electronic system using login and pass-
word functions; 

(B) access electronic messages received; 

(C) create electronic messages in accordance with es-
tablished business standards such as grammar, word usage, spelling, 
sentence structure, clarity, and etiquette; 

(D) practice appropriate electronic message etiquette; 

(E) send electronic messages; 

(F) use electronic devices to share files and documents; 

(G) access electronic devices for attachments; 

(H) attach documents to electronic messages; and 

(I) save electronic messages and attachments. 

(14) The student uses writing and publishing applications. 
The student is expected to: 

(A) prepare simple documents and other business com-
munications; 

(B) retrieve existing documents; 

(C) create documents such as letters, memos, and re-
ports using existing forms and templates; 

(D) safeguard documents using name and save func-
tions; 

(E) format text using basic formatting functions; and 

(F) employ word processing utility tools such as spell 
check, grammar check, and thesaurus. 

(15) The student uses spreadsheet applications. The stu-
dent is expected to: 

(A) create, retrieve, edit, save, and print spreadsheets; 

(B) perform calculations and analysis on data; 

(C) group worksheets; 

(D) create charts and graphs from a spreadsheet; 

(E) perform calculations using simple formulas; and 

(F) input and process data using spreadsheet functions. 

(16) The student uses database applications. The student is 
expected to: 

(A) manipulate data elements; 

(B) enter data using a form; 

(C) locate and replace data using search and replace 
functions; and 

(D) process data using database functions such as struc-
ture, format, attributes, and relationships. 

(17) The student uses collaborative applications. The stu-
dent is expected to: 

(A) facilitate group work through management of 
shared schedules and contact information; 

(B) manage daily, weekly, and monthly schedules using 
an application; and 

(C) maintain a shared database of contact information. 

(18) The student complies with governmental regulations 
and applicable codes to establish a legal and safe environment. The 
student is expected to: 

(A) identify occupation-specific governmental regula-
tions and national, state, and local building codes to establish appro-
priate regulations and codes; 

(B) comply with governmental regulations and building 
codes; 

(C) read and discuss information on Occupational 
Safety and Health Administration (OSHA), Environmental Protection 
Agency (EPA), and other safety regulations; and 

(D) read and discuss Safety Data Sheet (SDS) informa-
tion to manage and dispose of hazardous materials. 

(19) The student examines all aspects of the built environ-
ment and systems to complete project planning. The student is ex-
pected to: 

(A) align and incorporate the built environment and its 
systems to complete the project; 

(B) label all systems on a set of construction docu-
ments; 

(C) discuss the interrelationship of the systems in the 
built environment; and 

(D) use a sequential method such as the critical path 
method so that work progresses efficiently. 

(20) The student applies industry standards and practices 
to ensure quality work. The student is expected to: 

(A) identify current industry standards and practices in 
order to incorporate quality into projects; 

(B) document how quality improves profitability; 

(C) report on issues that affect quality; 

(D) use industry standards and practices to enhance ap-
preciation for quality workmanship; and 

(E) perform work that meets or exceeds the quality stan-
dards of the industry. 
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(21) The student observes rules and regulations to comply 
with personal and occupational health and safety standards. The stu-
dent is expected to: 

(A) follow appropriate safety standards to ensure a safe 
environment; 

(B) practice safety rules and regulations; 

(C) identify safety precautions and hazards to ensure a 
safe environment; and 

(D) use appropriate safety practices and equipment, in-
cluding personal protective equipment. 

(22) The student works as an individual and as a team 
member to accomplish assignments. The student is expected to: 

(A) use human relations skills to work cooperatively 
with coworkers representing different cultures, genders, and back-
grounds; 

(B) track team goals to contribute constructively and 
positively to the team; 

(C) match team members to appropriate activities; 

(D) manage skills to effectively accomplish assign-
ments; 

(E) effectively use conflict-resolution skills with 
coworkers to maintain a smooth workflow; and 

(F) use mentoring skills to inspire and motivate others 
to achieve and enhance performance. 

(23) The student exhibits personal accountability, integrity, 
and responsibility to enhance confidence among coworkers. The stu-
dent is expected to: 

(A) apply the professional and ethical standards of the 
industry to personal conduct; 

(B) practice professional and ethical standards; 

(C) maintain personal integrity; 

(D) promote personal and professional integrity in 
coworkers; and 

(E) recognize integrity in others. 

(24) The student reads regulations and contracts to ensure 
ethical and safety elements are observed. The student is expected to: 

(A) study regulations and codes to identify those appli-
cable to the local area; 

(B) locate and implement regulations and codes appli-
cable to tasks and projects; 

(C) comply with local, state, and federal agencies and 
model code-setting organizations; 

(D) recognize the definition of specialized words or 
phrases to fully understand documents and contracts; 

(E) use industry jargon or terminology appropriately; 

(F) use industry acronyms correctly; 

(G) use words with multiple meanings correctly in con-
text; and 

(H) use ethical and legal standards to avoid conflicts of 
interest. 

(25) The student recognizes a positive work ethic to com-
ply with employment requirements. The student is expected to: 

(A) exhibit behaviors showing reliability and depend-
ability; 

(B) recognize appropriate dress for the work environ-
ment; and 

(C) recognize the required employment forms and doc-
umentation such as I-9, work visa, W-4, and licensures to meet em-
ployment requirements. 

(26) The student recognizes requirements for career ad-
vancement to plan for continuing education and training. The student 
is expected to: 

(A) identify opportunities for career advancement to 
formulate career goals; 

(B) identify a career ladder; 

(C) develop a career advancement plan; 

(D) review progress of a career advancement plan; 

(E) maintain positive interpersonal skills to enhance ad-
vancement potential; 

(F) explore education and training opportunities to ac-
quire skills necessary for career advancement; 

(G) list postsecondary educational paths associated 
with the architecture and construction trades, including college, 
apprenticeship, and specialty trade schools; 

(H) explore costs associated with postsecondary educa-
tion; 

(I) participate in professional development opportuni-
ties such as professional organizations and associations, trade shows, 
and seminars; 

(J) read professional journals, magazines, manufactur-
ers' catalogs, industry publications, and Internet sites to keep current 
on industry trends; and 

(K) identify declining and emerging occupations, prac-
tices, and procedures. 

(27) The student examines the organization and structure 
of various segments of the industry to prepare for career advancement. 
The student is expected to: 

(A) recognize segments of the construction industry 
and show the relationships to specialty areas; 

(B) obtain necessary knowledge and skills to enhance 
employability; 

(C) research local and regional labor markets and job 
growth information to project potential for advancement; 

(D) identify sources of career information; 

(E) identify job opportunities for the trade; 

(F) identify organizations that offer career and job 
placement; 

(G) analyze potential growth of identified careers; 

(H) apply labor market and job growth information to 
career goals; 
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(I) examine licensing, certification, and credentialing 
requirements at the national, state, and local levels to achieve compli-
ance; 

(J) align licensing, certification, and credentialing re-
quirements to career goals in order to plan for career advancement; 

(K) use technologies and resources to research licens-
ing, certification, and credentialing; 

(L) evaluate and select suitable sources of licensing, 
certification, and credentialing; 

(M) identify licenses, certifications, and credentials ap-
plicable to career goals; and 

(N) document sources and agencies for licensing and 
certification and credentialing information, including contact informa-
tion. 

(28) The student initiates and maintains a career portfolio 
to document knowledge, skills, and abilities. The student is expected 
to: 

(A) select education, work history, and skills to create 
a personal resume; 

(B) develop a resume using word processing technol-
ogy; 

(C) contact professional references to acquire recom-
mendations; 

(D) obtain appropriate letters of recommendation; and 

(E) document and maintain a record of work experi-
ences, licenses, certifications, credentials, and education and training 
to build a portfolio. 

(29) The student reads technical drawings and documents 
to plan a project. The student is expected to: 

(A) interpret blueprints and drawings to assist with 
project planning; 

(B) recognize elements and symbols of blueprints and 
drawings; 

(C) relate information on blueprints to actual locations 
on the print; 

(D) recognize different classifications of drawings; and 

(E) interpret and use drawing dimensions. 

(30) The student uses and maintains appropriate tools, ma-
chines, and equipment to accomplish project goals. The student is ex-
pected to: 

(A) select tools, machinery, and equipment to match re-
quirements of the project; 

(B) safely operate tools, machinery, and equipment; 

(C) maintain and care for tools, machines, and equip-
ment; 

(D) use tools, machines, and equipment productively 
and efficiently in alignment with industry standards; 

(E) identify sources of information concerning state-of-
the-art tools, equipment, materials, technologies, and methodologies; 

(F) read current periodicals, industry publications, and 
manufacturers' catalogs; and 

(G) explore state-of-the-art tools, equipment, materials, 
technologies, and methodologies. 

§127.95. Principles of Construction (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Principles of Construction is intended to provide an in-
troduction and lay a solid foundation for those students entering the 
construction or craft skilled areas. The course provides a strong knowl-
edge of construction safety, construction mathematics, and common 
hand and power tools. For safety and liability considerations, limiting 
course enrollment to 15 students is recommended. This course also 
provides communication and occupation skills to assist the student in 
obtaining and maintaining employment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the role of an employee in the construction 
industry; 

(B) demonstrate critical-thinking skills; 

(C) demonstrate the ability to solve problems using crit-
ical-thinking skills; 

(D) demonstrate knowledge of basic computer systems; 

(E) explain common uses for computers in the construc-
tion industry; 

(F) define effective relationship skills; 

(G) recognize workplace issues such as sexual harass-
ment, stress, and substance abuse; 

(H) explain the Occupational Safety and Health Admin-
istration (OSHA) General Duty Clause; and 

(I) explain OSHA 1926 CFR Subpart C. 

(2) The student understands that safe working standards are 
imperative in the classroom and in the field. The student is expected 
to: 

50 TexReg 1122 February 28, 2025 Texas Register 



(A) explain the idea of a safety culture; 

(B) explain the importance of a safety culture in the 
construction crafts; 

(C) explain the role of the OSHA in job-site safety; 

(D) explain fall protection, ladder safety, stair safety, 
and scaffold safety procedures; 

(E) demonstrate the use and care of appropriate per-
sonal protective equipment, including safety goggles and glasses, hard 
hats, gloves, safety harnesses, and safety shoes; 

(F) define safe work procedures around electrical haz-
ards; and 

(G) explain the importance of Safety Data Sheets 
(SDS). 

(3) The student understands the importance of recognizing 
potential hazards and preventing accidents in the classroom and in the 
field. The student is expected to: 

(A) identify causes of accidents; 

(B) identify impacts of accident costs; 

(C) define hazard recognition; 

(D) identify struck-by hazards; 

(E) identify caught-in-between hazards; 

(F) identify other construction hazards on the jobsite, 
including hazardous material exposures, environmental elements, 
welding and cutting hazards, confined spaces, and fires; and 

(G) explain the importance of hazard communication 
(HazCom). 

(4) The student understands basic construction mathemat-
ics. The student is expected to: 

(A) add, subtract, multiply, and divide whole numbers 
with and without a calculator; 

(B) add, subtract, multiply, and divide fractions; 

(C) add, subtract, multiply, and divide decimals with 
and without a calculator; 

(D) convert decimals to percentages and percentages to 
decimals; and 

(E) convert fractions to decimals and decimals to frac-
tions. 

(5) The student demonstrates basic measuring practices. 
The student is expected to: 

(A) use a standard ruler, a metric ruler, a measuring 
tape, and an architectural/engineering scale to measure; 

(B) explain what the metric system is and how it is im-
portant in the construction trade; 

(C) recognize and use metric units of length, weight, 
volume, and temperature; and 

(D) recognize some of the basic shapes used in the 
construction industry and apply basic geometric principles to measure 
them. 

(6) The student acquires knowledge about care and identi-
fication of hand tools. The student is expected to: 

(A) recognize and identify the basic hand tools and their 
purposes for the construction trades; 

(B) inspect basic hand tools visually to determine if 
they are safe for use; and 

(C) use the basic construction hand tools safely and 
properly. 

(7) The student acquires knowledge about care and identi-
fication of powered hand tools. The student is expected to: 

(A) identify powered hand tools commonly used in the 
construction trades; 

(B) practice safe and proper application of powered 
hand tools commonly used in the construction trades; and 

(C) explain how to properly maintain and clean pow-
ered hand tools commonly used in construction trades. 

(8) The student develops the basics of construction draw-
ing. The student is expected to: 

(A) interpret and use drawing dimensions; 

(B) recognize and identify basic construction terms; 

(C) recognize and identify basic drawing components; 

(D) recognize and identify commonly used drawing 
symbols; 

(E) relate information on construction drawings to ac-
tual locations on the print; and 

(F) recognize different classifications of construction 
drawings. 

(9) The student interprets and presents information used in 
workplace situations. The student is expected to: 

(A) interpret information and instructions presented in 
written form; 

(B) interpret information and instructions presented in 
verbal form; 

(C) communicate effectively using verbal and writing 
skills; and 

(D) communicate effectively on the job using electronic 
communication devices. 

(10) The student identifies ergonomic tools and procedures 
as well as safe material handling standards. The student is expected to: 

(A) define a load; 

(B) establish a pre-task plan prior to moving a load; 

(C) apply proper material-handling techniques; 

(D) choose appropriate material-handling equipment 
for the task; and 

(E) recognize hazards and follow safety procedures re-
quired for material handling. 

§127.96. Building Maintenance Technology I (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
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uisite: Principles of Architecture or Principles of Construction. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Building Maintenance Technology I, students will 
gain knowledge and skills needed to enter the field of building main-
tenance as a building maintenance technician or supervisor or secure a 
foundation for a postsecondary degree in construction management, ar-
chitecture, or engineering. Students will acquire knowledge and skills 
in plumbing; electrical; and heating, ventilation, and air conditioning 
(HVAC) systems. Additionally, students will learn methods for repair 
and installation of drywall, roof, and insulation systems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas and messages to others in a clear, con-
cise, and effective manner, including explaining or conveying written 
information in a professional comprehensive manner; 

(B) compile data using numbers in various formats to 
solve job-appropriate problems; 

(C) demonstrate how to choose the ethical course of ac-
tion and comply with all applicable rules, laws, and regulations; 

(D) demonstrate punctuality, dependability, reliability, 
and responsibility consistently in reporting for duty and performing 
assigned tasks as directed; and 

(E) evaluate systems and operations; identify causes, 
problems, patterns, or issues; and explore workable solutions or reme-
dies to improve situations. 

(2) The student demonstrates knowledge of basic worksite 
safety regulations and safety guidelines such as in electrical work and 
carpentry. The student is expected to: 

(A) demonstrate safe working procedures during build-
ing maintenance and repair; 

(B) explain the purpose of the Occupational Safety and 
Health Administration (OSHA) and how to promote safety on a work-
site; 

(C) identify worksite hazards and how to avoid or min-
imize them on a worksite; 

(D) explain safety obligations of workers, supervisors, 
and managers to ensure a safe worksite; 

(E) discuss the causes, effects, impacts, and costs of ac-
cidents; 

(F) define safe work procedures for working with haz-
ardous chemicals; 

(G) define proper use of personal protective equipment; 
and 

(H) identify potential construction hazards, including 
hazardous material exposures, welding, cutting hazards, and confined 
spaces. 

(3) The student interprets various types of working draw-
ings as they pertain to commercial construction and becomes familiar 
with all aspects of commercial construction documents, including ar-
chitectural, engineering, and shop drawings. The student is expected 
to: 

(A) describe the types of drawings usually included in 
a set of plans and list the information found on each type; 

(B) identify the different types of lines used on 
blueprint drawings; 

(C) identify selected electrical, mechanical, and plumb-
ing symbols commonly used on plans; 

(D) identify selected architectural symbols commonly 
used to present materials on plans; 

(E) identify selected abbreviations commonly used on 
plans; 

(F) read and interpret plans, elevations, schedules, sec-
tions, and details contained in basic construction drawings; 

(G) describe the purpose of written specifications; 

(H) identify and describe the parts of a specification; 
and 

(I) demonstrate how to perform a quantity takeoff for 
materials. 

(4) The student demonstrates how to use hand tools that are 
commonly used in the worksite such as hammers, saws, levels, pullers, 
and clamps. The student is expected to: 

(A) explain and demonstrate the specific applications 
and uses of hand tools; and 

(B) identify the important safety and maintenance re-
quirements for hand tools. 

(5) The student demonstrates how to use power tools that 
are commonly used in the worksite such as drills, grinders, saws, and 
sanders. The student is expect to: 

(A) explain and demonstrate appropriately the specific 
applications and uses of power tools; and 

(B) identify the important safety and maintenance re-
quirements for power tools. 

(6) The student demonstrates how to use the latest tech-
nologies such as computer numeric control (CNC) machinery and 
plasma machinery. The student is expected to: 

(A) identify the important safety issues of the latest 
technologies; and 
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(B) identify the important maintenance issues of the lat-
est technologies. 

(7) The student selects and installs various types of insu-
lation in walls, floors, and attics and becomes familiar with the uses 
and installation practices for vapor barriers and waterproofing materi-
als. The student is expected to: 

(A) demonstrate how to properly remove, replace, and 
install various types of insulation, including batt, rigid, and blown ma-
terials; and 

(B) demonstrate how to use and install various vapor 
barriers and waterproofing materials. 

(8) The student installs various exterior siding materials, 
including wood, metal, vinyl, and cement board siding. The student is 
expected to: 

(A) demonstrate the proper methods to install exterior 
finish materials, including wood, metal, vinyl, and cement board sid-
ing; 

(B) identify various fasteners used to install siding, in-
cluding nails, screws, and adhesives; 

(C) describe the types and applications of stucco and 
masonry veneer finishes; and 

(D) install three types of siding commonly used in the 
local area. 

(9) The student gains knowledge of the types and grades of 
framing materials and the process for installation of metal framing for 
interior walls, exterior nonbearing walls, and partitions. The student is 
expected to: 

(A) identify and use a system to install a frame wall or 
partition; 

(B) identify the fastening methods used for frame sys-
tems; and 

(C) identify methods used to secure steel frame systems 
to supporting structures. 

(10) The student knows various types of gypsum drywall 
and their uses and the fastening devices and methods used to install 
them. The student is expected to: 

(A) identify the different types of drywall and their 
uses; 

(B) select the type and thickness of drywall required for 
specific installations; 

(C) explain the fastener schedules for different types of 
drywall installations; 

(D) perform single-layer and multi-layer drywall instal-
lations using different types of fastening systems, including nails, dry-
wall screws, and adhesives; 

(E) install gypsum drywall on steel studs; and 

(F) estimate material quantities for a drywall installa-
tion. 

(11) The student knows the materials, tools, and methods 
used to finish and patch gypsum drywall. The student is expected to: 

(A) describe the differences among the six levels of fin-
ish established by industry standards and distinguish a finish level by 
observation; 

(B) identify the hand tools used in drywall finishing and 
demonstrate the ability to use these tools; 

(C) identify the automatic tools used in drywall finish-
ing; 

(D) identify the materials used in drywall finishing and 
describe the purpose and use of each type of material, including com-
pounds, joint reinforcing tapes, trim materials, and textures and coat-
ings; 

(E) finish drywall using hand tools; 

(F) recognize various types of problems that occur in 
drywall finishes; 

(G) identify the causes and correct method for solving 
each type of problem that occurs in drywall finishes; and 

(H) patch damaged drywall. 

(12) The student installs metal doors and related hardware 
in steel-framed, wood-framed, and masonry walls. The student is ex-
pected to: 

(A) identify various types of door jambs and frames and 
demonstrate the installation procedures for placing selected door jambs 
and frames in different types of interior partitions; 

(B) identify types of interior doors; 

(C) identify different types of interior door hardware 
and demonstrate the installation procedures for selected types; 

(D) list and identify specific items included on a typical 
door schedule; and 

(E) demonstrate the procedures for placing and hanging 
a selected door. 

(13) The student gains knowledge of the materials, layouts, 
and installations of various types of suspended ceilings used in com-
mercial construction as well as ceiling tiles, drywall suspension sys-
tems, and pan-type ceilings. The student is expected to: 

(A) establish a level line; 

(B) explain the common terms related to sound waves 
and acoustical ceiling materials; 

(C) identify the different types of suspended ceilings; 

(D) interpret plans related to ceiling layout for a sus-
pended ceiling; 

(E) sketch the ceiling layout for a suspended ceiling; 
and 

(F) install selected suspended ceilings. 

(14) The student knows the various types of trim used in 
finish work and the proper methods for selecting, cutting, and fastening 
trim. The student is expected to: 

(A) identify the different types of standard moldings 
and describe their uses; 

(B) make square and miter cuts using a miter box or 
power miter saw; 

(C) make coped joint cuts using a coping saw; and 

(D) select and use fasteners to install trim, including 
door trim, window trim, base trim, and ceiling trim. 

(15) The student selects and installs base and wall cabinets 
and countertops. The student is expected to: 
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(A) describe the classes and sizes of typical base and 
wall cabinets; 

(B) identify cabinet components and hardware and de-
scribe their purposes; 

(C) lay out factory-made cabinets, countertops, and 
backsplashes; and 

(D) install plastic laminate on a countertop core. 

(16) The student selects and installs various types of floor 
coverings, including carpet, vinyl tile, ceramic tile, and wood flooring 
systems. The student is expected to: 

(A) describe the methods used to install ceramic tile, 
carpet, and vinyl tile; 

(B) make repairs to ceramic tile, carpet, and vinyl tile; 
and 

(C) use and maintain the tools used for the installation 
and repair of floor systems, including wet saw, trowels, and carpet 
knives. 

§127.97. Building Maintenance Technology II (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Build-
ing Maintenance Technology I. Students shall be awarded two credits 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Building Maintenance Technology II, students will 
continue to gain advanced knowledge and skills needed to enter the 
workforce as a building maintenance technician or supervisor and con-
struction project manager or secure a foundation for a postsecondary 
degree in construction management, architecture, or engineering. Stu-
dents will acquire knowledge and skills in safety, Occupational Safety 
and Health Administration (OSHA) standards, and safety devices in 
electrical circuits; maintenance of electrical and heating, ventilation, 
and air conditioning (HVAC) systems; and concepts of historic preser-
vation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas and messages to others in a clear, con-
cise, and effective manner, including explaining and justifying actions 
convincingly and effectively conveying written information and mes-
sages in a socially acceptable manner that is easily understandable; 

(B) compile data using numbers in various formats to 
solve job-appropriate problems; 

(C) demonstrate an ability to be trustworthy and honest, 
to choose the ethical course of action, and to comply with all applicable 
rules, laws, and regulations; 

(D) demonstrate consistency, punctuality, dependabil-
ity, reliability, and responsibility in reporting for duty and performing 
assigned tasks as directed; and 

(E) evaluate systems and operations; identify causes, 
problems, patterns, or issues; and explore workable solutions or reme-
dies to improve situations. 

(2) The student demonstrates knowledge of basic worksite 
safety regulations and safety guidelines. The student is expected to: 

(A) demonstrate safe working procedures during build-
ing maintenance and repair; 

(B) explain the purpose of the OSHA and how to pro-
mote on-site safety; 

(C) identify electrical hazards and how to avoid or min-
imize them; 

(D) explain obligations of workers, supervisors, and 
managers to ensure a safe work environment; 

(E) discuss the causes, effects, and costs of accidents; 
and 

(F) define safe work procedures regarding personal 
protective equipment, hazardous chemicals, and potential construction 
hazards, including hazardous material exposures, welding, cutting 
hazards, and confined spaces. 

(3) The student knows how to interpret blueprint drawings, 
various symbols, schematics, one-line diagrams, and wiring diagrams. 
The student is expected to: 

(A) explain the basic layout of a blueprint drawing; 

(B) identify the common symbols used on commercial 
construction drawings; and 

(C) read equipment schedules found on blueprint draw-
ings. 

(4) The student knows how to handle fuses and circuit 
breakers. The student is expected to: 

(A) explain the necessity of overcurrent protection de-
vices in electrical circuits; 

(B) define the terms associated with fuses and circuit 
breakers; 

(C) describe the operation of a circuit breaker; 

(D) describe the operation of single-element and time-
delay fuses; 

(E) explain how ground fault circuit interrupters can 
save lives; and 

(F) describe troubleshooting and maintenance tech-
niques for overcurrent devices. 

50 TexReg 1126 February 28, 2025 Texas Register 



(5) The student installs various types of lamps and fixtures. 
The student is expected to: 

(A) recognize the different types of lamps and explain 
the advantages and disadvantages of different types such as incandes-
cent, halogen, fluorescent, and high-intensity discharge; 

(B) select and install lamps into lighting fixtures; and 

(C) install various lighting fixtures such as surface 
mounted, recessed, suspended, and track-mounted. 

(6) The student knows various methods to properly select, 
inspect, use, and maintain common electrical test equipment. The stu-
dent is expected to: 

(A) explain the operation of and describe various test 
equipment such as ammeter, voltmeter, volt-ohm-multimeter, and con-
tinuity tester; 

(B) explain how to read test equipment and convert 
from one scale to another; 

(C) explain the importance of proper meter polarity; 

(D) define frequency and explain the use of a frequency 
meter; and 

(E) explain the differences between digital and analog 
meters. 

(7) The student installs and maintains electrical devices 
and demonstrates wiring techniques common to residential and indus-
trial facilities. The student is expected to: 

(A) describe how to determine electrical service re-
quirements for residential and industrial facilities; 

(B) select the proper wiring methods for various resi-
dential and industrial facilities; 

(C) explain the role of the National Electrical Code; 

(D) compute branch circuit loads and explain their in-
stallation requirements; 

(E) explain the types of equipment grounding conduc-
tors such as ground fault circuit interrupter (GFCI), light fixtures, re-
ceptors, and switches and their purposes; 

(F) distinguish between the sizes of outlet boxes and 
their various wiring methods; 

(G) describe the rules for installing electric space heat-
ing and HVAC systems equipment; and 

(H) describe the installation rules for electrical systems 
around swimming pools, spas, and hot tubs. 

(8) The student is introduced to the basic principles of 
HVAC systems. The student is expected to: 

(A) explain the principles of HVAC systems; 

(B) describe what the Clean Air Act means to the 
HVAC systems industry; and 

(C) identify the types of schedules and drawings used 
in the HVAC systems and refrigeration industries. 

(9) The student installs, selects, prepares, joins, and sup-
ports copper and plastic pipes and fittings. The student is expected to: 

(A) describe the precautions that must be taken when 
installing refrigerant piping; 

(B) select the right tubing for a project; 

(C) cut and bend copper tubing; 

(D) determine the kinds of hangers and supports needed 
for refrigeration piping; 

(E) describe the requirements for pressure-testing an in-
stalled system; 

(F) identify types of plastic pipe and describe their uses; 
and 

(G) cut and join lengths of plastic pipe. 

(10) The student operates, tests, and adjusts conventional 
and electronic thermostats as well as the common electrical, electronic, 
and pneumatic circuits used to control HVAC systems. The student is 
expected to: 

(A) describe how conventional and electronic ther-
mostats operate; 

(B) describe how pneumatic and electronic circuits are 
used to control mechanical systems; 

(C) analyze circuit diagrams for electronic and micro-
processor-based controls; and 

(D) troubleshoot systems using various controls. 

(11) The student knows the concepts of historic preserva-
tion and local and national resources to maintain and renovate historic 
structures and landscapes. The student is expected to: 

(A) research the U.S. Department of Interior's methods 
and guides for historic preservation; 

(B) describe the rules and regulations for historic 
preservation as prescribed by the Texas Historical Commission; and 

(C) describe the historic preservation building codes for 
a local area. 

§127.98. Construction Management I (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisites: Algebra I, Geometry, and Principles of Architecture or Prin-
ciples of Construction. Students shall be awarded two credits for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Construction Management I, students will gain 
knowledge and skills needed to enter the workforce as apprentice 
carpenters or building maintenance supervisors' assistants or to build 
a foundation toward a postsecondary degree in architecture, construc-
tion science, drafting, or engineering. Construction Management I 
includes the knowledge of design techniques and tools related to the 
management of architectural and engineering projects. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
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and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify employment opportunities, including en-
trepreneurship and career preparation requirements, in the field of con-
struction management; 

(B) demonstrate an understanding of group participa-
tion and leadership related to career preparation; 

(C) identify employers' expectations, including appro-
priate work habits; 

(D) apply the competencies related to resource technol-
ogy in appropriate settings; and 

(E) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace, as specified by appropriate 
governmental regulations. 

(2) The student applies academic skills to the requirements 
of construction management. The student is expected to: 

(A) demonstrate effective verbal and written commu-
nication skills with individuals from varied cultures, including fellow 
workers, managers, and customers; 

(B) complete work orders and related paperwork; 

(C) estimate jobs, schedules, and industry standards re-
lated to legal restrictions; 

(D) read and interpret appropriate architectural sym-
bols, schematics, blueprints, work drawings, manuals, and bulletins; 
and 

(E) apply descriptive geometry related to auxiliary 
views, revolutions, intersections, and piping drawings. 

(3) The student gains knowledge about building materials 
used in the construction industry, including lumber, sheet materials, en-
gineered wood products, structural concrete, structural steel, fasteners, 
and adhesives used in construction settings. The student is expected to: 

(A) identify various types of construction materials and 
methods; 

(B) describe the uses of various types of hardwoods and 
softwoods; 

(C) identify the grades and markings of wood building 
materials; 

(D) describe the proper method of storing and handling 
building materials; 

(E) describe the uses of various types of engineered 
lumber; 

(F) calculate quantities of lumber and wood products 
using industry-standard methods; and 

(G) describe the fasteners, anchors, and adhesives used 
in construction work. 

(4) The student describes how a systems model can be used 
to describe construction activities, including mechanical, fluid, electri-
cal, and thermal systems. The student is expected to: 

(A) apply the universal systems model to construction 
activities; 

(B) identify the inputs, processes, outputs, and feed-
back associated with construction systems; 

(C) describe the subsystems used in construction; and 

(D) describe how technological systems interact to 
achieve common goals. 

(5) The student selects and uses the proper construction 
technology to meet practical objectives. The student is expected to: 

(A) distinguish between architectural and civil con-
struction systems; 

(B) apply construction technology to individual or com-
munity problems; 

(C) describe the factors that affect the purchase and use 
of constructed items; and 

(D) identify and describe the roles of construction. 

(6) The student designs an item for construction using ap-
propriate design processes and techniques. The student is expected to: 

(A) describe the design processes and techniques used 
in construction; 

(B) develop or improve a building or structure that 
meets specified needs; and 

(C) identify areas where quality, reliability, and safety 
can be designed into a building or structure. 

(7) The student investigates emerging and innovative con-
struction technologies. The student is expected to: 

(A) report on emerging and innovative construction 
technologies; and 

(B) conduct research and experimentation in construc-
tion technology. 

(8) The student describes quality and how it is measured in 
construction. The student is expected to: 

(A) describe different quality control applications in 
construction; and 

(B) apply continuous quality improvement techniques 
to the construction of a building or structure. 

(9) The student builds buildings or structures using the ap-
propriate tools, equipment, machines, materials, and technical pro-
cesses. The student is expected to: 

(A) describe the chemical, mechanical, and physical 
properties of construction materials; 

(B) describe the processes used in construction; and 

(C) construct buildings or structures using a variety of 
tools, equipment, and machines. 

(10) The student works safely with construction tools, 
equipment, machines, and materials. The student is expected to: 

(A) master relevant safety tests; 
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(B) follow safety manuals, instructions, and require-
ments; 

(C) identify and classify hazardous materials and 
wastes; and 

(D) dispose of hazardous materials and wastes appro-
priately. 

(11) The student describes the importance of maintenance 
in construction. The student is expected to: 

(A) maintain tools and materials correctly; 

(B) perform manufacturers' maintenance procedures on 
selected tools, equipment, and machines; and 

(C) describe the results of negligent or improper main-
tenance. 

(12) The student manages a construction project. The stu-
dent is expected to: 

(A) develop a plan for completing a construction 
project; and 

(B) participate in the organization and operation of a 
real or simulated construction project using project management pro-
cesses, including initiating, planning, executing, monitoring and con-
trolling, and closing a project. 

(13) The student applies the appropriate codes, laws, stan-
dards, or regulations related to construction technology. The student is 
expected to: 

(A) explain the importance of codes, laws, standards, or 
regulations related to construction technology; 

(B) identify areas where codes, laws, standards, or reg-
ulations related to construction technology may be required; and 

(C) comply with appropriate codes, laws, standards, or 
regulations. 

(14) The student describes the intended and unintended ef-
fects of technological solutions. The student is expected to: 

(A) apply an assessment strategy to determine the risks 
and benefits of technological developments in construction; 

(B) describe how technology has affected individuals, 
societies, cultures, economies, and environments; 

(C) discuss the international effects of construction 
technology; and 

(D) describe the issues related to regional and commu-
nity planning. 

(15) The student identifies the factors that influence the 
evolution of construction technology. The student is expected to: 

(A) describe how changes in construction technology 
affect business and industry; and 

(B) describe how the evolution of construction technol-
ogy has been influenced by past events. 

(16) The student solves problems, thinks critically, and 
makes decisions related to construction technology. The student is 
expected to: 

(A) develop or improve a building or structure by fol-
lowing a problem-solving strategy; and 

(B) apply critical-thinking strategies to analyze and 
evaluate proposed technological solutions. 

(17) The student identifies the factors that influence the 
cost of goods and services in construction projects. The student is 
expected to: 

(A) develop a budget for a construction project; and 

(B) determine the most effective strategies to minimize 
costs. 

(18) The student knows the concepts and skills that form 
the technical knowledge of building carpentry. The student is expected 
to: 

(A) identify the uses of carpentry hardware and fasten-
ers; and 

(B) demonstrate knowledge of fire ratings of construc-
tion materials. 

(19) The student knows the function and application of the 
tools, equipment, technologies, and materials used in construction car-
pentry. The student is expected to: 

(A) use hand tools, power tools, and equipment com-
monly employed in carpentry in a safe manner; 

(B) handle and dispose of environmentally hazardous 
materials used in carpentry in the proper manner; 

(C) use the different types of scaffolding employed in 
building carpentry in a safe manner; and 

(D) demonstrate knowledge of new and emerging tech-
nologies that may affect construction carpentry. 

(20) The student applies the concepts and skills of the con-
struction industry to simulated or actual work situations. The student 
is expected to: 

(A) square, measure, and cut materials to specified di-
mensions; 

(B) handle different types of loads; 

(C) use framing techniques for walls, floors, ceilings, 
rafters, structural timbers, stairs, trusses, and fireproof metal-studs; 

(D) demonstrate the proper principles of drywall appli-
cation; and 

(E) install doors, windows, interior and exterior wall 
covering, and trim. 

(21) The student knows the proper and safe use of hand and 
power tools. The student is expected to: 

(A) identify the hand tools commonly used by carpen-
ters and describe their uses; 

(B) use hand tools safely; 

(C) state the general safety rules for operating all power 
tools, regardless of type; 

(D) identify the portable power tools commonly used 
by carpenters and describe their uses; and 

(E) use portable power tools safely. 

(22) The student learns how to interpret architectural and 
engineering working drawings and specifications. The student will be-
come familiar with the symbols and nomenclature specific to the con-
struction industry. The student is expected to: 
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(A) describe the types of drawings usually included in 
a set of plans; 

(B) identify the different types of lines used on con-
struction drawings; 

(C) identify selected architectural symbols commonly 
used to represent materials on plans; 

(D) identify selected electrical, mechanical, and plumb-
ing symbols commonly used on plans; 

(E) identify selected abbreviations commonly used on 
plans; 

(F) read and interpret plans, elevations, schedules, sec-
tions, and details contained in basic construction drawings; 

(G) state the purpose of written specifications; and 

(H) demonstrate or describe how to perform a quantity 
takeoff for materials. 

(23) The student gains knowledge about the basics of wood 
framing, including layout and construction of wood-framed floor sys-
tems using common and engineered lumber. The student is expected 
to: 

(A) identify the different types of framing systems; 

(B) interpret drawings with specifications to determine 
floor system requirements; 

(C) identify framing and support members as it refers 
to flooring; 

(D) name the methods used to fasten sills to the foun-
dation; 

(E) given specific floor load and span data, select the 
proper girder and beam size from a list of available girders and beams; 

(F) list and recognize different types of bridging; 

(G) list and recognize different types of flooring mate-
rials; 

(H) explain the purposes of subflooring and underlay-
ment; 

(I) select the appropriate fasteners to be used in various 
floor-framing systems; 

(J) estimate the amount of material needed to frame a 
floor assembly; and 

(K) demonstrate the ability to lay out and construct a 
floor assembly, including installing bridging; installing joists for a can-
tilever-floor; installing a subfloor using butt-joint plywood or oriented 
strand board panels; and installing a single floor system using tongue-
and-groove plywood or oriented strand board panels. 

(24) The student understands how to lay out and frame 
walls and ceilings, rough-in door and window openings, construct cor-
ners and partition tee-bracing walls and ceilings, and apply sheathing. 
The student is expected to: 

(A) identify the components of a wall and ceiling lay-
out; 

(B) describe the procedure for laying out a wood frame 
wall, including plates, corner posts, door and window openings, parti-
tion Ts, bracing, and fire stops; 

(C) describe the correct procedure for assembling and 
erecting an exterior wall; 

(D) identify the common materials and methods for in-
stalling sheathing on walls; 

(E) describe or demonstrate how to lay out, assemble, 
erect, and brace exterior walls for a frame building; 

(F) describe wall-framing techniques used in masonry 
construction; 

(G) explain the use of metal studs in wall framing; 

(H) explain how to cut and install ceiling joists on a 
wood frame building; and 

(I) estimate the materials required for frame walls and 
ceilings. 

(25) The student investigates various types of framed roofs. 
The student is expected to: 

(A) demonstrate an understanding of the terms associ-
ated with roof framing; 

(B) identify the roof-framing members used in gable 
and hip roofs; 

(C) identify the methods used to calculate the length of 
a rafter; 

(D) identify the various types of trusses used in roof 
framing; 

(E) use a framing square, speed square, and calculator 
in laying out a roof; 

(F) identify various types of sheathing used in roof con-
struction; 

(G) frame or describe how to frame a gable roof with 
vent openings; 

(H) erect, or describe how to erect, a gable roof using 
trusses; 

(I) frame, or describe how to frame, a roof opening; and 

(J) estimate the materials used for framing and sheath-
ing a roof. 

(26) The student describes various types of windows, sky-
lights, and exterior doors. The student is expected to: 

(A) identify various types of fixed, sliding, and swing-
ing windows; 

(B) identify the parts of a window installation; 

(C) state the requirements for proper window installa-
tion; 

(D) explain how to install a pre-hung window; 

(E) identify the common types of exterior doors and ex-
plain how they are constructed; 

(F) identify the parts of a door installation; 

(G) identify types of thresholds used with exterior 
doors; 

(H) install, or explain the procedure to install, a pre-
hung exterior door; 

(I) identify the various types of locksets used on exte-
rior doors and explain how the locksets are installed; 

(J) install a lockset; and 
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(K) identify and explain the use and installation of vari-
ous other door and window hardware, including security hinges, keep-
ers, deadbolts, and peep holes. 

(27) The student describes various types of stairs and the 
common building code requirements related to stairs. The student is 
expected to: 

(A) identify the various types of stairs; 

(B) identify the various parts of stairs; 

(C) identify the materials used in the construction of 
stairs; 

(D) interpret construction drawings of stairs; and 

(E) calculate the total rise, number and size of risers, 
and the number and size of treads required for a given stairway. 

(28) The student describes basic product marketing pro-
cesses and techniques used in construction. The student is expected 
to prepare a marketing plan for an idea, product, or service. 

(29) The student investigates career opportunities, require-
ments, and expectations in construction technology. The student is ex-
pected to: 

(A) describe an area of interest in construction and in-
vestigate its entry-level requirements and advancement opportunity re-
quirements and its growth potential; and 

(B) identify the careers available in construction tech-
nology. 

(30) The student describes the importance of teamwork, 
leadership, integrity, honesty, work habits, and organizational skills. 
The student is expected to: 

(A) describe how teams function; 

(B) describe the use of teamwork to solve problems; 

(C) distinguish between the roles of team leaders and 
team members; 

(D) identify characteristics of good leaders; 

(E) identify employers' expectations and appropriate 
work habits; 

(F) define discrimination, harassment, and inequality; 
and 

(G) describe the use of time-management techniques to 
develop and maintain work schedules and meet deadlines. 

§127.99. Construction Management II (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Con-
struction Management I. Students shall be awarded two credits for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Construction Management II, students will gain 
knowledge and skills needed to enter the workforce as apprentice 
carpenters or building maintenance supervisors' assistants or to build 
a foundation toward a postsecondary degree in architecture, construc-
tion science, drafting, or engineering. Construction Management II 
includes knowledge of the design, techniques, and tools related to the 
management of architectural and engineering projects. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply construction technology to individual or local 
problems; 

(B) identify the appropriate resources needed to solve 
problems; and 

(C) describe the factors that affect the purchase and use 
of buildings. 

(2) The student designs or modifies a structure using des-
ignated design processes and techniques. The student is expected to: 

(A) develop or improve a building design that meets a 
specified need; and 

(B) develop and communicate ideas using specified de-
sign processes. 

(3) The student investigates emerging construction tech-
nologies. The student is expected to: 

(A) report on emerging construction technologies; and 

(B) conduct research in construction technology to de-
termine its effectiveness. 

(4) The student describes quality and how it is measured in 
construction. The student is expected to: 

(A) construct items that meet a specified level of qual-
ity; 

(B) recommend how the quality of a building can be 
improved; and 

(C) explain the factors that affect the quality of build-
ings. 

(5) The student constructs buildings or scaled models using 
the appropriate tools, equipment, machines, materials, and technical 
processes. The student is expected to: 

(A) describe the chemical, mechanical, and physical 
properties and standard units of measure of architectural construction 
materials such as concrete, masonry, and metals; 

(B) describe the processes used in construction; and 
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(C) construct a building or a model of a building using 
a variety of tools, equipment, and machines. 

(6) The student works safely with construction technology. 
The student is expected to: 

(A) master relevant safety tests; 

(B) follow safety manuals, instructions, and require-
ments; 

(C) identify and classify hazardous materials and 
wastes correctly; 

(D) dispose of hazardous materials and waste appropri-
ately; and 

(E) recommend improvements in safety procedures. 

(7) The student performs basic maintenance on selected 
construction equipment and machines. The student is expected to: 

(A) maintain tools and materials correctly; 

(B) perform manufacturers' maintenance procedures on 
selected tools, equipment, and machines; and 

(C) develop a maintenance plan for selected machines 
and equipment. 

(8) The student manages construction technology projects. 
The student is expected to: 

(A) initiate a construction technology project; 

(B) plan a construction technology project, including 
developing a project schedule and describing use of resources needed; 

(C) execute a construction technology project; 

(D) monitor and control a construction technology 
project; and 

(E) close a construction technology project. 

(9) The student follows the appropriate codes, laws, stan-
dards, or regulations related to architectural construction technology. 
The student is expected to: 

(A) identify areas where codes, laws, standards, or reg-
ulations may be required; 

(B) locate the appropriate codes, laws, standards, or 
regulations; and 

(C) comply with the appropriate codes, laws, standards, 
or regulations. 

(10) The student solves problems, thinks critically, and 
makes decisions related to architectural construction. The student is 
expected to: 

(A) develop or improve a building or structure by fol-
lowing a problem-solving strategy; 

(B) apply critical-thinking strategies to the analysis and 
evaluation of proposed technological solutions; and 

(C) apply decision-making techniques to the selection 
of technological solutions. 

(11) The student determines the cost of constructing a 
building. The student is expected to: 

(A) develop a budget for a construction project; and 

(B) determine the most effective strategies to minimize 
costs. 

(12) The student applies communication, mathematical, 
and scientific knowledge and skills to construction activities. The 
student is expected to: 

(A) write technical reports; 

(B) make technical presentations to groups of individ-
uals; 

(C) use mathematical concepts in construction technol-
ogy; and 

(D) apply scientific principles used in construction 
technology. 

(13) The student describes the importance of teamwork, 
leadership, integrity, honesty, work habits, and organizational skills. 
The student is expected to: 

(A) describe how teams function; 

(B) use teamwork to solve problems; 

(C) distinguish between the roles of team leaders and 
team members; 

(D) identify characteristics of good leaders; 

(E) identify employers' expectations for appropriate 
work habits; 

(F) define discrimination, harassment, and inequality; 

(G) use time-management techniques to develop work 
schedules, maintain work schedules, and meet work schedule dead-
lines; and 

(H) complete work according to established criteria. 

(14) The student gains knowledge about the ingredients of 
concrete, various types of concrete, and methods to mix concrete. The 
student is expected to: 

(A) identify the properties of cement; 

(B) describe the composition of concrete; 

(C) perform volume estimates for concrete quantity re-
quirements; 

(D) describe types of concrete reinforcement materials; 

(E) describe various types of footings and explain their 
uses; 

(F) identify the parts of various types of forms; 

(G) explain the safety procedures associated with the 
construction of concrete forms; and 

(H) explain how to erect, plumb, and brace a simple 
concrete form with reinforcement. 

(15) The student uses a systems approach to investigate 
mechanical, fluid, electrical, and thermal systems. The student is ex-
pected to: 

(A) apply the universal systems model to technological 
activities; and 

(B) identify the inputs, processes, outputs, and feed-
back associated with each of the systems. 

(16) The student works safely with mechanical, fluid, elec-
trical, and thermal technology. The student is expected to: 

(A) master relevant safety tests; 
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(B) follow safety manuals, instructions, and require-
ments; 

(C) identify and classify hazardous materials and 
wastes; and 

(D) dispose of hazardous materials and wastes appro-
priately. 

(17) The student solves problems, thinks critically, and 
makes decisions related to construction. The student is expected to: 

(A) apply problem-solving strategies; 

(B) apply critical-thinking strategies; 

(C) apply decision-making techniques to the selection 
of technological solutions; and 

(D) evaluate the impact of technology on scientific 
thought, society, and the environment. 

(18) The student applies communication, science, and 
mathematics knowledge and skills to construction activities. The 
student is expected to: 

(A) prepare technical reports and presentations; 

(B) solve algebraic equations; 

(C) solve problems in U.S. standard and metric units; 
and 

(D) perform unit conversions. 

(19) The student knows the laws governing motion. The 
student is expected to: 

(A) analyze examples of uniform and accelerated mo-
tion, including linear, projectile, and circular motion; 

(B) evaluate the effects of forces on the motion of ob-
jects; 

(C) develop a free-body diagram for force analysis; and 

(D) analyze motion relative to different frames of refer-
ence. 

(20) The student knows the concept of momentum. The 
student is expected to: 

(A) identify linear and angular momentum; and 

(B) relate the conservation of momentum to linear and 
angular motion. 

(21) The student knows the concept of waves and vibra-
tions. The student is expected to: 

(A) evaluate characteristics of wave motion; and 

(B) demonstrate how waves transmit energy. 

(22) The student knows the concept of energy conversion. 
The student is expected to: 

(A) evaluate the purpose of energy converters; 

(B) identify converters that change one form of energy 
to another; and 

(C) evaluate the efficiency of converting energy from 
one form to another. 

(23) The student knows the concept of energy transduction. 
The student is expected to: 

(A) identify the function of a transducer; 

(B) distinguish between an energy converter and a 
transducer; and 

(C) identify transducers that change energy signals 
from one form to another. 

(24) The student knows the concept of radiant energy. The 
student is expected to: 

(A) describe radiation; 

(B) compare fission and fusion in terms of end products, 
energy, advantages, and availability; and 

(C) compare and contrast different types of radioactive 
decay. 

(25) The student knows the concept of light and optics. The 
student is expected to: 

(A) identify characteristics of optical devices; 

(B) analyze the characteristics of light, including reflec-
tion, refraction, and interference; and 

(C) interpret the effects of wave characteristics in daily 
applications such as lasers and optics in industrial and medical tech-
nology. 

(26) The student knows the concept of time constants. The 
student is expected to: 

(A) define a time constant; and 

(B) distinguish between a linear and non-linear increase 
and decrease of a variable with time. 

(27) The student describes basic product marketing pro-
cesses and techniques used in construction. The student is expected 
to: 

(A) prepare a marketing plan for an idea, product, or 
service; and 

(B) discuss the effect of customer satisfaction on the 
image of a product or company. 

(28) The student investigates career opportunities, require-
ments, and expectations in construction technology. The student is ex-
pected to: 

(A) identify an area of interest in construction and in-
vestigate its entry-level and advancement requirements and its growth 
potential; and 

(B) describe the careers available in construction. 

(29) The student describes the importance of teamwork, 
leadership, integrity, honesty, work habits, and organizational skills. 
The student is expected to: 

(A) describe how teams function; 

(B) use teamwork to solve problems; 

(C) distinguish between the roles of team leaders and 
team members; 

(D) identify characteristics of good leaders; 

(E) identify employers' expectations and appropriate 
work habits; 

(F) define discrimination, harassment, and inequality; 

(G) use time-management techniques to develop and 
maintain work schedules and meet deadlines; and 
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(H) complete work according to established criteria. 

§127.100. Construction Technology I (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Construction or Principles of Architecture. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Construction Technology I, students will gain knowl-
edge and skills needed to enter the workforce as carpenters or building 
maintenance supervisors or to prepare for a postsecondary degree in 
construction management, architecture, or engineering. Students will 
acquire knowledge and skills in safety, tool usage, building materials, 
codes, and framing. For safety and liability considerations, limiting 
course enrollment to 15 students is recommended. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the role of an employee in the construction 
industry; 

(B) apply critical-thinking skills; 

(C) demonstrate the ability to solve problems using crit-
ical-thinking skills; 

(D) demonstrate knowledge of basic computer systems; 

(E) explain common uses for computers in the construc-
tion industry; 

(F) define effective relationship skills; and 

(G) recognize workplace issues such as sexual harass-
ment, stress, and substance abuse. 

(2) The student understands that safe working standards are 
imperative in the classroom and in the field. The student is expected 
to: 

(A) explain the idea of a safety culture; 

(B) explain the importance of a safety culture in the 
construction crafts; 

(C) explain the role of Occupational Safety and Health 
Administration (OSHA) in job-site safety; 

(D) explain fall protection, ladder safety, stair safety, 
and scaffold safety procedures; 

(E) explain the importance of hazard communication 
(HazCom); 

(F) explain the importance of Safety Data Sheets 
(SDS); 

(G) explain OSHA's General Duty Clause; 

(H) explain OSHA 1926 CFR Subpart C; 

(I) identify causes of accidents; 

(J) identify impacts of accident costs; 

(K) identify struck-by hazards; 

(L) identify caught-in-between hazards; 

(M) identify other construction hazards on the jobsite, 
including hazardous material exposures, environmental elements, 
welding and cutting hazards, confined spaces, and fires; 

(N) define safe work procedures around electrical haz-
ards; 

(O) define hazard recognition; 

(P) define risk assessment techniques; and 

(Q) demonstrate the use and care of appropriate per-
sonal protective equipment, including safety goggles and glasses, hard 
hats, gloves, safety harnesses, and safety shoes. 

(3) The student identifies various opportunities in the field 
of carpentry and the characteristics a carpenter should possess. The 
student is expected to: 

(A) identify job opportunities and their accompanying 
job duties such as carpentry, building maintenance supervisor, archi-
tect, and engineer; and 

(B) research careers along with the education, job skills, 
and experience required to achieve them. 

(4) The student gains knowledge about building materials 
used in the construction industry. The student is expected to: 

(A) identify various types of building materials and 
their uses; 

(B) state the uses of various types of hardwoods and 
softwoods; 

(C) identify the different grades and markings of wood 
building materials; 

(D) describe the proper method of storing and handling 
building materials; 

(E) state the uses of various types of engineered lumber; 

(F) calculate the quantities of lumber and wood prod-
ucts using industry-standard methods; and 

(G) describe the fasteners, anchors, and adhesives used 
in construction work and explain their uses. 

(5) The student applies the proper and safe use of hand and 
power tools associated with carpentry. The student is expected to: 

(A) identify the hand tools commonly used by carpen-
ters and describe their uses; 
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(B) use hand tools in a safe and appropriate manner; 

(C) state the general safety rules for operating all power 
tools, regardless of type; 

(D) identify the portable power tools commonly used 
by carpenters and describe their uses; and 

(E) use portable power tools in a safe and appropriate 
manner. 

(6) The student interprets architectural and engineering 
working drawings and specifications. The student is expected to: 

(A) describe the types of drawings usually included in 
a set of plans and list the information found on each type; 

(B) identify the different types of lines used on con-
struction drawings; 

(C) identify selected architectural symbols commonly 
used to represent materials on plans; 

(D) identify selected electrical, mechanical, and plumb-
ing symbols commonly used on plans; 

(E) identify selected abbreviations commonly used on 
plans; 

(F) read and interpret plans, elevations, schedules, sec-
tions, and details contained in basic construction drawings; 

(G) state the purpose of written specifications; 

(H) identify and describe the parts of a specification; 
and 

(I) demonstrate or describe how to perform a quantity 
takeoff for materials. 

(7) The student gains knowledge of wood framing and the 
layout and construction of wood-framed floor systems using common 
and engineered lumber. The student is expected to: 

(A) identify the different types of framing systems; 

(B) read and interpret drawings and specifications to de-
termine floor system requirements; 

(C) identify floor and sill framing and support mem-
bers; 

(D) name the methods used to fasten sills to the foun-
dation; 

(E) select the proper girder or beam size from a list of 
available girders or beams given specific floor load and span data; 

(F) list and recognize different types of bridging; 

(G) list and recognize different types of flooring mate-
rials; 

(H) explain the purposes of subflooring and underlay-
ment; 

(I) select the appropriate fasteners to be used in various 
floor framing systems; 

(J) estimate the amount of material needed to frame a 
floor assembly; 

(K) lay out and construct a floor assembly; 

(L) install bridging; 

(M) install joists for a cantilever-floor; 

(N) install a subfloor using butt-joint plywood or ori-
ented strand board panels; and 

(O) install a single floor system using tongue-and-
groove (T&G) plywood or oriented strand board (OSB) panels. 

(8) The student knows how to lay out and frame walls and 
ceilings, rough-in door and window openings, construct corners and 
partition Ts, brace walls and ceilings, and apply sheathing. The student 
is expected to: 

(A) identify the components of a wall and ceiling lay-
out; 

(B) describe the procedure for laying out a wood frame 
wall, including the installation of plates, corner posts, door and window 
openings, partition Ts, bracings, and firestops; 

(C) describe the correct procedure for assembling and 
erecting an exterior wall; 

(D) identify the common materials and methods used 
for installing sheathing on walls; 

(E) lay out, assemble, erect, and brace exterior walls for 
a frame building; 

(F) describe wall framing techniques used in masonry 
construction; 

(G) explain the use of metal studs in wall framing; 

(H) cut and install ceiling joists on a wood frame build-
ing; and 

(I) estimate the materials required for frame walls and 
ceilings. 

(9) The student gains knowledge of various types of framed 
roofs and how to frame these roofs using both stick-build and truss-
build systems. The student is expected to: 

(A) demonstrate an understanding of the terms associ-
ated with roof framing; 

(B) identify the roof framing members used in gable 
and hip roofs; 

(C) identify the methods used to calculate the length of 
a rafter; 

(D) identify the various types of trusses used in roof 
framing; 

(E) use a framing square, speed square, and calculator 
in laying out a roof; 

(F) identify various types of sheathing used in roof con-
struction; 

(G) frame a gable roof with vent openings; 

(H) erect a gable roof using trusses; 

(I) frame a roof opening; and 

(J) estimate the materials used for framing and sheath-
ing a roof. 

(10) The student knows the ingredients of concrete, vari-
ous types of concrete, and methods to mix concrete. The student is 
expected to: 

(A) identify the properties of cement; 

(B) describe the composition of concrete; 
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(C) perform volume estimates for concrete; 

(D) identify types of concrete reinforcement materials 
and describe their uses; 

(E) identify various types of footings and explain their 
uses; 

(F) identify the parts of various types of concrete forms; 

(G) explain the safety procedures associated with the 
construction and use of concrete forms; and 

(H) erect, plumb, and brace a simple concrete form with 
reinforcement. 

(11) The student gains knowledge of various types of win-
dows, skylights, and exterior doors. The student is expected to: 

(A) identify various types of fixed, sliding, and swing-
ing windows; 

(B) identify the parts of a window installation; 

(C) state the requirements for proper window installa-
tion; 

(D) install a pre-hung window; 

(E) identify the common types of exterior doors and ex-
plain how they are constructed; 

(F) identify the parts of a door installation; 

(G) identify types of thresholds used with exterior 
doors; 

(H) install a pre-hung exterior door; 

(I) identify the various types of locksets used on exte-
rior doors and explain how the locksets are installed; 

(J) install a lockset; and 

(K) identify and explain the use and installation of var-
ious door and window hardware, including security hinges, keepers, 
deadbolts, and peep holes. 

(12) The student is introduced to various types of stairs and 
the common building code requirements related to stairs. The student 
is expected to: 

(A) identify the various types of stairs; 

(B) identify the various parts of stairs; 

(C) identify the materials used in the construction of 
stairs; 

(D) interpret construction drawings of stairs; 

(E) calculate the total rise, number and size of risers, 
and the number and size of treads required for a given stairway; 

(F) lay out and cut stringers, risers, and treads; and 

(G) build a small stair unit with a temporary handrail. 

§127.101. Construction Technology II (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Con-
struction Technology I. Students shall be awarded two credits for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Construction Technology II, students will gain ad-
vanced knowledge and skills needed to enter the workforce as carpen-
ters, building maintenance technicians, or supervisors or to prepare for 
a postsecondary degree in construction management, architecture, or 
engineering. Students will build on the knowledge base from Construc-
tion Technology I and are introduced to exterior and interior finish out 
skills. For safety and liability considerations, limiting course enroll-
ment to 15 students is recommended. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the role of an employee in the construction 
industry; 

(B) demonstrate critical-thinking skills; 

(C) demonstrate the ability to solve problems using crit-
ical-thinking skills; 

(D) demonstrate knowledge of basic computer systems; 

(E) explain common uses for computers in the construc-
tion industry; 

(F) define effective relationship skills; and 

(G) recognize workplace issues such as sexual harass-
ment, stress, and substance abuse. 

(2) The student is provided with the knowledge to interpret 
various types of working drawings as they pertain to commercial con-
struction. The student is expected to: 

(A) recognize the difference between commercial and 
residential construction drawings; 

(B) identify the basic keys, abbreviations, and other ref-
erences contained in a set of commercial drawings; 

(C) accurately read a set of commercial drawings; 

(D) identify and document specific items from a door 
and window schedule; 

(E) explain basic construction details and concepts em-
ployed in commercial construction; and 

(F) calculate the floor area of each room in a floor plan. 
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(3) The student selects and installs common roofing mate-
rials for residential and light commercial projects. The student is ex-
pected to: 

(A) identify the materials and methods used in roofing; 

(B) explain the safety requirements for roof jobs; 

(C) install fiberglass shingles on gable and hip roofs; 

(D) close up a valley using fiberglass shingles; 

(E) explain how to make various roof projections wa-
tertight when using fiberglass shingles; 

(F) complete the proper cuts and install the main and 
hip ridge caps using fiberglass shingles; 

(G) lay out, cut, and install a cricket or saddle; 

(H) install wood shingles and shakes on roofs; 

(I) describe how to close up a valley using wood shin-
gles and shakes; 

(J) complete the cuts and install the main and hip ridge 
caps using wood shakes or shingles; and 

(K) demonstrate the techniques for installing other se-
lected types of roofing materials. 

(4) The student selects and installs various types of insula-
tion in walls, floors, and attics. The student is expected to: 

(A) describe the requirements for insulation; 

(B) describe the characteristics of various types of in-
sulation material; 

(C) calculate the required amounts of insulation for a 
structure; 

(D) install selected insulation materials; 

(E) describe the requirements for moisture control and 
ventilation; 

(F) install selected vapor barriers; 

(G) describe various methods of waterproofing; 

(H) describe air infiltration control requirements; and 

(I) install selected building wraps. 

(5) The student learns the processes to install various exte-
rior siding materials. The student is expected to: 

(A) describe the purpose of wall insulation and flashing; 

(B) install selected common cornices; 

(C) demonstrate lap and panel siding estimating meth-
ods; 

(D) describe the types and applications of common 
wood siding; 

(E) describe fiber-cement siding and its uses; 

(F) describe the types and styles of vinyl and metal sid-
ing; 

(G) describe the types and applications of stucco and 
masonry veneer finishes; and 

(H) install three types of siding commonly used in the 
local area. 

(6) The student knows the types and grades of steel framing 
materials and the process for installing metal framing for interior walls, 
exterior nonbearing walls, and partitions. The student is expected to: 

(A) identify the components of a steel framing system; 

(B) identify and select the tools and fasteners used in a 
steel framing system; 

(C) identify applications for steel framing systems; 

(D) demonstrate the ability to build back-to-back, box, 
and L-headers; 

(E) layout and install a steel stud structural wall with 
openings to include bracing and blocking; and 

(F) layout and install a steel-stud, non-structural wall 
with openings to include bracing and blocking. 

(7) The student knows various types of gypsum drywall 
and their uses and the fastening devices and methods used to install 
them. The student is expect to: 

(A) identify the different types of drywall and their 
uses; 

(B) select the type and thickness of drywall required for 
specific installations; 

(C) select fasteners for drywall installations; 

(D) explain the fastener schedules for different types of 
drywall installations; 

(E) perform single-layer and multi-layer drywall instal-
lations using different types of fastening systems, including nails, dry-
wall screws, and adhesives; 

(F) install gypsum drywall on steel studs; 

(G) explain how soundproofing is achieved in drywall 
installations; and 

(H) estimate material quantities for a drywall installa-
tion. 

(8) The student knows the materials, tools, and methods 
used to finish and patch gypsum drywall. The student is expected to: 

(A) state the differences between the six levels of finish 
established by industry standards and distinguish between finish levels 
by observation; 

(B) identify the hand tools used in drywall finishing and 
demonstrate the ability to use these tools; 

(C) identify the automatic tools used in drywall finish-
ing; 

(D) identify the materials used in drywall finishing and 
state the purpose and use of each type of material, including com-
pounds, joint reinforcing tapes, trim materials, textures, and coatings; 

(E) finish drywall using hand tools; 

(F) recognize various types of problems that occur in 
drywall finishes and identify their causes; 

(G) identify the correct methods for solving each type 
of problem that occurs in drywall finishes; and 

(H) patch damaged drywall. 

(9) The student installs metal doors and related hardware 
in steel-framed, wood-framed, and masonry walls. The student is ex-
pected to: 
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(A) identify various types of door jambs and frames; 

(B) demonstrate the installation procedures for placing 
door jambs and frames in different types of interior partitions; 

(C) identify different types of interior doors; 

(D) identify different types of interior door hardware 
and demonstrate the installation procedures for them; 

(E) list and identify items included on a typical door 
schedule; and 

(F) demonstrate the procedure for placing and hanging 
a door. 

(10) The student gains knowledge of the materials, layout, 
and installation of various types of suspended ceilings used in commer-
cial construction as well as ceiling tiles, drywall suspension systems, 
and pan-type ceilings. The student is expected to: 

(A) establish a level line; 

(B) explain the common terms related to sound waves 
and acoustical ceiling materials; 

(C) identify the different types of suspended ceilings; 

(D) interpret plans related to ceiling layout; 

(E) sketch the ceiling layout for a basic suspended ceil-
ing; and 

(F) install selected suspended ceilings. 

(11) The student knows the types of trim used in finish 
work. The student is expected to: 

(A) identify the different types of standard moldings 
and describe their uses; 

(B) make square and miter cuts using a miter box or 
power miter saw; 

(C) make coped joint cuts using a coping saw; 

(D) select and use fasteners to install trim, including 
door trim, window trim, base trim, and ceiling trim; and 

(E) estimate the quantities of different trim materials re-
quired for selected rooms. 

(12) The student selects and installs base and wall cabinets 
and countertops. The student is expected to: 

(A) state the classes and sizes of typical base and wall 
kitchen cabinets; 

(B) identify cabinet components and hardware and de-
scribe their purposes; 

(C) lay out factory-made cabinets, countertops, and 
backsplashes; 

(D) explain the installation of an island base; 

(E) recognize the common types of woods used to make 
cabinets; 

(F) identify and cut the various types of joints used in 
cabinetmaking; 

(G) build a cabinet from a set of drawings; and 

(H) install plastic laminate on a countertop core. 

§127.102. Mill and Cabinetmaking Technology (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisites: Principles of Architecture and Principles of Construction. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Mill and Cabinetmaking Technology, students will 
gain knowledge and skills needed to enter the workforce in the area of 
mill work and cabinet manufacturing and installation. Students may 
also apply these skills to professions in carpentry or building mainte-
nance supervision or use the skills as a foundation for a postsecondary 
degree in construction management, architecture, or engineering. Stu-
dents will acquire knowledge and skills in cabinet design, tool usage, 
jointing methods, finishes, and industry-level practices such as numer-
ical and computer-control production methods. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify employment opportunities, including en-
trepreneurship and preparation requirements, for mill and cabinetmak-
ing; 

(B) demonstrate an understanding of group participa-
tion and leadership related to citizenship and career preparation; 

(C) identify employers' expectations for appropriate 
work habits; 

(D) apply the competencies related to resources, infor-
mation, systems, and technology in appropriate settings and situations; 
and 

(E) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace, as specified by appropriate 
governmental regulations. 

(2) The student relates core academic skills to the require-
ments of mill and cabinetmaking. The student is expected to: 

(A) demonstrate effective verbal and written commu-
nication skills with individuals from varied cultures, including fellow 
workers, managers, and customers; 

(B) complete work orders and related paperwork; 

50 TexReg 1138 February 28, 2025 Texas Register 



(C) estimate supplies, materials, and labor costs for 
work orders; 

(D) apply the principles of mathematics for accurate 
standard and metric measurements; and 

(E) read and interpret appropriate blueprints, drawings, 
charts, and diagrams. 

(3) The student knows the concepts and skills that form the 
core knowledge of mill and cabinetmaking. The student is expected to: 

(A) demonstrate knowledge of cabinetmaking design; 

(B) demonstrate knowledge of the use of woods, fasten-
ers, hardware, glass, and mirrors; and 

(C) demonstrate knowledge of the industrial processes 
and procedures used in mill and cabinetmaking. 

(4) The student knows the function and application of the 
tools, equipment, technologies, and materials used in mill and cabinet-
making. The student is expected to: 

(A) use in a safe manner hand and power tools and 
equipment commonly employed in mill and cabinetmaking; 

(B) handle and dispose of environmentally hazardous 
materials used in mill and cabinetmaking; 

(C) demonstrate the proper procedures to saw, plane, 
shape, turn, bore, mortise, and sand various types of woods; and 

(D) demonstrate knowledge of new and emerging tech-
nologies that may affect mill and cabinetmaking. 

(5) The student applies the concepts and skills of mill and 
cabinetmaking to simulated and actual work situations. The student is 
expected to: 

(A) identify and construct the various joints used in cab-
inetmaking; 

(B) demonstrate the proper procedures to glue, clamp, 
laminate, veneer, and inlay wood; 

(C) demonstrate the proper procedures to construct and 
install cabinet doors, furniture doors, drawers, drawer guides, shelves, 
cabinet interiors, legs, posts, table tops, and cabinet tops; and 

(D) apply proper finishing techniques. 

§127.103. Masonry Technology I (Two Credits), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Construction. Students shall be awarded two cred-
its for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Masonry Technology I provides information and tech-
niques related to basic masonry and safety precautions. For safety and 

liability considerations, limiting course enrollment to 15 students is 
recommended. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the role of an employee in the construction 
industry; 

(B) demonstrate critical-thinking skills; 

(C) demonstrate the ability to solve problems using crit-
ical-thinking skills; 

(D) demonstrate knowledge of basic computer systems; 

(E) explain common uses for computers in the construc-
tion industry; 

(F) define effective relationship skills; and 

(G) recognize workplace issues such as sexual harass-
ment, stress, and substance abuse. 

(2) The student describes materials and techniques used in 
basic masonry. The student is expected to: 

(A) explain how concrete masonry units (CMUs), or 
blocks, are used in construction; 

(B) explain how clay masonry units (bricks) are used in 
construction; 

(C) explain how stone is used in construction; 

(D) describe how mortar and grout are used in masonry 
construction; and 

(E) describe how wall structures are created using ma-
sonry units. 

(3) The student identifies safe practices and expectations 
for the masonry industry. The student is expected to: 

(A) identify the costs of job accidents; 

(B) identify the causes of job accidents; 

(C) recognize the hazards; 

(D) demonstrate proper housekeeping techniques; 

(E) observe mortar and concrete safety; and 

(F) observe flammable liquid safety. 

(4) The student demonstrates awareness of safe practices 
and expectations for the masonry industry and recognizes proper per-
sonal protective equipment. The student is expected to: 

(A) explain protective lenses and face shields; 

(B) describe hearing protection; 

(C) identify gloves used in the masonry trade; and 
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(D) use respirators. 

(5) The student understands the importance of being 
trained in and aware of safe practices and expectations for the masonry 
industry, including working safely from elevated surfaces. The student 
is expected to: 

(A) explain fall protection procedures; 

(B) describe personal fall arrest systems; 

(C) list basic scaffold safety guidelines; and 

(D) explain how to protect against falling objects. 

(6) The student explains safe practices and expectations for 
the masonry industry. The student is expected to: 

(A) explain the safe use of hand tools; 

(B) demonstrate the safe use of saws; 

(C) explain the safe use of mixers; 

(D) explain the safe use of grinders; 

(E) describe the safe use of powder-actuated tools; 

(F) explain how to work safely around a fork lift; 

(G) list basic electrical safety guidelines; 

(H) explain how to store and stockpile masonry materi-
als safely; and 

(I) demonstrate how to stack brick safely. 

(7) The student identifies masonry hand tools. The student 
is expected to: 

(A) demonstrate how to use trowels; 

(B) demonstrate how to use hammers and chisels; 

(C) demonstrate how to use jointers and brushes; and 

(D) identify other hand tools used in masonry. 

(8) The student understands the importance of measure-
ments and measuring tools used in masonry. The student is expected 
to: 

(A) demonstrate how to use the modular spacing rule, 
brick spacing rule, oversized brick spacing rule, and steel tape measure; 

(B) demonstrate how to use levels; 

(C) demonstrate how to use chalk boxes, squares, 
plumb-bobs, and laser levels; and 

(D) demonstrate how to use corner poles, lines, and fas-
teners. 

§127.104. Masonry Technology II (Two Credits), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Ma-
sonry Technology I. Students shall be awarded two credits for success-
ful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Masonry Technology II is designed to further enhance 
the skills and knowledge of the beginning masonry student. For safety 
and liability considerations, limiting course enrollment to 15 students 
is recommended. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the role of an employee in the construction 
industry; 

(B) demonstrate critical-thinking skills; 

(C) demonstrate the ability to solve problems using crit-
ical-thinking skills; 

(D) demonstrate knowledge of basic computer systems; 

(E) explain common uses for computers in the construc-
tion industry; 

(F) define effective relationship skills; and 

(G) recognize workplace issues such as sexual harass-
ment, stress, and substance abuse. 

(2) The student recognizes mathematical concepts used in 
masonry and is able to apply mathematical concepts used in masonry. 
The student is expected to: 

(A) read a six-foot rule; 

(B) read other measuring devices; 

(C) read a mason's rule; 

(D) apply the 3-4-5 formula to square a corner; 

(E) recognize modular increments; 

(F) describe how to determine areas and circumfer-
ences; 

(G) explain the basic parts of a set of drawings; 

(H) identify lines, symbols, and abbreviations used on 
drawings; 

(I) explain scales and dimensions used on drawings; 

(J) explain types of construction drawings; 

(K) identify the purpose of specifications, standards, 
and codes used in the building industry and the sections that pertain 
to masonry; 

(L) explain the purpose of specifications, standards, and 
codes; and 

(M) describe the purpose of inspections and testing. 
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(3) The student learns to describe the ingredients and types 
of mortar. The student is expected to: 

(A) explain the use of Portland cement, hydrated lime, 
and sand; 

(B) identify masonry cement; 

(C) explain pre-blended mortars; 

(D) explain the use of water and admixtures; 

(E) list the types of masonry mortars; 

(F) explain the properties of plastic mortar; 

(G) identify the properties of hardened mortar; 

(H) identify the common problems found in mortar ap-
plication and their solutions; 

(I) describe the effects of improper proportioning and 
poor-quality materials; 

(J) explain the effects of severe weather and tempering; 

(K) describe efflorescence; 

(L) set up, maintain, and dispose of mortar; 

(M) maintain the mortar mixing area; 

(N) set up a mixing area; and 

(O) mix mortar with a power mixer. 

(4) The student describes how to install concrete masonry 
units. The student is expected to: 

(A) identify the characteristics of concrete masonry 
units; 

(B) explain how to set up, layout, and bond concrete 
masonry units; 

(C) explain how to lay and tool concrete masonry units; 

(D) explain how to clean concrete masonry units; 

(E) identify the characteristics of brick; 

(F) demonstrate how to set up, layout, and bond brick; 

(G) demonstrate how to lay and tool brick; 

(H) demonstrate how to clean brick; 

(I) cut with chisels and hammers; 

(J) cut with masonry hammers; 

(K) cut with saws and splitters; 

(L) check units and cuts; 

(M) install masonry reinforcements; and 

(N) install masonry accessories. 

§127.105. Architectural Design I (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Prerequisites: Alge-
bra I and English I. Recommended prerequisites: Geometry, Princi-
ples of Architecture, and Principles of Construction. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Architectural Design I, students will gain knowledge 
and skills needed to enter a career in architecture or construction or pre-
pare a foundation toward a postsecondary degree in architecture, con-
struction science, drafting, interior design, or landscape architecture. 
Architectural Design I includes the knowledge of the design, design 
history, techniques, and tools related to the production of drawings, 
renderings, and scaled models for nonresidential or residential archi-
tectural purposes. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify employment opportunities, including en-
trepreneurship and preparation requirements, in the field of architec-
ture; 

(B) demonstrate an understanding of group participa-
tion and leadership related to citizenship and career preparation; 

(C) identify employers' expectations and appropriate 
work habits; 

(D) apply the competencies related to resources, infor-
mation, systems, and technology in appropriate settings and situations; 
and 

(E) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace, as specified by appropriate 
governmental regulations. 

(2) The student applies key cognitive skills and academic 
behaviors to the requirements of architectural studies. The student is 
expected to: 

(A) self-monitor learning needs and seek assistance 
when needed; 

(B) practice study habits necessary to manage academic 
pursuits and requirements; 

(C) strive for accuracy and precision; 

(D) complete and master tasks; 

(E) demonstrate effective verbal and written communi-
cation skills with individuals from varied cultures, including fellow 
workers, managers, and customers; 

(F) complete work orders and related paperwork; 

(G) estimate jobs, schedules, and practices related to le-
gal restrictions; 
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(H) read and interpret appropriate architectural sym-
bols, schematics, blueprints, work drawings, manuals, and bulletins; 
and 

(I) apply descriptive geometry related to auxiliary 
views, revolutions, and intersections. 

(3) The student knows the concepts and skills that form the 
technical knowledge of architectural design. The student is expected 
to: 

(A) demonstrate knowledge of architectural design 
principles; 

(B) determine building code and zoning requirements 
for building types in a selected area; and 

(C) demonstrate knowledge of the various grades and 
types of construction materials. 

(4) The student knows the function and application of the 
tools, equipment, technologies, and materials used in architectural 
drawing. The student is expected to: 

(A) use the tools, materials, and equipment commonly 
employed in the field of architecture in a safe manner; 

(B) handle and dispose of environmentally hazardous 
materials; and 

(C) demonstrate knowledge of new and emerging tech-
nologies that may affect the field of architecture. 

(5) The student applies the concepts and skills of the pro-
fession to simulated or actual work situations. The student is expected 
to: 

(A) use problem-solving skills to analyze a situation 
and identify a problem to be solved; 

(B) break a complex problem into component parts that 
can be analyzed and solved separately; 

(C) strive for accuracy and precision; 

(D) work independently; 

(E) work collaboratively; 

(F) research an architectural project; 

(G) design and present an effective architectural prod-
uct; 

(H) present a final architectural product for critique; 

(I) apply architectural lettering techniques; 

(J) develop preliminary sketches of a nonresidential or 
residential architectural design; 

(K) use traditional technical architectural drafting tech-
niques to create drawings; 

(L) demonstrate through drawings the development of 
maximum efficiency of circulation within areas or rooms; 

(M) develop a site plan using maximum orientation of 
the building relative to views, sun, and wind direction; 

(N) develop building designs to ensure compatibility 
between interior and exterior to enhance overall appearance; 

(O) draw schematic site plans, floor plans, building el-
evations, sections, perspectives, and character sketches from bubble 
diagrams; 

(P) draw scaled wall thickness plans, elevations, and 
sections; 

(Q) develop details of floor and wall sections as re-
quired; 

(R) demonstrate knowledge of the Americans with Dis-
abilities Act; 

(S) assemble an architectural design in three dimen-
sions; 

(T) customize screen menus to fit specific problems or 
needs; 

(U) construct points, lines, and other geometric forms 
using accepted computer-aided design methods; 

(V) create a freehand simple one-point perspective; 

(W) use a computer system to create a bill of materials; 

(X) use a computer system to create and modify archi-
tectural drawings; and 

(Y) plot architectural drawings for presentation. 

(6) The student begins exploration, development, and or-
ganization of ideas from the surroundings. The student is expected to: 

(A) begin illustrating ideas for architectural projects 
from direct observation, experiences, imagination; and 

(B) begin comparing and contrasting the use of archi-
tectural elements such as color, texture, form, line, space, value, and ar-
chitectural principles such as emphasis, pattern, rhythm, balance, pro-
portion, and unity in personal architectural projects and those of others 
using vocabulary accurately. 

(7) The student begins expressing ideas through original 
architectural projects using a variety of media with appropriate skill. 
The student is expected to: 

(A) create beginning visual solutions by elaborating on 
direct observation, experiences, and imagination; 

(B) create beginning designs for practical applications; 
and 

(C) demonstrate beginning effective use of architec-
tural media and tools in design, drawing, painting, printmaking, and 
sculpture such as model building. 

(8) The student demonstrates an understanding of architec-
tural history and culture as records of human achievement from ancient 
Egypt to the present. The student is expected to: 

(A) compare and contrast historical and contemporary 
styles, identifying general themes and trends; 

(B) describe general characteristics in architectural 
projects from a variety of cultures; and 

(C) compare and contrast career opportunities in archi-
tecture. 

(9) The student makes beginning informed judgments 
about personal architectural projects and the architectural projects of 
others. The student is expected to: 

(A) interpret, evaluate, and justify architectural artistic 
decisions in personal architectural projects; and 

(B) select and analyze original architectural projects, 
portfolios, and exhibitions by peers or others to form precise conclu-
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sions about formal qualities, historical and cultural contexts, intents, 
and meanings. 

(10) The student makes informed career decisions that re-
flect career goals. The student is expected to: 

(A) determine employment and entrepreneurial oppor-
tunities and preparation requirements in architecture and related fields; 

(B) propose short-term and long-term career goals; 

(C) describe technology used in architectural careers; 

(D) maintain a project portfolio that documents experi-
ence by using graphic or written documentation of architectural-related 
projects; and 

(E) develop a professional resume. 

(11) The student applies communication, science, and 
mathematics knowledge and skills to architectural projects. The 
student is expected to: 

(A) prepare professional communications, technical re-
ports, and presentations; 

(B) apply mathematical equations; and 

(C) apply scientific principles and concepts. 

(12) The student knows the concept of sustainability. The 
student is expected to: 

(A) identify the nature of energy; 

(B) relate potential energy, kinetic energy, and heat en-
ergy to conservation; 

(C) create an energy model; 

(D) evaluate different methods of energy transfer; 

(E) recognize sustainable design as it relates to archi-
tectural design; and 

(F) define green architecture as related to the field of 
architecture. 

§127.106. Architectural Design II (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisites: Ar-
chitectural Design I or Advanced Interior Design and Geometry. Rec-
ommended prerequisites: Principles of Architecture and Principles of 
Construction. Students shall be awarded two credits for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Architectural Design II, students will gain advanced 
knowledge and skills needed to enter a career in architecture or con-
struction or prepare a foundation toward a postsecondary degree in ar-
chitecture, construction science, drafting, interior design, or landscape 

architecture. Architectural Design II includes the advanced knowledge 
of the design, design history, techniques, and tools related to the pro-
duction of drawings, renderings, and scaled models for nonresidential 
or residential architectural purposes. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify employment opportunities, including en-
trepreneurship and preparation requirements, in the field of architec-
ture; 

(B) demonstrate an understanding of group participa-
tion and leadership related to citizenship and career preparation; 

(C) identify employers' expectations and appropriate 
work habits; 

(D) apply the competencies related to resources, infor-
mation, systems, and technology in appropriate settings and situations; 
and 

(E) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace, as specified by appropriate 
governmental regulations. 

(2) The student relates core academic skills to the require-
ments of architecture. The student is expected to: 

(A) demonstrate effective verbal and written commu-
nication skills with individuals from varied cultures, including fellow 
workers, managers, and customers; 

(B) complete work orders and related paperwork; 

(C) estimate jobs, schedules, and standard industry 
practices related to legal restrictions; 

(D) read and interpret architectural symbols, schemat-
ics, blueprints, work drawings, manuals, and bulletins; and 

(E) apply descriptive geometry related to auxiliary 
views, revolutions, and intersections. 

(3) The student knows the concepts and skills that form the 
technical knowledge of architectural computer-aided drafting. The stu-
dent is expected to: 

(A) demonstrate knowledge of architectural design 
principles; 

(B) determine building code and zoning requirements 
for building types in a selected area; and 

(C) demonstrate knowledge of the various grades and 
types of construction materials. 

(4) The student knows the function and application of the 
tools, equipment, technologies, and materials used in architectural 
computer-aided design. The student is expected to: 
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(A) use the tools, materials, and equipment commonly 
employed in the field of architectural computer-aided design in a safe 
manner; 

(B) handle and dispose of environmentally hazardous 
materials used in the field of architecture in accordance with the mate-
rial safety data sheet (MSDS), the Occupational Safety and Health Ad-
ministration (OSHA), and the Environmental Protection Agency (EPA) 
regulations; and 

(C) demonstrate knowledge of new and emerging tech-
nologies that may affect the field of architecture. 

(5) The student applies the concepts and skills of the trade 
to simulated and actual work situations. The student is expected to: 

(A) use problem-solving skills to analyze a situation to 
identify a problem to be solved; 

(B) break a complex problem into component parts that 
can be analyzed and solved separately; 

(C) strive for accuracy and precision; 

(D) work independently; 

(E) work collaboratively; 

(F) research an architectural project; 

(G) design and present an effective architectural prod-
uct; 

(H) present a final architectural product for critique; 

(I) apply architectural lettering techniques; 

(J) develop preliminary sketches of a residential plan or 
nonresidential plan; 

(K) demonstrate through drawings the development of 
maximum efficiency of circulation within areas or rooms; 

(L) develop a site plan using maximum orientation of 
the building relative to views, sun, and wind direction; 

(M) draw building designs and styles to ensure compat-
ibility between interior and exterior to enhance overall appearance; 

(N) draw schematic site plans, floor plans, roof plans, 
building elevations, sections, perspectives, and character sketches us-
ing design development techniques; 

(O) draw scaled wall thickness plans, interior eleva-
tions, and sections; 

(P) develop details, sections, floor and wall sections, 
ceiling and roof sections, door and window sections, and other sec-
tions as required; 

(Q) assemble an architectural design in three dimen-
sions; 

(R) research the Green Building Rating System as de-
fined by the U.S. Green Building Council; and 

(S) create a project demonstrating sustainable design as 
it relates to architectural design as defined by the U.S. Green Building 
Council. 

(6) The student applies the concepts and skills of the trade 
to simulated and actual work situations. The student is expected to: 

(A) customize screen menus to fit specific problems or 
needs; 

(B) construct architectural drawings using advanced 
computer-aided design drafting skills; 

(C) create two- or three-point perspectives; 

(D) create three-dimensional solid models; 

(E) view three-dimensional objects in several different 
positions; 

(F) use a computer system to create a bill of materials; 

(G) use a computer-aided drafting system to create and 
modify nonresidential or residential architectural drawings; 

(H) plot architectural drawings for presentation; and 

(I) render three-dimensional objects with applied mate-
rials. 

(7) The student describes the importance of teamwork, 
leadership, integrity, honesty, work habits, and organizational skills. 
The student is expected to: 

(A) describe how teams function; 

(B) use teamwork to solve problems; 

(C) distinguish between the roles of team leaders and 
team members; 

(D) identify characteristics of good leaders; 

(E) identify employers' expectations and appropriate 
work habits; 

(F) define discrimination, harassment, and inequality; 

(G) use time-management techniques to develop and 
maintain work schedules and meet deadlines; and 

(H) complete work according to established criteria. 

(8) The student sustains exploration, development, and or-
ganization of ideas from their surroundings. The student is expected 
to: 

(A) use advanced skills to illustrate ideas for architec-
tural projects from direct observation, experiences, and imagination; 
and 

(B) use advanced skills comparing and contrasting 
the use of architectural elements such as color, texture, form, line, 
space, and value and architectural principles such as emphasis, pat-
tern, rhythm, balance, proportion, and unity in personal architectural 
projects and those of others using vocabulary accurately. 

(9) The student uses advanced skills expressing ideas 
through original architectural projects using a variety of media with 
appropriate skill. The student is expected to: 

(A) create, using advanced skills, visual solutions by 
elaborating on direct observation, experiences, and imagination; 

(B) create, using advanced skills, designs for practical 
applications; and 

(C) demonstrate, using advanced skills, effective use of 
architectural media and tools in design, drawing, painting, printmak-
ing, and sculpture such as advanced model building. 

(10) The student demonstrates an understanding of archi-
tectural history and culture as records of human achievement by exam-
ining the connections between twentieth and twenty-first century archi-
tecture and art and connections between Greek and Roman architecture 
and art. The student is expected to: 
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(A) compare and contrast historical and contemporary 
styles by identifying general themes and trends; 

(B) describe general characteristics in architectural art-
works from a variety of cultures; and 

(C) compare and contrast career opportunities in archi-
tecture. 

(11) The student makes advanced, informed judgments 
about personal architectural projects and the architectural projects of 
others. The student is expected to: 

(A) interpret, evaluate, and justify architectural artistic 
decisions in personal architectural artworks; and 

(B) select and analyze original architectural artworks, 
portfolios, and exhibitions by peers and others to form precise conclu-
sions about formal qualities, historical and cultural contexts, intents, 
and meanings. 

(12) The student exhibits employability skills that lead to 
job success in the architectural design industry. The student is expected 
to: 

(A) demonstrate effective verbal, nonverbal, written, 
and electronic communication skills; 

(B) demonstrate effective methods to secure, maintain, 
and terminate employment; 

(C) demonstrate positive interpersonal skills, including 
conflict resolution, negotiation, teamwork, and leadership; 

(D) evaluate the relationship of good physical and men-
tal health to job success and achievement; 

(E) demonstrate appropriate grooming and appearance 
for the workplace; 

(F) demonstrate appropriate business and personal eti-
quette in the workplace; 

(G) exhibit productive work habits and attitudes; and 

(H) maintain a project portfolio that documents archi-
tectural projects using a variety of multimedia techniques. 

§127.107. Interior Design I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Prerequisites: Algebra I 
and English I. Recommended prerequisites: Principles of Architecture 
and Principles of Construction or Architectural Design I. Students shall 
be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Interior Design I is a technical course that addresses 
psychological, physiological, and sociological needs of individuals by 
enhancing the environments in which they live and work. Students 
will use knowledge and skills related to interior and exterior environ-

ments, construction, and furnishings to make wise consumer decisions, 
increase productivity, promote sustainability, and compete in industry. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply oral and written communication skills clearly, 
concisely, convincingly, and effectively to explain and justify actions 
in a socially acceptable manner that is easily understood by others; 

(B) solve problems using job-appropriate mathematical 
skills; 

(C) demonstrate an understanding of leadership skills; 

(D) cooperate, contribute, and collaborate as a member 
of a group; 

(E) exhibit professionalism through dress, speech, and 
manners that are appropriate to the profession and worksite; 

(F) review accurately both quantitative and qualitative 
work processes and end products; 

(G) follow written and oral instructions and adhere to 
established practices, policies, and procedures, including health and 
safety rules; and 

(H) use and apply task- and job-appropriate computer 
applications such as printing and plotting elevations, floor plans, and 
additional presentation documents or illustrations. 

(2) The student demonstrates effective decision-making 
skills related to housing needs throughout the life cycle. The student 
is expected to: 

(A) determine housing characteristics common to vari-
ous world cultures and regions such as roof styles and materials, foun-
dation types, and construction materials; 

(B) describe factors affecting housing choices; 

(C) describe the relationship between family housing 
and economics; 

(D) assess the impact of demographic trends on psycho-
logical, physiological, and social needs when making housing deci-
sions; 

(E) analyze the impact of housing decisions on family 
relationships and the management of multiple family, community, and 
wage-earner roles; 

(F) analyze aspects of community planning that impact 
housing decisions; and 

(G) compare the availability, desirability, and financial 
feasibility of housing alternatives. 

(3) The student demonstrates effective management prac-
tices related to the housing budget. The student is expected to: 
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(A) research consumer rights and responsibilities asso-
ciated with housing; 

(B) contrast the impact of needs and wants on the costs 
of housing; 

(C) analyze legal and financial aspects of purchasing, 
leasing, and renting housing; and 

(D) summarize laws and public policies that impact 
housing decisions and costs. 

(4) The student recommends practices that will create a 
safe, secure, and well-maintained home. The student is expected to: 

(A) research the effect of housing conditions on health, 
safety, and the environment; 

(B) develop a plan for detecting safety hazards and 
maintaining a safe home; and 

(C) research and describe housing features for individ-
uals with special needs. 

(5) The student proposes methods to create quality living 
environments. The student is expected to: 

(A) apply elements and principles of design to living 
environments; 

(B) apply principles of space utilization, zoning, and 
traffic patterns in planning and furnishing housing; and 

(C) propose design and furnishings features to meet the 
special needs of individuals and families. 

(6) The student considers factors affecting housing con-
struction when making plans and consumer decisions related to hous-
ing. The student is expected to: 

(A) identify architectural styles and architectural fea-
tures exemplified in housing; 

(B) summarize considerations for housing site selec-
tion; 

(C) evaluate basic housing construction and finishing 
considerations; and 

(D) research and describe the effects of technology on 
current and future housing trends. 

(7) The student evaluates factors influencing the housing 
industry. The student is expected to: 

(A) research and describe the interrelationship of the 
housing industry with the economy; and 

(B) determine sources and availability of construction 
materials. 

(8) The student assesses environmental issues affecting 
housing. The student is expected to: 

(A) evaluate the effects of landscaping on housing and 
the environment; and 

(B) determine techniques, materials, and technological 
applications that can be used in housing to conserve energy and other 
resources and promote sustainability. 

(9) The student uses effective design practices to evaluate 
residential and nonresidential interiors. The student is expected to: 

(A) apply elements and principles of design to interiors; 

(B) plan for effective use of space zones and placement 
of furnishings; 

(C) apply drafting techniques, including scaled draw-
ings that facilitate space planning and technological applications; 

(D) determine the effect of technological applications 
on interior design practices; 

(E) differentiate design practices to meet individual, 
business, and special needs; 

(F) research energy conservation and sustainability 
practices that affect interior design; and 

(G) summarize laws, public policies, and regulations 
impacting interior environments. 

(10) The student determines appropriate lighting for resi-
dential and nonresidential interiors. The student is expected to: 

(A) analyze the functions and principles of lighting; 

(B) compare lighting types and methods of control; and 

(C) recommend lighting applications for specific inte-
rior needs, including safety, conservation, and sustainability. 

(11) The student chooses appropriate background materials 
to complement various residential and nonresidential interior settings. 
The student is expected to: 

(A) compare criteria for selection, use, and care of floor 
coverings; 

(B) evaluate selection, use, and care of wall treatments; 

(C) evaluate selection and care of ceilings; and 

(D) evaluate selection, use, and care of window treat-
ments and their suitability for various window types. 

(12) The student demonstrates effective decision-making 
skills in applying principles of design and space to residential and non-
residential interior environments. The student is expected to: 

(A) examine the relationship of interior decisions to in-
dividual and family needs and wants; 

(B) examine the influences of demographics, society, 
and culture on interior design decisions; 

(C) explain the relationship of local and global econom-
ics to interior environments; 

(D) propose strategies for controlling costs and allocat-
ing resources; and 

(E) budget for acquisition of products to enhance inte-
rior environments. 

(13) The student evaluates the role of furniture in interior 
design for residential and nonresidential settings. The student is ex-
pected to: 

(A) distinguish between various characteristics of pe-
riod styles throughout history; 

(B) determine the influence of period styles on interior 
design throughout history; 

(C) summarize selection and care of quality furniture; 

(D) assess aesthetic and functional aspects of furniture, 
including ergonomics and special needs requirements; and 
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(E) research and describe the impact of technology on 
furniture, including current trends. 

(14) The student determines the role of appliances in inte-
rior design for residential and nonresidential settings. The student is 
expected to: 

(A) analyze the functional and aesthetic aspects of ap-
pliances; 

(B) determine the process for selection of appliances, 
including consideration of special needs; 

(C) research and explain the safe use and care of appli-
ances, including current trends; and 

(D) research technological advancements in appliances. 

(15) The student evaluates the role of accessories in inte-
rior design for residential and nonresidential settings. The student is 
expected to: 

(A) identify types of accessories, including eco-
friendly accessories; 

(B) describe criteria for selection of accessories; 

(C) analyze care of accessories; 

(D) demonstrate a knowledge of arranging accessories; 
and 

(E) research eco-friendly options for accessories. 

(16) The student applies the concepts and skills of the in-
dustry to simulated work situations. The student is expected to: 

(A) customize screen menus to fit specific problems or 
needs; 

(B) construct points, lines, and other geometric forms 
using accepted computer-aided design methods; 

(C) create a freehand, simple one-point perspective; 

(D) use applications to create a bill of materials, includ-
ing budgeting considerations; 

(E) use technological applications to create and modify 
architectural interior drawings; and 

(F) print and plot architectural interior drawings for pre-
sentation. 

(17) The student creates a professional portfolio featuring 
original projects using a variety of media. The student is expected to: 

(A) illustrate ideas for interior design from direct obser-
vation, experiences, and imagination; 

(B) compare and contrast the use of interior design ele-
ments and principles in personal design plans and design plans of others 
using industry terminology; 

(C) create visual solutions by elaborating on direct ob-
servation, experience, and imagination; 

(D) create designs for practical applications; and 

(E) demonstrate effective use of interior design media 
and tools in designing, drawing, painting, printmaking, and sculpture 
making such as model building. 

(18) The student maintains a professional portfolio to doc-
ument knowledge, skills, and abilities. The student is expected to: 

(A) select educational and work history highlights to 
create a personal resume; 

(B) develop a resume using word processing technol-
ogy; 

(C) contact professional references to acquire recom-
mendations; 

(D) obtain appropriate letters of recommendation; and 

(E) document and maintain a record of work experi-
ences, licenses, certifications, credentials, and education and training 
to build a portfolio. 

(19) The student applies the concepts and skills of the pro-
fession to simulated or actual work situations. The student is expected 
to: 

(A) use problem-solving skills to analyze a situation 
and to identify a problem to be solved; 

(B) break a complex problem into component parts that 
can be analyzed and solved separately; 

(C) strive for accuracy and precision; 

(D) work independently; 

(E) work collaboratively; 

(F) research an interior design project; 

(G) design and present an effective interior design prod-
uct; and 

(H) present a final interior design product for critique 
that demonstrates clear and effective communication. 

§127.108. Interior Design II (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisites: Eng-
lish II, Geometry, and Interior Design I. Students shall be awarded two 
credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Interior Design II is a technical laboratory course that 
includes the application of the employability characteristics, principles, 
processes, technologies, communication, tools, equipment, and mate-
rials related to interior design to meet industry standards. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 
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(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply oral and written communication skills clearly, 
concisely, convincingly, and effectively to explain and justify actions 
in a socially acceptable manner that is easily understood by others; 

(B) problem-solve using job-appropriate mathematical 
skills; 

(C) demonstrate an understanding of leadership skills; 

(D) cooperate, contribute, and collaborate as a member 
of a group; 

(E) exhibit professionalism through dress, speech, and 
manners that are appropriate to the profession and worksite; 

(F) review quantitative and qualitative work processes 
and end products; 

(G) follow written and oral instructions and adhere to 
established practices, policies, and procedures, including health and 
safety rules; and 

(H) use and apply job-appropriate computer applica-
tions for the given task such as printing and plotting elevations, floor 
plans, and additional presentation documents or illustrations. 

(2) The student knows the employability characteristics of 
a successful worker in the modern workplace. The student is expected 
to: 

(A) research employment opportunities, including in-
ternship, entrepreneurship, and preparation requirements, in the field 
of architectural interior design; 

(B) demonstrate an understanding of group participa-
tion and leadership related to citizenship and career preparation; 

(C) research employers' expectations and appropriate 
work habits; 

(D) apply the competencies related to resources, infor-
mation, systems, and technology in appropriate settings and situations; 

(E) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace, as specified by appropriate 
governmental regulations; and 

(F) maintain a project portfolio that documents interior 
design projects using a variety of multimedia techniques with a profes-
sional resume reflecting current trends. 

(3) The student applies core academic skills to the require-
ments of architectural interior design. The student is expected to: 

(A) demonstrate effective verbal and written commu-
nication skills with individuals from varied cultures, including fellow 
workers, managers, and customers; 

(B) complete work orders and related paperwork; 

(C) estimate cost of supplies, materials, and labor; and 

(D) read and interpret schematics, floor plans, work 
drawings, catalogs, manuals, and bulletins. 

(4) The student knows the concepts and skills that form 
the core knowledge of architectural interior design. The student is ex-
pected to: 

(A) demonstrate knowledge of interior design theory; 

(B) apply layout and design lines, symbols, and draw-
ings; 

(C) demonstrate knowledge of the theory and use of 
color in interior design; and 

(D) demonstrate knowledge of the principles of com-
puter-aided drafting. 

(5) The student knows the function and application of the 
tools, equipment, technologies, and materials used in architectural in-
terior design. The student is expected to: 

(A) use tools, materials, and equipment commonly em-
ployed in the field of architectural interior design in a safe manner; 

(B) demonstrate an understanding of how to properly 
handle and dispose of environmentally hazardous materials used in the 
field of architectural interior design in accordance with the material 
safety data sheet (MSDS), Occupational Safety and Health Adminis-
tration (OSHA), and Environmental Protection Agency (EPA) regula-
tions; and 

(C) demonstrate knowledge of new and emerging tech-
nologies that may affect the field of architectural interior design. 

(6) The student applies the concepts and skills of interior 
design to simulated and actual work situations. The student is expected 
to: 

(A) apply architectural lettering techniques; 

(B) render freehand nonresidential or residential inte-
rior design working drawings; 

(C) draw a single-line floor plan from design develop-
ment techniques for a residential or nonresidential project; 

(D) select interior furnishings and finish materials for a 
residence or a nonresidential office interior; 

(E) prepare and draw dimension plans for construction 
documents; 

(F) produce interior drawings using one-point and two-
point perspective; 

(G) develop and complete schematic design drawings; 

(H) apply the essential knowledge and skills in architec-
tural interior design to career preparation learning experiences, includ-
ing job shadowing, mentoring, or apprenticeship training programs; 

(I) create an original, sustainable design as it relates to 
interior design; 

(J) customize screen menus in drawing programs; and 

(K) apply industry-accepted, computer-aided drafting 
skills. 

(7) The student uses valid and reliable research strategies 
to determine current industry standards. The student is expected to: 

(A) research and define green architecture as related to 
the field of interior design; 

(B) research the Americans with Disabilities Act; 

(C) research the guidelines for kitchen and bath design 
as defined by The National Kitchen and Bath Industry (NKBA); 

(D) research traditional and period design styles of up-
holstery; 
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(E) research new and emerging technologies that may 
affect the field of furniture repair and upholstery services; 

(F) research the types, properties, and uses of paints, 
varnishes, polishes, and waxes; and 

(G) research an architectural project such as urban re-
newal, green architecture, or innovative design. 

(8) The student understands the concepts and skills that 
form the core knowledge of furniture repair and upholstery. The stu-
dent is expected to: 

(A) identify styles and periods of furniture; 

(B) identify the various types and properties of woods; 
and 

(C) identify different fabrics, materials, and finishes 
and their characteristics. 

(9) The student knows the function and application of the 
tools, equipment, technologies, and materials used in furniture repair 
and upholstery. The student is expected to: 

(A) use tools, materials, and equipment commonly em-
ployed in the field of furniture repair and upholstery services; and 

(B) handle and dispose of environmentally hazardous 
materials used in the field of furniture repair and upholstery. 

(10) The student applies the concepts and skills of furni-
ture repair and upholstery to simulated and actual work situations. The 
student is expected to: 

(A) apply the woodworking skills required for furniture 
finishing and repair; 

(B) demonstrate knowledge of the types, properties, 
and uses of paints, varnishes, polishes, and waxes; 

(C) disassemble and reassemble furniture; 

(D) repair dents, marks, and scratches by using fillers 
and stains; 

(E) perform the tasks of fabrication and repair and dis-
assembly and reassembly such as tacking, nailing, gluing, measuring, 
layout, cutting, sewing, and fitting materials; 

(F) apply materials to furniture such as filling, padding, 
springs, and fabric; 

(G) use problem-solving skills to analyze a situation to 
identify a problem to be solved; 

(H) break a complex problem into component parts that 
can be separately analyzed and solved; 

(I) strive for accuracy and precision; 

(J) work independently; 

(K) work collaboratively; 

(L) design and present an effective interior design prod-
uct; and 

(M) present a final interior design product for critique 
that demonstrates clear and effective communication. 

§127.109. Electrical Technology I (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Architecture or Principles of Construction. Stu-
dents shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Electrical Technology I, students will gain knowl-
edge and skills needed to enter the workforce as an electrician or build-
ing maintenance supervisor, prepare for a postsecondary degree in a 
specified field of construction or construction management, or pursue 
an approved apprenticeship program. Students will acquire knowledge 
and skills in safety, electrical theory, tools, codes, installation of elec-
trical equipment, and the reading of electrical drawings, schematics, 
and specifications. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify job opportunities with their accompanying 
job duties such as electrician, building maintenance technician, man-
ager, and electrical engineer; and 

(B) research career pathways, including education, job 
skills, and experience required to achieve that pathway. 

(2) The student identifies the issues associated with electri-
cal hazards found on a jobsite. The student is expected to: 

(A) demonstrate safe working procedures in a construc-
tion environment; 

(B) explain the purpose of the Occupational Safety and 
Health Administration (OSHA) and how it promotes safety on the job; 

(C) identify electrical hazards and how to avoid or min-
imize them in the workplace; and 

(D) explain safety issues concerning lockout and tagout 
procedures, personal protection using assured grounding and isolation 
programs, confined space entry, respiratory protection, and fall protec-
tion. 

(3) The student learns conduit bending and installation. 
The student is expected to: 

(A) identify the methods of hand bending conduit; 

(B) identify the various methods used to install conduit; 
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(C) use mathematical formulas to determine conduit 
bends; 

(D) make 90 degree bends, back-to-back bends, offsets, 
kicks, and saddle bends using a hand bender; and 

(E) cut, ream, and thread conduit. 

(4) The student gains knowledge of the hardware and sys-
tems used by an electrician to mount and support boxes, receptacles, 
and other electrical components. The student is expected to: 

(A) identify and explain the use of threaded fasteners; 

(B) identify and explain the use of non-threaded fasten-
ers; 

(C) identify and explain the use of anchors; 

(D) demonstrate the correct applications for fasteners 
and anchors; and 

(E) install fasteners and anchors. 

(5) The student learns the electrical concepts used in Ohm's 
law applied to direct current and series circuits and understands series 
parallel circuits, resistive circuits, Kirchhoff's voltage and current laws, 
and circuit analysis. The student is expected to: 

(A) recognize what atoms are and what atoms are com-
posed of; 

(B) define voltage and identify the ways in which it can 
be produced; 

(C) explain the difference between conductors and in-
sulators; 

(D) define the units of measurement used to measure the 
properties of electricity; 

(E) explain how voltage, current, and resistance are re-
lated to each other; 

(F) calculate an unknown value using the formula for 
Ohm's law; 

(G) explain the different types of meters used to mea-
sure voltage, current, and resistance; 

(H) calculate the amount of power used by a circuit us-
ing the power formula; 

(I) explain the basic characteristics of a series, parallel, 
and combined series-parallel circuit; 

(J) calculate, using Kirchhoff's current law, the total 
current in parallel and series-parallel circuits; and 

(K) find the total amount of resistance in a series, par-
allel, or combined series-parallel circuit. 

(6) The student gains knowledge in selecting, using, and 
safely maintaining common electrical test equipment. The student is 
expect to: 

(A) explain how to operate test equipment such as am-
meter, ohmmeter, volt-ohm-multimeter, continuity tester, and voltage 
tester; 

(B) explain how to read specific test equipment and 
convert from one scale to another when using specified test equipment; 

(C) explain the importance of proper meter polarity; 
and 

(D) explain the difference between digital and analog 
meters. 

(7) The student uses the National Electrical Code. The stu-
dent is expected to: 

(A) explain the purpose and history of the National 
Electrical Code; 

(B) describe the layout of and explain how to navigate 
the National Electrical Code; 

(C) describe the purpose of the National Electrical 
Manufacturers Association and National Fire Protection Association; 
and 

(D) explain the role of testing laboratories. 

(8) The student learns the types and applications of race-
ways, wireways, and ducts. The student is expected to: 

(A) describe various types of cable trays and raceways; 

(B) identify and select various types and sizes of race-
ways; 

(C) identify and select various types and sizes of cable 
raceways; 

(D) identify and select various types of raceway fittings; 

(E) identify various methods used to install raceways; 

(F) demonstrate knowledge of National Electrical Code 
raceway requirements; 

(G) describe procedures for installing raceways and 
boxes on masonry surfaces, metal stud systems, wood-framed systems, 
and drywall surfaces; and 

(H) recognize safety precautions that must be followed 
when working with boxes and raceways. 

(9) The student learns the types and applications of con-
ductors and wiring techniques. The student is expected to: 

(A) demonstrate the various wire sizes using a wire in 
accordance with American Wire Gauge standards; 

(B) identify insulation and jacket types according to 
conditions and applications; 

(C) describe voltage ratings of conductors and cables; 

(D) read and identify markings on conductors and ca-
bles; 

(E) use the tables in the National Electrical Code to de-
termine the ampacity of a conductor; 

(F) state the purpose of stranded wire; 

(G) state the purpose of compressed conductors; 

(H) describe the different materials from which conduc-
tors are made; 

(I) describe the different types of conductor insulation; 

(J) describe the color coding of insulation; 

(K) describe instrumentation control wiring; 

(L) describe the equipment required for pulling wire 
through conduit; 

(M) describe the procedure for pulling wire through 
conduit; 
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(N) install conductors in conduit; and 

(O) pull conductors in a conduit system. 

(10) The student learns electrical symbols and their use in 
design drawings. Additionally, students learn to interpret schematics, 
one-line diagrams, and wiring diagrams. The student is expected to: 

(A) explain the basic layout of a design drawing; 

(B) describe the information included in the title block 
of a drawing; 

(C) identify common symbols and the various types of 
lines used on drawings; 

(D) understand the use of architect's and engineer's 
scales; 

(E) interpret electrical drawings such as site plans, floor 
plans, and detail drawings; 

(F) read equipment schedules found on electrical draw-
ings; and 

(G) describe the type of information included in electri-
cal specifications. 

(11) The student learns the electrical devices and wiring 
techniques used in commercial and industrial construction and mainte-
nance. The student is expected to: 

(A) identify and state the functions and ratings of spe-
cial switches such as single-pole, double-pole, three-way, four-way, 
dimmer, and safety switches; 

(B) explain National Electrical Manufacturers Associ-
ation classifications as they relate to switches and enclosures; 

(C) explain the National Electrical Building Code re-
quirements concerning wiring devices; 

(D) identify and state the functions and ratings of wiring 
devices such as straight blade, twist lock, and pin and sleeve recepta-
cles; 

(E) identify and define receptacle terminals and discon-
nects; 

(F) identify and define ground fault circuit interrupters; 

(G) explain the box mounting requirements in the Na-
tional Building Code; 

(H) use appropriate tools and connectors to strip and 
splice wires together; 

(I) identify and state the functions of limit switches and 
relays; and 

(J) identify and state the function of switchgear. 

(12) The student learns the electrical devices and wiring 
techniques used in residential construction maintenance. The student 
is expected to: 

(A) describe how to determine electric service require-
ments for dwellings; 

(B) explain the grounding requirements of a residential 
electric service; 

(C) calculate and select service-entrance equipment; 

(D) select the proper wiring methods for various types 
of residences; 

(E) explain the role of the National Electrical Code in 
residential wiring; 

(F) compute branch circuit loads and explain their in-
stallation requirements; 

(G) explain the types and purposes of equipment 
grounding conductors; 

(H) explain the purpose of ground-fault circuit inter-
rupters and tell where they must be installed; 

(I) determine the size of outlet boxes and select the 
proper type for different wiring methods; 

(J) describe rules for installing electric space heating 
and heating, ventilating, and air conditioning equipment; 

(K) describe the installation rules for electrical systems 
around swimming pools, spas, and hot tubs; 

(L) describe the installation and control of lighting fix-
tures; and 

(M) explain how wiring devices are selected and in-
stalled. 

§127.110. Electrical Technology II (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Elec-
trical Technology I. Recommended prerequisite: Principles of Archi-
tecture or Principles of Construction. Students shall be awarded two 
credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Electrical Technology II, students will gain advanced 
knowledge and skills needed to enter the workforce as an electrician, a 
building maintenance technician, or a supervisor; prepare for a postsec-
ondary degree in a specified field of construction or construction man-
agement; or pursue an approved apprenticeship program. Students will 
acquire knowledge and skills in safety, electrical theory, tools, codes, 
installation of electrical equipment, alternating current and direct cur-
rent motors, conductor installation, installation of electrical services, 
and electric lighting installation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify job opportunities with their accompanying 
job duties such as electrician, building maintenance technician, man-
ager, and electrical engineer; and 

(B) research careers along with the education, job skills, 
and experience required to achieve a career goal. 

(2) The student knows the issues associated with electrical 
hazards found on a jobsite. The student is expected to: 

(A) demonstrate safe working procedures in a construc-
tion environment; 

(B) explain the purpose of the Occupational Safety and 
Health Administration (OSHA) and how it promotes safety on the job; 

(C) identify electrical hazards and how to avoid or min-
imize them in the workplace; and 

(D) explain safety issues concerning lockout and tagout 
procedures, personal protection using assured grounding and isolation 
programs, confined space entry, respiratory protection, and fall protec-
tion. 

(3) The student gains knowledge of alternating current and 
direct current motors with specific attention being given to main parts, 
circuits, and connections. The student is expected to: 

(A) define terms such as ampacity, branch circuit, cir-
cuit breaker, controller, duty, full-load amps, ground fault circuit in-
terrupter, interrupting rating, motor circuit switch, thermal protector, 
National Electrical Manufacturers Association design letter, non-auto-
matic, overcurrent, overload, rated full-load speed, rated horsepower, 
remote control circuit, service factor, and thermal cutout; 

(B) describe the various types of motor enclosures; 

(C) describe how the rated voltage of a motor differs 
from the system voltage; 

(D) describe the basic construction and components of 
a three-phase squirrel cage induction motor; 

(E) explain the relationships among speed, frequency, 
and the number of poles in a three-phase induction motor; 

(F) describe how torque is developed in an induction 
motor; 

(G) explain how and why torque varies with rotor reac-
tance and slip; 

(H) define percent slip and speed regulation; 

(I) explain how the direction of a three-phase motor is 
reversed; 

(J) describe the component parts and operating charac-
teristics of a three-phase wound-rotor induction motor; 

(K) define torque, starting current, and armature reac-
tion as they apply to direct current motors; 

(L) explain how the direction of rotation of a direct cur-
rent motor is changed; 

(M) describe the design and characteristics of direct 
current shunt, series, and compound motors; 

(N) describe dual-voltage motors and their applica-
tions; 

(O) describe the methods for determining various motor 
connections; and 

(P) describe general motor protection requirements as 
delineated by the National Electrical Code. 

(4) The student learns the purpose for grounding and bond-
ing electrical systems. The student is expected to: 

(A) explain the purpose of grounding and the scope of 
the National Electrical Code; 

(B) distinguish between a short circuit and a ground 
fault; 

(C) define the National Electrical Code ground-related 
terms; 

(D) distinguish between system grounding and equip-
ment grounding; 

(E) use the National Electrical Code to size the ground-
ing electrode conductor for various alternating current systems; 

(F) explain the National Electrical Code requirements 
for the installation and physical protection of grounding electrode con-
ductors; 

(G) explain the function of the grounding electrode sys-
tem and determine which grounding electrodes must be used; 

(H) define electrodes and explain the resistance require-
ments for electrodes using the National Electrical Code; 

(I) use the National Electrical Code to size the equip-
ment grounding conductor for raceways and equipment; 

(J) explain the function of the main bonding jumper and 
system bonding jumpers in the grounding system and size the bonding 
jumpers for various applications; 

(K) size the main bonding jumper for a service using 
multiple service disconnecting means; 

(L) explain the National Electrical Code requirements 
for bonding of enclosures and equipment; 

(M) explain effective grounding and its importance in 
clearing ground faults and short circuits; 

(N) explain the purposes of the grounded conductor 
neutral in operation of overcurrent devices; 

(O) explain the National Electrical Code requirements 
for grounding separately derived systems, including transformers and 
generators; 

(P) explain the National Electrical Code requirements 
for grounding at more than one building; and 

(Q) explain the National Electrical Code grounding re-
quirements for systems over 600 volts. 

(5) The student properly bends all sizes of conduit up to six 
inches. The student is expected to: 

(A) describe the process of conduit bending using 
power tools; 

(B) identify all parts of popular electric and hydraulic 
benders; 

(C) avoid excessive waste when working with conduit 
systems; 

50 TexReg 1152 February 28, 2025 Texas Register 



(D) bend offsets, kicks, saddles, and segmented and 
parallel bends; 

(E) explain the requirements for the National Electrical 
Code for bending conduit; 

(F) compute the radius, degrees in bend, developed 
length, and gain for conduit up to six inches; and 

(G) explain how to correct damaged conduit and mod-
ify existing bends. 

(6) The student learns to select and size outlet boxes, pull 
boxes, and junction boxes. The student is expected to: 

(A) describe the different types of nonmetallic and 
metallic boxes; 

(B) calculate the required box size for any number and 
size of conductors; 

(C) explain the National Electrical Code regulations for 
volume required per conductor in outlet boxes; 

(D) locate, install, and support boxes of all types; 

(E) describe the National Electrical Code regulations 
governing pull and junction boxes; 

(F) explain the radius rule when installing conductors 
in pull boxes; 

(G) understand the National Electrical Code require-
ments for boxes supporting lighting fixtures; 

(H) describe the purpose of conduit bodies and Type FS 
boxes; 

(I) install the different types of fittings used in conjunc-
tion with boxes; 

(J) describe the installation rules for boxes and fittings 
in hazardous areas; 

(K) explain how boxes and fittings are selected and in-
stalled; and 

(L) describe the various types of box supports. 

(7) The student knows transportation, storage, and setup of 
cable reels, methods of rigging, and procedures to complete cable pulls 
in raceways and cable trays. The student is expected to: 

(A) describe the various methods of installing conduc-
tors in conduit; 

(B) plan and set up for a cable pull; 

(C) describe how cable reels are transported to the 
pulling site; 

(D) set up reel stands and spindles for a wire-pulling 
installation; 

(E) explain how mandrels, swabs, and brushes are used 
to prepare conduit for conductors; 

(F) install a pull line for a cable-pulling operation; 

(G) explain the operation of power fish tape systems; 

(H) prepare the ends of conductors for pulling; 

(I) describe the types of cable pullers; 

(J) describe the process of high-force cable pulling; 

(K) explain how to support conductors in vertical con-
duit runs; 

(L) describe the installation of cables in cable trays; 

(M) explain the importance of communication during a 
cable-pulling operation; and 

(N) calculate the probable stress or tension in cable 
pulls. 

(8) The student installs cable trays and modifies cable trays 
and cable. The student is expected to: 

(A) describe the components that make up a cable tray 
assembly; 

(B) explain the methods used to hang and secure a cable 
tray; 

(C) describe how cable enters and exits cable trays; 

(D) select the proper cable tray fitting for the situation; 

(E) explain the National Electrical Manufacturers As-
sociation standards for cable tray installations; 

(F) explain the National Electrical Code requirements 
for cable tray installations; 

(G) select the required fittings to ensure equipment 
grounding continuity in cable tray systems; 

(H) interpret electrical working drawings showing ca-
ble tray fittings; 

(I) size a cable tray for the number and type of conduc-
tors contained in the system; 

(J) select rollers and sheaves for pulling cable in spe-
cific cable tray situations; and 

(K) designate the required locations of rollers and 
sheaves for a specific cable pull. 

(9) The student knows the methods of terminating and 
splicing conductors of all types and sizes and the preparation and 
taping of conductors. The student is expected to: 

(A) describe how to make a good conductor termina-
tion; 

(B) prepare cable ends for terminations and splices; 

(C) install lugs and connectors onto conductors; 

(D) train cable at termination points; 

(E) explain the role of the National Electrical Code in 
making cable terminations and splices; 

(F) explain why mechanical stress should be avoided at 
cable termination points; 

(G) describe the importance of using proper bolt torque 
when bolting lugs onto bus bars; 

(H) describe crimping techniques; 

(I) select the proper lug or connector for the job; 

(J) describe splicing techniques; and 

(K) explain how to use hand and power crimping tools. 
(10) The student installs single- and three-phase services, 

including metering equipment. The student is expected to: 
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(A) describe various types of electric services for com-
mercial and industrial installations; 

(B) read electrical drawings and diagrams describing 
service installation; 

(C) calculate and select service-entrance equipment; 

(D) explain the role of the National Electrical Code in 
service installations; 

(E) install main disconnect switches, panel boards, and 
overcurrent protection devices; 

(F) identify the circuit loads, number of circuits re-
quired, and installation requirements for distribution panels; 

(G) explain the types and purposes of service ground-
ing; 

(H) explain the purpose and required locations of 
ground fault circuit interrupters; 

(I) describe single-phase service connections; and 

(J) describe both wye-phase and delta-connected three-
phase services. 

(11) The student knows the practical application of fuses 
and circuit breakers. The student is expected to: 

(A) explain the necessity of overcurrent protection de-
vices in electrical circuits; 

(B) define the terms associated with fuses and circuit 
breakers; 

(C) describe the operation of a circuit breaker; 

(D) select the most suitable overcurrent device for the 
application; 

(E) describe the operation of single-element and time-
delay fuses; 

(F) explain how ground fault circuit interrupters can 
save lives; 

(G) calculate short circuit currents; and 

(H) describe troubleshooting and maintenance tech-
niques for overcurrent devices. 

(12) The student knows the practical applications of con-
tactors and relays. The student is expected to: 

(A) describe the operating principles of contactors and 
relays; 

(B) select contactors and relays for use in specific elec-
trical systems; 

(C) explain how mechanical contactors operate; 

(D) explain how solid-state contactors operate; 

(E) install contactors and relays according to National 
Electrical Code requirements; 

(F) select and install contactors and relays for lighting 
control; 

(G) describe how overload relays operate; 

(H) connect a simple control circuit; and 

(I) test control circuits. 

(13) The student learns the basic principles of human vi-
sion and the characteristics of light. The student is expected to: 

(A) explain how the human eye works; 

(B) describe the characteristics of light; 

(C) recognize the different kinds of lamps and explain 
the advantages and disadvantages of each type, including incandescent, 
halogen, fluorescent, and high-intensity discharge; 

(D) select and install lamps into lighting fixtures; and 

(E) recognize and install various types of light-
ing fixtures, including surface mounted, recessed, suspended, and 
track-mounted units. 

§127.111. Heating, Ventilation, and Air Conditioning (HVAC) and 
Refrigeration Technology I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Architecture, Principles of Construction, or Con-
struction Technology I. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Heating, Ventilation, and Air Conditioning (HVAC) 
and Refrigeration Technology I, students will gain knowledge and 
skills needed to enter the industry as technicians in the HVAC and 
refrigeration industry or building maintenance industry, prepare for a 
postsecondary degree in a specified field of construction management, 
or pursue an approved apprenticeship program. Students will acquire 
knowledge and skills in safety, principles of HVAC theory, use of 
tools, codes, and installation of HVAC and refrigeration equipment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify job opportunities with their accompanying 
job duties in occupations such as electrician, building maintenance 
technician or manager, and electrical engineer; and 

(B) research career pathways along with the education, 
job skills, and experience required to achieve a career goal. 
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(2) The student learns the basic principles of HVAC and 
refrigeration. The student is expected to: 

(A) explain the basic principles of HVAC; 

(B) describe what the Clean Air Act means to the 
HVAC and refrigeration industry; and 

(C) identify the types of schedules and drawings used 
by the HVAC and refrigeration industry. 

(3) The student applies knowledge and skills in mathemat-
ics as they relate to HVAC and the principles of refrigeration. The 
student is expected to: 

(A) identify similar units of measurement in both Eng-
lish and the International System (SI) of units; 

(B) calculate and convert measured values and volumes 
expressed in mathematical equations and formulas; and 

(C) convert temperature values between Celsius and 
Fahrenheit. 

(4) The student selects, prepares, connects, and installs 
copper and plastic piping and fittings. The student is expected to: 

(A) state the precautions that must be taken when in-
stalling refrigerant piping; 

(B) select, cut, and bend the right copper tubing for the 
job; 

(C) safely connect tubing, using flare and compression 
fittings; 

(D) determine the correct hardware and supports 
needed for refrigerant pipe installations; 

(E) describe the basic requirements needed to identify 
and install various types of plastic pipe and state their uses; 

(F) demonstrate various methods used to pressure test 
HVAC systems; 

(G) identify types of plastic pipe and state their uses; 
and 

(H) cut and join lengths of plastic pipe. 

(5) The student cuts, threads, and joins ferrous piping. The 
student is expected to: 

(A) assemble and operate the tools used for soldering; 

(B) prepare tubing and fittings for soldering; 

(C) identify the purposes and uses of solder and solder 
fluxes; 

(D) solder copper tubing fittings; 

(E) assemble and operate the tools used for brazing; 

(F) prepare tubing and fittings for brazing; 

(G) identify the purposes and uses of filler metals and 
fluxes used for brazing; 

(H) braze copper tubing and fittings; 

(I) identify the inert gases that can be used safely to 
purge tubing when brazing; 

(J) identify the types of ferrous metal pipes; 

(K) accurately measure the sizes of ferrous metal pipes; 

(L) identify the common malleable iron fittings; 

(M) cut, ream, and thread ferrous metal pipe; 

(N) join lengths of threaded pipe together and install fit-
tings; 

(O) describe the main points to consider when installing 
pipe runs; and 

(P) describe the methods used to join grooved piping. 

(6) The student knows electrical principles, power genera-
tion and distribution, electrical components, direct current circuits, and 
electrical safety. The student is expected to: 

(A) explain how electrical power is distributed; 

(B) describe how voltage, current, resistance, and 
power are related; 

(C) calculate the current, voltage, and resistance in a 
circuit using Ohm's law; 

(D) calculate how much power is consumed by a circuit 
using the power formula; 

(E) describe the differences between series and parallel 
circuits and calculate loads in each; 

(F) describe the purpose and operation of the various 
electrical components used in HVAC equipment; 

(G) state and demonstrate the safety precautions that 
must be followed when working on electrical equipment; 

(H) make voltage, current, and resistance measure-
ments using electrical test equipment; and 

(I) read and interpret common electrical symbols. 

(7) The student learns the principles of heat transfer, refrig-
eration, pressure temperature relationships, and the components and 
accessories used in air conditioning systems. The student is expected 
to: 

(A) explain how heat transfer occurs in a cooling sys-
tem, demonstrating an understanding of the terms and concepts used in 
the refrigeration cycle; 

(B) calculate the temperature and pressure relationships 
at key points in the refrigeration cycle; 

(C) under supervision, use temperature- and pressure-
measuring instruments to make readings at key points in the refrigera-
tion cycle; 

(D) identify commonly used refrigerants and demon-
strate the procedures for handling these refrigerants; 

(E) identify the major components of a cooling system 
and explain how each type works; 

(F) identify the major accessories available for cooling 
systems and explain how each works; 

(G) identify the control devices used in cooling systems 
and explain how each works; and 

(H) demonstrate the correct methods to be used when 
piping a refrigeration system. 

(8) The student learns heating fundamentals, types and de-
signs of furnaces and their components, and basic procedures for in-
stalling and servicing furnaces. The student is expected to: 

(A) explain the three methods by which heat is trans-
ferred and give an example of each; 
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(B) describe how combustion occurs and identify the 
by-products of combustion; 

(C) identify the various types of fuels used in heating; 

(D) identify the major components and accessories of 
an induced draft and condensing gas furnace and explain the function 
of each component; 

(E) describe the factors that must be considered when 
installing a furnace; 

(F) identify the major components of a gas furnace and 
describe how each works; 

(G) use a manometer under supervision to measure and 
adjust manifold pressure on a gas furnace; 

(H) identify the major components of an oil furnace and 
describe how each component works; and 

(I) perform furnace preventive maintenance procedures 
such as cleaning and filter replacement under supervision. 

(9) The student gains knowledge and skills related to air 
distribution systems. The student is expected to: 

(A) describe the airflow and pressures in a basic forced-
air distribution system; 

(B) explain the differences between propeller and cen-
trifugal fans and blowers; 

(C) identify the various types of duct systems and ex-
plain why and where each type is used; 

(D) demonstrate or explain the installation of metal, 
fiberboard, and flexible duct; 

(E) demonstrate or explain the installation of fittings 
and transitions used in duct systems; 

(F) demonstrate or explain the use and installation of 
diffusers, registers, and grilles used in duct systems; 

(G) demonstrate or explain the use and installation of 
dampers used in duct systems; 

(H) demonstrate or explain the use and installation of 
insulation and vapor barriers used in duct systems; 

(I) identify the instruments used to make measurements 
in air systems and explain the use of each instrument; and 

(J) make accurate temperature, air pressure, and veloc-
ity measurements in an air distribution system. 

§127.112. Heating, Ventilation, and Air Conditioning (HVAC) and 
Refrigeration Technology II (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 11 and 12. Prerequisite: 
Heating, Ventilation, and Air Conditioning (HVAC) and Refrigeration 
Technology I. Recommended prerequisite: Principles of Architecture 
or Principles of Construction. Students shall be awarded two credits 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 

technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Heating, Ventilation, and Air Conditioning (HVAC) 
and Refrigeration Technology II, students will gain advanced knowl-
edge and skills needed to enter the industry as HVAC and refrigeration 
technicians or building maintenance technicians or supervisors, pre-
pare for a postsecondary degree in a specified field of construction or 
construction management, or pursue an approved apprenticeship pro-
gram. Students will acquire knowledge and skills in safety, electrical 
theory, use of tools, codes, installation of commercial HVAC equip-
ment, heat pumps, troubleshooting techniques, various duct systems, 
and maintenance practices. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify job opportunities with their accompanying 
job duties in occupations such as electrician, building maintenance 
technician or manager, and electrical engineer; and 

(B) research career pathways along with the education, 
job skills, and experience required to achieve a career goal. 

(2) The student learns the principles of commercial air sys-
tems. The student is expected to: 

(A) identify the differences between types of commer-
cial air systems; 

(B) identify the type of building in which a particular 
type of system is used; and 

(C) explain the typical range of capacities for a com-
mercial air system. 

(3) The student knows the principles of venting fossil-fuel 
furnaces and the proper methods for selecting and installing vent sys-
tems for gas-fired heating equipment. The student is expected to: 

(A) describe the principles of combustion and explain 
complete and incomplete combustion; 

(B) describe the content of flue gas and explain how it 
is vented; 

(C) identify the components of a furnace vent system; 

(D) describe how to select and install a vent system; 

(E) perform the adjustments necessary to achieve 
proper combustion in a gas furnace; 

(F) describe the techniques for venting different types 
of furnaces; 
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(G) explain the various draft control devices used with 
natural-draft furnaces; 

(H) calculate the size of a vent required for a given ap-
plication; and 

(I) adjust a thermostat heat anticipator. 

(4) The student gains knowledge of hot water heating sys-
tems, focusing on safe operation of the low-pressure boiler and piping 
systems commonly used in residential applications. The student is ex-
pected to: 

(A) explain the terms and concepts used when working 
with hot-water heating; 

(B) identify the major components of hot-water heat-
ing; 

(C) explain the purpose of each component of hot-water 
heating; 

(D) demonstrate the safety precautions used when 
working with hot-water systems; 

(E) demonstrate how to operate selected hot-water sys-
tems; 

(F) demonstrate how to safely perform selected operat-
ing procedures on low-pressure systems; 

(G) identify the common piping configurations used 
with hot-water heating; 

(H) explain how to read the pressure across a water sys-
tem circulating pump; 

(I) calculate heating water flow rates; and 

(J) select a pump for a given application. 

(5) The student learns the basic principles, processes, and 
devices used to control humidity and air clean-lines as well as devices 
used to conserve energy in HVAC systems. The student is expected to: 

(A) explain why it is important to control humidity in a 
building; 

(B) recognize the various kinds of humidifiers used 
with HVAC systems and explain why each is used; 

(C) demonstrate how to install and service the humidi-
fiers used in HVAC systems; 

(D) recognize the kinds of air filters used with HVAC 
systems and explain why each is used; 

(E) demonstrate how to install and service the filters 
used in HVAC systems; 

(F) use a manometer or differential pressure gauge to 
measure the friction loss of an air filter; 

(G) identify accessories commonly used with air con-
ditioning systems to improve indoor air quality and reduce energy cost 
and explain the function of each, including humidity control devices, 
air filtration devices, and energy conservation devices; and 

(H) demonstrate or describe how to clean an electronic 
air cleaner. 

(6) The student gains the knowledge and skills in the 
handling of refrigerant and equipment servicing procedures to service 
HVAC systems in an environmentally safe manner. The student is 
expected to: 

(A) identify the common types of leak detectors and ex-
plain how each is used; 

(B) perform leak detection tests using selected meth-
ods; 

(C) identify the service equipment used for evacuating 
a system and explain why each item of equipment is used; 

(D) perform system evacuation and dehydration; 

(E) identify the service equipment used for recovering 
refrigerant from a system and for recycling the recovered refrigerant 
and explain why each item of equipment is used; 

(F) perform a refrigerant recovery; 

(G) evacuate a system to a deep vacuum; 

(H) identify the service equipment used for charging re-
frigerant into a system and explain why each item of equipment is used; 

(I) use nitrogen to purge a system; and 

(J) charge refrigerant into a system using various meth-
ods, including weight, superheat, sub-cooling, and charging pressure 
chart. 

(7) The student gains knowledge of transformers, single-
phase and three-phase power distribution, capacitors, theory and op-
eration of induction motors, and instruments and techniques used in 
testing alternating current circuits and components. The student is ex-
pected to: 

(A) describe the operation of various types of trans-
formers; 

(B) explain how alternating current is developed and 
draw a sine wave; 

(C) identify single-phase and three-phase wiring ar-
rangements; 

(D) explain how phase shift occurs in inductors and ca-
pacitors; 

(E) describe the types of capacitors and their applica-
tions; 

(F) explain the operation of single-phase and 
three-phase induction motors; 

(G) identify the various types of single-phase motors 
and their applications; 

(H) state and demonstrate the safety precautions that 
must be followed when working with electrical equipment; and 

(I) test alternating current components, including ca-
pacitors, transformers, and motors. 

(8) The student learns the theory of solid-state electronics 
as well as the operation, use, and testing of the various electronic com-
ponents used in HVAC equipment. The student is expected to: 

(A) explain the theory of electronics and semiconduc-
tors; 

(B) explain how various semiconductor devices such as 
diodes, light emitting diodes, and photo diodes work and how the de-
vices are used in power and control circuits; 

(C) identify different types of resistors and explain how 
their resistance values can be determined; 
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(D) describe the operation and function of thermistors 
and cad cells; 

(E) test semiconductor components; and 

(F) identify the connectors on a personal computer. 

(9) The student learns the operation, testing, and adjust-
ment of conventional and electronic thermostats as well as the oper-
ation of common electrical, electronic, and pneumatic circuits used to 
control HVAC systems. The student is expected to: 

(A) explain the function of a thermostat in an HVAC 
system; 

(B) describe different types of thermostats and explain 
how the thermostats are used; 

(C) demonstrate the correct installation and adjustment 
of a thermostat; 

(D) explain the principles applicable to all control sys-
tems; 

(E) identify the various types of electromechanical, 
electronic, and pneumatic HVAC controls and explain their function 
and operation; 

(F) describe a systematic approach for electrical trou-
bleshooting of HVAC equipment and components; 

(G) recognize and use equipment manufacturers' trou-
bleshooting aids to troubleshoot HVAC equipment; 

(H) demonstrate how to isolate electrical problems to 
faulty power distribution, load, or control circuits; 

(I) identify the service instruments needed to trou-
bleshoot HVAC electrical equipment; 

(J) make electrical troubleshooting checks and mea-
surements on circuits and components common to all HVAC equip-
ment; and 

(K) isolate and correct malfunctions in a cooling system 
control circuit. 

(10) The student learns the tools, instruments, and tech-
niques used in troubleshooting gas heating appliances, including how 
to isolate and correct faults. The student is expected to: 

(A) describe the operating sequence for gas heating 
equipment; 

(B) interpret control circuit diagrams for gas heating 
systems; 

(C) describe the operation of various types of burner ig-
nition methods; 

(D) identify the tools and instruments used when trou-
bleshooting gas heating systems; 

(E) demonstrate using the tools and instruments re-
quired for troubleshooting gas heating systems; and 

(F) isolate and correct malfunctions in gas heating sys-
tems. 

(11) The student learns the techniques and equipment used 
in troubleshooting cooling equipment and analyzing system tempera-
tures and pressures in order to isolate faults. The student is expected 
to: 

(A) describe a systematic approach for troubleshooting 
cooling systems and components; 

(B) isolate problems to electrical and mechanical func-
tions in cooling systems; 

(C) recognize and use equipment manufacturers' trou-
bleshooting aids to troubleshoot cooling systems; 

(D) identify and use the service instruments needed to 
troubleshoot cooling systems; 

(E) troubleshoot selected problems in cooling equip-
ment; and 

(F) state the safety precautions associated with cooling 
troubleshooting. 

(12) The student learns the principles of reverse-cycle heat-
ing, the operation of various types of heat pumps, and the mechanisms 
of heat pump control circuits and learns to install and service heat 
pumps. The student is expected to: 

(A) describe the principles of reverse-cycle heating; 

(B) identify heat pumps by type and general classifica-
tion; 

(C) describe various types of geothermal water loops 
and their application; 

(D) list the components of heat pump systems; 

(E) describe the role and operation of electric heat in 
common heat pump systems; 

(F) describe common heat pump ratings such as coeffi-
cient of performance, heating season performance factor, and seasonal 
energy efficiency ratio; 

(G) demonstrate heat pump installation and service pro-
cedures; 

(H) identify and install refrigerant circuit accessories 
commonly associated with heat pumps; 

(I) analyze a heat pump control circuit; and 

(J) isolate and correct malfunctions in a heat pump. 

(13) The student selects the application and installation of 
various types of fasteners, gaskets, seals, and lubricants as well as the 
installation and adjustment of different types of belt drives, bearings, 
and couplings. The student is expected to: 

(A) identify, explain, and install threaded and 
non-threaded fasteners; 

(B) identify, remove, and install types of gaskets, pack-
ings, and seals; 

(C) identify types of lubricants and explain their uses; 

(D) use lubrication equipment to lubricate motor bear-
ings; 

(E) identify the types of belt drives, explain their uses, 
and demonstrate procedures used to install or adjust them; 

(F) identify and explain types of couplings; 

(G) demonstrate procedures used to remove, install, 
and align couplings; 

(H) identify types of bearings and explain their uses; 

(I) explain causes of bearing failures; 

(J) demonstrate procedures used to remove and install 
bearings; 
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(K) perform preventive maintenance inspection and 
cleaning procedures; and 

(L) list ways to develop and maintain good customer 
relations. 

(14) The student demonstrates how to lay out, fabricate, 
install, and join sheet metal ductwork. The student is expected to: 

(A) identify and describe the types of sheet metal; 

(B) define properties of steel and aluminum alloys; 

(C) describe a layout method and perform proper cut-
ting; 

(D) join sheet metal duct sections using proper seams 
and connectors; 

(E) describe proper hanging and support methods for 
sheet metal ductwork; 

(F) describe thermal and acoustic insulation principles; 

(G) select, apply, and seal the proper insulation for sheet 
metal ductwork; 

(H) describe guidelines for installing components such 
as register, diffusers, grilles, dampers, access doors, and zoning acces-
sories; and 

(I) install takeoffs and attach flexible duct to a sheet 
metal duct. 

(15) The student gains the knowledge and skills to lay out, 
fabricate, install, join, attach, and support fiberglass ductwork and fit-
tings. The student is expected to: 

(A) identify types of fiberglass duct, including flexible 
duct; 

(B) describe fiberglass duct layout and some basic fab-
rication methods; 

(C) describe the various closure methods for sealing 
fiberglass duct; 

(D) fabricate selected duct modules and fittings using 
the appropriate tools; 

(E) describe hanging and support methods for fiberglass 
duct; 

(F) describe how to repair major and minor damage to 
fiberglass duct; and 

(G) install takeoffs and attach flexible duct to a fiber-
glass duct. 

§127.113. Plumbing Technology I (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Architecture, Principles of Construction, or Con-
struction Technology I. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Plumbing Technology I, students will gain knowl-
edge and skills needed to enter the industry as a plumbing apprentice, 
building maintenance technician, or supervisor or prepare for a post-
secondary degree in construction management, architecture, or engi-
neering. Students will acquire knowledge and skills in industry work-
place basics and employer/customer expectations, including how to use 
a plumbing code book; how to identify and use power and hand tools; 
how to be safe on the jobsite and when using hand and power tools; 
how to apply basic plumbing mathematics and plumbing drawing; and 
how to identify, fit, and use plastic, copper, cast iron, carbon steel, and 
corrugated stainless steel pipe. In addition, students will be introduced 
to gas, drainage, and water supply systems and continue their knowl-
edge of workplace basics and green technologies. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student is expected to demonstrate professional 
standards/employability skills as required by business and industry. 
The student is expected to: 

(A) demonstrate oral communication, written commu-
nication, leadership skills, teamwork skills, conflict management, cus-
tomer service, professionalism, work ethic, integrity, multitasking, ini-
tiative, creativity, and how to follow directions; 

(B) understand the importance of showing up to work 
on time, maintaining appropriate personal appearance, working as a 
team member, and being honest; 

(C) demonstrate an understanding of the responsibili-
ties of driving a company vehicle; 

(D) demonstrate an understanding of why and how lis-
tening is a critical life skill; and 

(E) demonstrate an understanding of the importance of 
being a self-starter and of increasing one's knowledge and skills in a 
chosen career field. 

(2) The student understands the causes of accidents and 
their consequences and repercussions in terms of delays, increased ex-
penses, injury, and loss of life. The student is expected to: 

(A) describe the common unsafe acts and conditions 
that cause accidents; 

(B) describe how to handle unsafe acts and conditions; 

(C) explain the impact and cost of accidents and ill-
nesses; 

(D) demonstrate the use and care of appropriate per-
sonal protective equipment; 

(E) identify job-site hazards specific to plumbers; 

(F) demonstrate the proper use of ladders; 

(G) explain how to work around a trench; 
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(H) describe and demonstrate the lockout/tagout 
process; and 

(I) understand the purpose of material safety data sheets 
(MSDS) and their importance to job-site and personal safety. 

(3) The student understands and demonstrates what em-
ployer and customer expectations are and is familiar with industry 
workplace basics and their importance. The student is expected to: 

(A) identify job opportunities and their accompanying 
job duties such as a plumber, building maintenance technician or su-
pervisor, manager, and mechanical engineer; 

(B) research careers along with the education, job skills, 
and experience required to achieve career goals; 

(C) identify the industries and associations that make 
up the modern plumbing profession; 

(D) demonstrate how to properly treat company and 
customer property; 

(E) understand the importance of keeping the work area 
clean and how that applies to job safety; and 

(F) understand the importance of using industry stan-
dards and techniques for the job. 

(4) The student understands and demonstrates what green 
technology is and how it relates to the plumbing profession and envi-
ronment. The student is expected to: 

(A) identify different green plumbing fixtures; 

(B) identify different types of reuse plumbing systems; 
and 

(C) design and demonstrate a particular reuse water 
plumbing system. 

(5) The student selects and safely uses different types of 
hand and power tools related to a specific task. The student is expected 
to: 

(A) identify the hand and power tools used in the 
plumbing industry; 

(B) demonstrate the proper use of hand and power 
plumbing tools; 

(C) demonstrate the ability to know when and how to 
select the proper tools for tasks; 

(D) demonstrate proper maintenance and care for hand 
and power tools; 

(E) demonstrate how to prepare a surface for tool use; 

(F) describe the safety requirements for using plumbing 
tools; and 

(G) identify and demonstrate how to read and use vari-
ous rulers and measuring tools. 

(6) The student applies mathematical concepts to whole 
numbers, fractions, decimals, and squared numbers and examines how 
these concepts apply to specific situations. The student is expected to: 

(A) add, subtract, multiply, and divide whole numbers, 
fractions, and decimals; 

(B) convert fractions to decimals and decimals to frac-
tions; 

(C) demonstrate mathematical competency in the met-
ric system and how the metric system is used in the plumbing industry; 

(D) square various numbers and determine the square 
roots of numbers with and without a calculator; 

(E) identify and demonstrate the parts of a plumbing fit-
ting and use common pipe-measuring techniques; 

(F) use fitting dimensions tables to determine fitting al-
lowances and thread makeup; and 

(G) demonstrate how to measure end-to-end, center-to-
center, and end-to-center measurements using fitting allowances and 
thread makeup. 

(7) The student learns the various types of drawings used 
in the plumbing industry to lay out and install plumbing systems. The 
student is expected to: 

(A) use current architectural technology to identify pic-
torial, isometric and oblique, schematic, and orthographic drawings 
and discuss how different views are used to depict information about 
objects; 

(B) identify the basic symbols used in schematic draw-
ings of pipe assemblies; 

(C) explain the types of drawings that may be included 
in a set of plumbing drawings and the relationship among the different 
drawings; 

(D) interpret plumbing-related information from a set 
of drawings; 

(E) demonstrate how to sketch orthographic drawings; 

(F) demonstrate the use of an architect's scale to draw 
lines to scale and to measure lines drawn to scale; and 

(G) explain how code requirements apply to certain 
drawings. 

(8) The student learns the types and schedules of plastic 
pipe and fittings used in plumbing applications, including acryloni-
trile butadiene styrene or ABS, polyvinyl chloride or PVC, chlorinated 
polyvinyl chloride or CPVC, polyethylene or Poly pipe, crosslinked 
polyethylene or PEX, and polybutylene. The student is expected to: 

(A) identify types of materials and schedules of plastic 
piping; 

(B) identify proper and improper applications of plastic 
piping; 

(C) identify types of fittings and valves used with plas-
tic fittings; 

(D) identify and determine the kinds of hangers and 
supports needed for plastic piping; 

(E) identify the various techniques used in hanging and 
supporting plastic piping; 

(F) demonstrate how to measure, cut, and join the dif-
ferent types of plastic piping; 

(G) explain proper procedures for the handling, storage, 
and protection of plastic pipes; and 

(H) explain how code requirements apply to different 
types of plastic pipe. 

(9) The student understands the applications of copper pipe 
and fittings, the types of valves that can be used on copper pipe systems, 
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and the methods for cutting, reaming, joining, and installing copper 
tubing. The student is expected to: 

(A) identify the different types of copper tubing; 

(B) identify the material properties and storage and han-
dling requirements of copper tubing; 

(C) identify the types of fittings and valves used with 
copper tubing; 

(D) identify the various techniques used in hanging and 
supporting copper tubing; 

(E) demonstrate, using industry standards, how to 
safely solder copper tubing using different heat sources; 

(F) demonstrate how to measure, ream, and cut copper 
piping; 

(G) identify the hazards and safety precautions associ-
ated with copper piping; and 

(H) explain how code requirements apply to copper tub-
ing. 

(10) The student measures, cuts, threads, reams, joins, and 
hangs carbon steel pipe and becomes familiar with labeling and sizing 
carbon steel pipe. The student is expected to: 

(A) recognize proper applications of carbon steel pip-
ing; 

(B) identify the material properties, storage, and han-
dling requirements of carbon steel piping; 

(C) identify the various techniques used in hanging and 
supporting carbon steel piping; 

(D) demonstrate how to measure, cut, ream, thread, and 
join carbon steel piping; and 

(E) explain how code requirements apply to carbon 
steel pipe. 

(11) The student gains knowledge and skills to connect and 
install corrugated stainless steel tubing in various installation condi-
tions. The student is expected to: 

(A) identify the common manufacturers of corrugated 
stainless steel tubing; 

(B) recognize proper and improper applications of cor-
rugated stainless steel tubing; 

(C) identify the various techniques used in hanging and 
supporting corrugated stainless steel tubing; 

(D) demonstrate how to measure, cut, and join corru-
gated stainless steel tubing; 

(E) identify the material properties, storage, and han-
dling requirements of corrugated stainless steel tubing; and 

(F) explain how code requirements apply to corrugated 
stainless steel tubing. 

(12) The student understands the way drain, waste, and 
vent systems remove waste safely. The student understands how pipes, 
drains, traps, and vents work and the different types of materials used 
for drain waste and vent (DWV) piping. The student is expected to: 

(A) explain how waste moves from a fixture through the 
drain system to the public or private sewer system; 

(B) identify the major components of a drainage system 
and describe their functions; 

(C) identify the different types of traps and their com-
ponents, explain the importance of traps, and identify the ways that 
traps can lose their seals; 

(D) identify the various types of drain, waste, and vent 
fittings and describe their applications; 

(E) identify significant code and health issues, viola-
tions, and consequences related to drain, waste, and vent systems; 

(F) identify DWV symbols and lines on an isometric 
drawing and a floor plan; 

(G) demonstrate how to draw an isometric DWV sys-
tem to make a materials list; 

(H) recognize and explain the use of different pipe and 
fitting materials used for DWV piping and how they are assembled; and 

(I) understand how code requirements apply to DWV 
systems. 

(13) The student identifies major components of a munic-
ipal water system and how water is distributed to residential or com-
mercial houses or buildings. The student is expected to: 

(A) describe and explain the earth's water cycle; 

(B) describes different water sources; 

(C) describe and show how water gets from the water 
well or water meter to the house or building; and 

(D) discuss and explain different types of valves and 
devices found in a residential or commercial water system. 

(14) The student identifies and draws hot and cold water 
lines on a floor plan using an isometric drawing. The student is ex-
pected to: 

(A) identify hot and cold water lines and their symbols 
on a floor plan; 

(B) demonstrate how to draw hot and cold water lines 
on a floor plan using an isometric drawing; and 

(C) demonstrate how to properly size a residential hot 
and cold water system. 

(15) The student describes and demonstrates the different 
types of valves and their uses. The student is expected to: 

(A) explain why and where open-close valves are used; 

(B) explain why and where flow regulation valves are 
used; 

(C) explain why and where pressure reducing valves are 
used; and 

(D) explain why and where pressure and vacuum relief 
valves are used. 

§127.114. Plumbing Technology II (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Plumb-
ing Technology I. Students shall be awarded two credits for successful 
completion of this course. 
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(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Plumbing Technology II, students will gain the ad-
vanced knowledge and skills needed to enter the industry as a plumber, 
building maintenance technician, or supervisor or prepare for a post-
secondary degree in mechanical engineering. Students will acquire 
knowledge and skills in plumbing codes, industry workplace basics, 
and employer/customer expectations, including tool and jobsite safety, 
advanced plumbing mathematics, commercial drawings, basic elec-
tricity, hanger installation, supports and structural penetrations, roof 
drains, fixture installation, valves and faucets, and oxy-fuel safety. Stu-
dents will also learn about setup, cutting, brazing and welding water 
system sizing; gas, drain, waste and vent installation and testing; and 
water heater installation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) use industry standards to demonstrate oral commu-
nication, written communication, leadership, teamwork, conflict man-
agement, customer service, professionalism, work ethic, integrity, mul-
titasking, initiative, creativity, and how to follow directions; 

(B) demonstrate an understanding of the importance of 
showing up to work on time, maintaining appropriate personal appear-
ance, working as a team member, and being honest; 

(C) demonstrate an understanding of the responsibili-
ties of driving a company vehicle; 

(D) demonstrate an understanding of why and how lis-
tening is a critical skill; and 

(E) demonstrate an understanding of the importance of 
being a self-starter and of increasing one's knowledge and skills in a 
chosen career field. 

(2) The student identifies and demonstrates the use of hand 
and power tools such as pipe wrenches; rulers; measuring devices; drill 
bits; pipe stands; pipe vises; levels; pipe fabrication tools; and pipe 
cutting, threading, and reaming tools. The student is expected to: 

(A) demonstrate how to measure with a 6-foot folding 
rule and 25-foot measuring tape; 

(B) read and use rulers and measuring devices; 

(C) demonstrate how to measure end-to-end, center-to-
center, and end-to-center pipe measurements; and 

(D) identify and safely demonstrate the use of selected 
hand and power tools. 

(3) The student understands different types of drill bits 
used in the plumbing profession. The student is expected to: 

(A) explain the differences among and applications for 
masonry, twist steel, hole saw, paddle, and self-feeding wood bits; and 

(B) demonstrate the use and application of masonry, 
twist steel, hole saw, paddle, and self- feeding wood bits. 

(4) The student applies algebra and geometry to solve 
plumbing-related problems. The student is expected to: 

(A) demonstrate how to determine the volume of a 
cylinder; 

(B) demonstrate how to determine volume and length 
measurements using cubic feet and yards; 

(C) demonstrate how to determine fall and grades of a 
pipe; 

(D) demonstrate how to calculate simple and rolling 
offsets on parallel runs using constants; 

(E) demonstrate how to calculate pressure, velocity, 
friction, and flow; and 

(F) size a water system based on velocity limitations 
and pressure drop. 

(5) The student reviews employer and customer expecta-
tions. The student is expected to: 

(A) identify job opportunities such as a plumber, build-
ing maintenance technician or supervisor, manager, and mechanical en-
gineer and their accompanying job duties; 

(B) research careers along with the education, job skills, 
and experience required to achieve career goals; 

(C) identify the industries and associations that make 
up the modern plumbing profession; 

(D) demonstrate an understanding of how to properly 
treat company and customer property; 

(E) demonstrate an understanding of the importance of 
keeping the work area clean and how that applies to job safety; and 

(F) demonstrate an understanding of the importance of 
using proper methods and techniques for the job being performed. 

(6) The student understands and applies electrical testing 
equipment. The student is expected to: 

(A) apply the use of a volt/ohm meter to different kinds 
of plumbing equipment; 

(B) install hangers and supports and make penetrations 
according to plumbing code; 

(C) demonstrate an understanding of how to choose the 
right hanger for the application; 

(D) choose and build pipe supports; 

(E) demonstrate an understanding of code standards on 
structural penetrations; and 

(F) size and install roof drains according to plumbing 
code. 
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(7) The student understands and applies how to install 
plumbing fixtures according to plumbing code. The student is expected 
to: 

(A) demonstrate how to install a toilet; and 

(B) demonstrate how to install sinks and different 
faucets. 

(8) The student learns plot plans, structural design, shop 
drawings, elevation drawings, as-built drawings, equipment arrange-
ment drawings, pipe and instrumentation drawings, isometric draw-
ings, and detail drawings. The student is expected to: 

(A) identify types of drawings; 

(B) identify and use drawing symbols associated with 
piping plans and details; 

(C) create field sketches; and 

(D) interpret drawing indexes and line lists. 

(9) The student installs, stores, and handles various types 
of valves. The student is expected to: 

(A) identify types of valves that start and stop flow; 

(B) identify types of valves that regulate flow; 

(C) identify valves that relieve pressure; 

(D) identify valves that regulate the direction of flow; 

(E) identify types of valve actuators; 

(F) explain how to properly store and handle valves; 

(G) explain valve locations and positions; 

(H) explain the factors that influence valve selection; 
and 

(I) interpret valve markings and nameplate information. 

(10) The student understands and applies how to braze 
weld and cut with oxy-fuel torch. The student is expected to: 

(A) demonstrate an understanding of different parts of 
oxy-fuel equipment; 

(B) identify and implement the proper procedure for at-
taching and adjusting oxy fuel pressure regulators, gauges, hoses, and 
torches to oxy fuel bottles; 

(C) identify and apply fillers and fluxes for soldering 
and brazing; and 

(D) demonstrate an understanding of safety and safety 
equipment used with oxy-fuel equipment. 

(11) The student understands and applies how to size, in-
stall, and test a residential water piping system according to plumbing 
code. The student is expected to: 

(A) identify what factors are critical for sizing a water 
system such as water pressure, velocity, friction, and flow; 

(B) identify what fixture units are and how they apply 
to sizing a water system; 

(C) install a water piping system; and 

(D) test a water piping system. 

(12) The student understands what cross connections are 
and their degree of hazard and how to protect against them. The student 
is expected to: 

(A) identify different types of backflow such as gravity, 
back-pressure, and back siphonage; 

(B) demonstrate an understanding of degree of hazard 
such as toxic, nontoxic, polluted, and contaminated; and 

(C) demonstrate an understanding of cross connection 
protection such as air gap, reduced pressure zone backflow preventer, 
double check valve assembly, pressure type vacuum breaker, and at-
mospheric type vacuum breaker. 

(13) The student understands and applies how to size, in-
stall, and test a natural gas system according to plumbing code. The 
student is expected to: 

(A) identify the factors involved in sizing a natural gas 
system; and 

(B) size, install, and test a natural gas system using car-
bon steel pipe and corrugated stainless steel tubing. 

(14) The student understands how to size, install, and test a 
drain waste and vent (DWV) system according to plumbing code. The 
student is expected to: 

(A) identify different types of DWV fittings and their 
use; 

(B) size a DWV system; 

(C) identify and apply different materials used for a 
DWV system; 

(D) determine slope of a pipe using formulas; 

(E) demonstrate an understanding of how to test a DWV 
system; and 

(F) demonstrate an understanding of the different parts 
and their purpose of a DWV system such as stacks, vents, traps, build-
ing drain, and building sewer. 

(15) The student understands different types of water 
heaters, water heaters parts, and their proper installation according to 
plumbing code. The student is expected to: 

(A) demonstrate an understanding of storage tank (elec-
tric and gas), point of use, on demand (electric and gas), and solar water 
heaters; 

(B) demonstrate an understanding of parts of the differ-
ent heaters; and 

(C) demonstrate an understanding of the installation of 
a gas and electric water heater. 

§127.145. Practicum in Construction Management (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Construction 
Management II. Students shall be awarded two credits for success-
ful completion of this course. A student may repeat this course once 
for credit provided that the student is experiencing different aspects of 
the industry and demonstrating proficiency in additional and more ad-
vanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
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technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Practicum in Construction Management is an occupa-
tionally specific course designed to provide classroom technical in-
struction or on-the-job training experiences. Safety and career oppor-
tunities are included in addition to work ethics and job-related study in 
the classroom. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate effective verbal, nonverbal, written, 
and electronic communication skills; 

(B) demonstrate effective methods to secure, maintain, 
and terminate employment; 

(C) demonstrate positive interpersonal skills, including 
conflict resolution, negotiation, teamwork, and leadership; 

(D) evaluate the relationship of good physical and men-
tal health to job success and achievement; 

(E) demonstrate appropriate grooming and appearance 
for the workplace; 

(F) demonstrate appropriate business and personal eti-
quette in the workplace; and 

(G) exhibit productive work habits and attitudes. 

(2) The student develops a management plan for a project 
or an activity. The student is expected to: 

(A) identify and describe the steps required to complete 
a project using project management processes, including initiating, 
planning, executing, monitoring and controlling, and closing a project; 

(B) determine and acquire the resources needed to com-
plete a project; and 

(C) develop a project schedule. 

(3) The student applies the appropriate codes, laws, stan-
dards, or regulations related to a research and development project. The 
student is expected to: 

(A) identify areas where codes, laws, standards, or reg-
ulations may be required; 

(B) locate the appropriate codes, laws, standards, or 
regulations; and 

(C) interpret the appropriate codes, laws, standards, or 
regulations. 

(4) The student describes the intended and unintended ef-
fects of construction management solutions. The student is expected 
to: 

(A) use an assessment strategy to determine the risks 
and benefits of a research project; and 

(B) describe how construction management has af-
fected individuals, societies, cultures, economies, and environments. 

(5) The student solves problems, thinks critically, and 
makes decisions related to research, design, and development. The 
student is expected to: 

(A) develop or improve a product by following a prob-
lem-solving strategy; 

(B) apply critical-thinking strategies to the analysis and 
evaluation of proposed technological solutions; and 

(C) apply decision-making techniques to the selection 
of technological solutions. 

(6) The student describes the costs associated with research 
and development activities. The student is expected to: 

(A) develop a budget for a research and development 
project; and 

(B) determine the most effective way to minimize 
project costs. 

(7) The student applies knowledge and skills in communi-
cation, mathematics, and science to construction management activi-
ties. The student is expected to: 

(A) write technical reports; 

(B) deliver technical presentations to groups of individ-
uals; 

(C) apply the mathematical concepts used in projects; 
and 

(D) apply the science concepts used in projects. 

(8) The student predicts the marketability of a project, 
product, or service. The student is expected to: 

(A) determine the customer's expectations concerning a 
project, product, or service; 

(B) evaluate a project, product, or service to determine 
if it will meet the customer's expectations; and 

(C) assess customer responses. 

(9) The student uses advanced tools, materials, processes, 
and procedures in construction management. The student is expected 
to: 

(A) determine and use the appropriate technology 
needed to solve a problem or complete a task; 

(B) evaluate the use of technology in a given situation; 
and 

(C) describe the factors that influence the use of tech-
nology in a variety of situations. 

(10) The student designs a project using appropriate design 
processes and techniques. The student is expected to: 

(A) design an object or a service using an accepted de-
sign process; 

(B) develop drawings, illustrations, or models; and 
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(C) establish design criteria and constraints. 

(11) The student predicts the impacts of emerging applica-
tions of construction technology. The student is expected to: 

(A) describe the emerging technologies in a field; and 

(B) identify the factors that may influence the adoption 
of emerging technologies. 

(12) The student improves the quality of a product or ser-
vice using different quality-control techniques. The student is expected 
to: 

(A) define quality; 

(B) assess the quality of a specific product or service; 
and 

(C) determine how the quality of a product or service 
can be improved. 

(13) The student recommends new ways to build products 
using different tools, equipment, machines, materials, and technical 
processes. The student is expected to: 

(A) build products in a more efficient manner using a 
variety of tools, equipment, machines, materials, and processes; and 

(B) demonstrate advanced construction-management 
skills. 

(14) The student proposes safety devices required to com-
plete different tasks. The student is expected to: 

(A) recommend improvements to safety standards; and 

(B) specify safety devices that allow for the safe com-
pletion of a task. 

(15) The student performs advanced equipment mainte-
nance. The student is expected to: 

(A) maintain tools and materials correctly; 

(B) locate and perform manufacturers' maintenance 
procedures on selected tools, equipment, and machines; and 

(C) describe the results of negligent or improper main-
tenance. 

(16) The student suggests how the cost of a project, prod-
uct, or service can be reduced. The student is expected to: 

(A) identify the factors that influence the cost of a 
project, product, or service; and 

(B) select materials or processes that will reduce the 
cost of producing the product or delivering the service. 

(17) The student applies knowledge and skills in mathe-
matics, science, English language arts, and social studies as they relate 
to construction management. The student is expected to: 

(A) develop a school-based learning activity that pro-
vides an in-depth study of at least one aspect of construction manage-
ment; 

(B) establish at least one industry-related mentor for the 
school-based learning activity; 

(C) present the product in at least two formats to a panel 
of students, teachers, and practitioners in construction management; 
and 

(D) deliver a final product that demonstrates the use of 
a variety of resources, technologies, and communication skills. 

(18) The student determines employment opportunities 
and preparation requirements for careers in the construction-manage-
ment industries. The student is expected to: 

(A) determine preparation requirements for various lev-
els of employment in a variety of careers in construction management; 

(B) analyze the future employment outlook of construc-
tion management; 

(C) describe entrepreneurial opportunities in construc-
tion management; 

(D) determine how interests, abilities, personal priori-
ties, and family responsibilities affect career choice; 

(E) compare rewards and demands for various levels of 
employment in a variety of careers; and 

(F) determine continuing education opportunities that 
enhance career advancement. 

(19) The student demonstrates ethical and legal practices 
for careers in construction management. The student is expected to: 

(A) summarize the rights and responsibilities of em-
ployers and employees; 

(B) exhibit ethical practices as defined in construction 
management; and 

(C) analyze legal aspects of construction management. 

(20) The student selects the appropriate technological re-
sources to conduct research, design, and development activities. The 
student is expected to: 

(A) apply technology to individual or community prob-
lems; 

(B) describe the factors that affect the purchase and use 
of items; 

(C) differentiate among research, design, and develop-
ment; and 

(D) distinguish among adaptation, imitation, innova-
tion, and invention. 

(21) The student designs or improves a product using ap-
propriate design processes and techniques. The student is expected to: 

(A) develop or improve a product or service that meets 
a specified need; 

(B) identify how quality, reliability, and safety can be 
designed into a product; 

(C) describe the functions and methodologies used in 
basic and applied research; and 

(D) develop a project portfolio that documents a re-
search and development project. 

§127.146. Extended Practicum in Construction Management (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Ar-
chitecture and Construction Career Cluster. Prerequisite: Construction 
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Management II. Corequisite: Practicum in Construction Management. 
This course must be taken concurrently with Practicum in Construction 
Management and may not be taken as a stand-alone course. Students 
shall be awarded one credit for successful completion of this course. A 
student may repeat this course once for credit provided that the student 
is experiencing different aspects of the industry and demonstrating pro-
ficiency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Extended Practicum in Construction Management is an 
occupationally specific course designed to provide classroom technical 
instruction or on-the-job training experiences. Safety and career oppor-
tunities are included in addition to work ethics and job-related study in 
the classroom. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
construction management; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as punctuality, time manage-
ment, initiative, and cooperation with increased fluency; 

(D) complete tasks with high standards to ensure qual-
ity products and services; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) apply appropriate content knowledge, technical 
concepts, and vocabulary when analyzing information and following 
directions; 

(B) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(C) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(D) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(E) apply active listening skills to obtain and clarify in-
formation. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; and 

(B) analyze elements of a problem to develop creative 
and innovative solutions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) demonstrate understanding of and consistently fol-
low workplace safety rules and regulations; 

(B) demonstrate safe operation of tools and equipment; 

(C) describe and perform hazard analysis; 

(D) specify safety devices that allow for the safe com-
pletion of a task; and 

(E) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents. 

(5) The student understands the professional, ethical, and 
legal responsibilities in construction management. The student is ex-
pected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; 

(C) exhibit ethical practices as defined in construction 
management; and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a construction management 
experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised construction management experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) demonstrate advanced construction-management 
skills by building products in a more efficient manner using a variety 
of tools, equipment, machines, materials, and processes; 

(D) design or improve a product using appropriate de-
sign processes and techniques; 

(E) maintain tools and materials correctly; 

(F) design an object or a service using an accepted de-
sign process; 

(G) demonstrate growth of technical skill competen-
cies; 

(H) evaluate strengths and weaknesses in technical skill 
proficiency; and 
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(I) collect representative work samples. 

§127.147. Practicum in Construction Technology (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Construction 
Technology II, Building Maintenance Technology II; Electrical Tech-
nology II; Heating, Ventilation, and Air Conditioning (HVAC) and Re-
frigeration Technology II; Plumbing Technology I; or Mill and Cabi-
netmaking Technology. Students shall be awarded two credits for suc-
cessful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Practicum in Construction Technology, students will 
be challenged with the application of knowledge and skills gained in 
previous construction-related coursework. In many cases students will 
be allowed to work at a job (paid or unpaid) outside of school or be 
involved in local projects the school has approved for this class. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the role of an employee in the construction 
industry; 

(B) demonstrate critical-thinking skills; 

(C) demonstrate the ability to solve problems using crit-
ical-thinking skills; 

(D) demonstrate knowledge of basic computer systems; 

(E) explain common uses for computers in the construc-
tion industry; 

(F) demonstrate effective relationship skills; and 

(G) recognize workplace issues such as sexual harass-
ment, stress, and substance abuse. 

(2) The student develops a management plan for a project 
or an activity. The student is expected to: 

(A) identify and describe the steps required to complete 
a project using project management processes, including initiating, 
planning, executing, monitoring and controlling, and closing a project; 

(B) determine and acquire the resources needed to com-
plete a project; and 

(C) develop a project schedule. 

(3) The student applies the appropriate codes, laws, stan-
dards, or regulations related to a research and development project. The 
student is expected to: 

(A) identify areas where codes, laws, standards, or reg-
ulations may be required; 

(B) locate the appropriate codes, laws, standards, or 
regulations; and 

(C) interpret and comply with the appropriate codes, 
laws, standards, or regulations. 

(4) The student describes the expectations for each project 
using a flowchart. The student is expected to: 

(A) use an assessment strategy to determine the task's 
needs; 

(B) describe why each task needs to be in the order it 
has been assigned; 

(C) assess the time frame for each task; and 

(D) plot a completed project flowchart expectation. 

(5) The student solves problems, thinks critically, and 
makes decisions related to research, design, and development. The 
student is expected to: 

(A) develop or improve the project by following a prob-
lem-solving strategy; 

(B) apply critical-thinking strategies to the analysis and 
evaluation of proposed technological solutions; and 

(C) apply decision-making techniques to the selection 
of technological solutions. 

(6) The student describes the costs associated with the 
project. The student is expected to: 

(A) develop a bill of materials list for the complete 
project; 

(B) develop a budget, including a cost list, for the com-
plete project; and 

(C) determine the most effective way to minimize 
project costs. 

(7) The student applies communication, mathematics, and 
science knowledge and skills to the construction activities. The student 
is expected to: 

(A) write technical reports; 

(B) deliver technical presentations to the instructor; 

(C) identify and describe the mathematical concepts 
used in projects; and 

(D) identify and describe the science concepts used in 
projects. 

(8) The student uses advanced tools, materials, processes, 
and procedures in the construction project. The student is expected to: 

PROPOSED RULES February 28, 2025 50 TexReg 1167 



(A) determine and use the appropriate technology 
needed to solve a problem or complete a task; 

(B) evaluate the use of technology in a given situation; 
and 

(C) describe the factors that influence the use of tech-
nology in a variety of situations. 

§127.148. Extended Practicum in Construction Technology (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Ar-
chitecture and Construction Career Cluster. Prerequisite: Construction 
Technology II, Building Maintenance Technology II; Electrical Tech-
nology II; Heating, Ventilation, and Air Conditioning (HVAC) and Re-
frigeration Technology II; Plumbing Technology I; or Mill and Cabi-
netmaking Technology. Corequisite: Practicum in Construction Tech-
nology. This course must be taken concurrently with Practicum in Con-
struction Technology and may not be taken as a stand-alone course. 
Students shall be awarded one credit for successful completion of this 
course. A student may repeat this course once for credit provided that 
the student is experiencing different aspects of the industry and demon-
strating proficiency in additional and more advanced knowledge and 
skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) In Extended Practicum in Construction Technology, 
students will be challenged with the application of knowledge and 
skills gained in previous construction-related coursework. In many 
cases students will be allowed to work at a job (paid or unpaid) outside 
of school or be involved in local projects the school has approved for 
this class. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
construction technology; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as punctuality, time manage-
ment, initiative, and cooperation with increased fluency; 

(D) complete tasks with high standards to ensure qual-
ity products and services; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) apply appropriate content knowledge, technical 
concepts, and vocabulary with increased fluency when analyzing 
information and following directions; 

(B) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(C) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(D) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(E) apply active listening skills to obtain and clarify in-
formation. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) analyze elements of a problem to develop creative 
and innovative solutions; and 

(C) develop or improve a project by following a prob-
lem-solving strategy; 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) demonstrate understanding of and consistently fol-
low workplace safety rules and regulations; and 

(B) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents. 

(5) The student understands the professional, ethical, and 
legal responsibilities in construction technology. The student is ex-
pected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a construction technology 
experience. The student is expected to: 
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(A) conduct, document, and evaluate learning activities 
in a supervised construction technology experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) develop a management plan for a project or an ac-
tivity; 

(D) apply the appropriate codes, laws, standards, or reg-
ulations related to a research and development project; 

(E) develop a flowchart to plan a project; 

(F) determine and use the appropriate technology to 
solve a problem or complete a task; 

(G) demonstrate growth of technical skill competen-
cies; 

(H) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(I) collect representative work samples. 

§127.149. Practicum in Masonry Technology (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Masonry Tech-
nology II. Students shall be awarded two credits for successful com-
pletion of this course. A student may repeat this course once for credit 
provided that the student is experiencing different aspects of the in-
dustry and demonstrating proficiency in additional and more advanced 
knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Practicum in Masonry Technology is an occupation-
ally specific course designed to provide classroom technical instruc-
tion or work-based learning experiences. Instruction may be delivered 
through laboratory training or through career preparation delivery ar-
rangements. Safety and career opportunities are included, in addition 
to work ethics and job-related study in the classroom. Trade and in-
dustrial education provides the knowledge, skills, and technologies re-
quired for employment in masonry construction. Students will develop 
knowledge of the concepts and skills related to this trade in order to 
apply them to personal/career development. Trade and industrial ed-
ucation depends on and supports integration of academic, career, and 
technical knowledge and skills. To prepare for success, students must 
have opportunities to reinforce, apply, and transfer their knowledge and 
skills to a variety of settings and problems. Knowledge about career 
opportunities, requirements, and expectations and the development of 
workplace skills prepare students for success. For safety and liability 
considerations, including power tools usage during training, limiting 
course enrollment to 15 students is recommended. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 

in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the role of an employee in the construction 
industry; 

(B) demonstrate critical-thinking skills; 

(C) demonstrate the ability to solve problems using crit-
ical-thinking skills; 

(D) demonstrate knowledge of basic computer systems; 

(E) explain common uses for computers in the construc-
tion industry; 

(F) demonstrate effective relationship skills; and 

(G) recognize workplace issues such as sexual harass-
ment, stress, and substance abuse. 

(2) The student demonstrates trowel proficiency. The stu-
dent is expected to: 

(A) demonstrate proficiency spreading mortar; 

(B) demonstrate proficiency spreading mortar at vari-
ous heights; 

(C) demonstrate proficiency spreading mortar on differ-
ent types and sizes of brick; 

(D) demonstrate proficiency spreading mortar on differ-
ent types and sizes of concrete masonry units (CMU); and 

(E) demonstrate proficiency buttering masonry units 
laid in different positions in a masonry wall. 

(3) The student constructs single wythe brick walls with 
level. The student is expected to: 

(A) build a brick lead with a level; 

(B) build a brick wall with a level; 

(C) build an outside corner with a level; 

(D) build an inside corner with a level; and 

(E) build a double wythe brick wall with a level. 

(4) The student constructs a brick wall demonstrating dif-
ferent brick positions in a wall. The student is expected to: 

(A) lay a stretcher in a masonry wall; 

(B) lay a header in a masonry wall; 

(C) lay a rowlock in a masonry wall; 

(D) lay a sailor in a masonry wall; 

(E) lay a soldier in a masonry wall; and 

(F) lay a shiner (rowlock stretcher) in a masonry wall. 

(5) The student builds a brick column. The student is ex-
pected to: 

(A) construct a four-brick column with a level; 
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(B) construct a six-brick column with a level; 

(C) construct an eight-brick column with a level; and 

(D) construct a ten-brick column with a level. 

(6) The student lays CMU. The student is expected to: 

(A) build a block CMU lead with a level; 

(B) build a block CMU wall with a level; and 

(C) build a block CMU corner with a level. 

(7) The student builds a block CMU column. The student 
is expected to: 

(A) build a four-block column of 8-inch block CMU; 

(B) build a six-block column of 8-inch block CMU; 

(C) build a ten-block column of 8-inch block CMU; 

(D) build a four-block column of 4-inch CMU; and 

(E) build a four-block column of 6-inch CMU. 

(8) The student constructs a composite masonry wall of 
brick and block. The student is expected to: 

(A) build a composite wall of brick and 8-inch block 
CMU; and 

(B) build a composite wall of brick and 4-inch block 
CMU. 

(9) The student installs coping on a masonry wall. The stu-
dent is expected to: 

(A) lay single brick rowlock coping on a masonry wall; 

(B) lay double brick rowlock coping on a masonry wall; 

(C) lay 12-inch bonded brick rowlock coping on a ma-
sonry wall; 

(D) lay 16-inch bonded brick rowlock coping on a ma-
sonry wall; 

(E) install limestone coping on a masonry wall; 

(F) install cast stone coping on a masonry wall; and 

(G) install prefab concrete coping on a masonry wall. 

(10) The student constructs a natural stone wall. The stu-
dent is expected to: 

(A) set natural stone in a random pattern in a masonry 
wall; 

(B) set natural stone in an ashlar pattern in a masonry 
wall; and 

(C) install flat work of natural stone in a random pattern. 

(11) The student installs manufactured stone. The student 
is expected to: 

(A) install manufactured stone on a wall in a random 
pattern; and 

(B) install manufactured stone on a wall in an ashlar 
pattern. 

(12) The student lays brick to a line. The student is ex-
pected to: 

(A) lay modular brick to a line; 

(B) lay king-size brick to a line; 

(C) lay queen-size brick to a line; and 

(D) lay utility brick to a line. 

(13) The student lays CMU to a line. The student is ex-
pected to: 

(A) lay 8-inch block CMU to a line; 

(B) lay 4-inch block CMU to a line; 

(C) lay 6-inch block CMU to a line; and 

(D) lay 12-inch block CMU to a line. 

§127.150. Extended Practicum in Masonry Technology (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Archi-
tecture and Construction Career Cluster. Prerequisite: Masonry Tech-
nology II. Corequisite: Practicum in Masonry Technology. This course 
must be taken concurrently with Practicum in Masonry Technology and 
may not be taken as a stand-alone course. Students shall be awarded 
one credit for successful completion of this course. A student may re-
peat this course once for credit provided that the student is experiencing 
different aspects of the industry and demonstrating proficiency in ad-
ditional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Extended Practicum in Masonry Technology is an oc-
cupationally specific course designed to provide classroom technical 
instruction or work-based learning experiences. Instruction may be 
delivered through laboratory training or through career preparation de-
livery arrangements. Safety and career opportunities are included, in 
addition to work ethics and job-related study in the classroom. Trade 
and industrial education provides the knowledge, skills, and technolo-
gies required for employment in masonry construction. Students will 
develop knowledge of the concepts and skills related to this trade in or-
der to apply them to personal/career development. Trade and industrial 
education depends on and supports integration of academic, career, and 
technical knowledge and skills. To prepare for success, students must 
have opportunities to reinforce, apply, and transfer their knowledge and 
skills to a variety of settings and problems. Knowledge about career 
opportunities, requirements, and expectations and the development of 
workplace skills prepare students for success. For safety and liability 
considerations, including power tools usage during training, limiting 
course enrollment to 15 students is recommended. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 
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(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
masonry technology; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as punctuality, time manage-
ment, initiative, and cooperation with increased fluency; 

(D) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(C) apply active listening skills to obtain and clarify in-
formation. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to employ critical-thinking 
skills with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) demonstrate understanding of and consistently fol-
low workplace safety rules and regulations; and 

(B) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents. 

(5) The student understands the professional, ethical, and 
legal responsibilities in masonry technology. The student is expected 
to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a masonry technology expe-
rience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised masonry technology experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) demonstrate proficiency spreading mortar; 

(D) construct single wythe brick walls with level; 

(E) construct a brick wall demonstrating different brick 
positions in a wall; 

(F) build a brick column with advanced proficiency; 

(G) lay concrete masonry unit (CMU) with advanced 
proficiency; 

(H) build a block CMU column with advanced profi-
ciency; 

(I) construct a composite masonry wall of brick and 
block; 

(J) install coping on a masonry wall with advanced pro-
ficiency; 

(K) construct a natural stone wall with advanced profi-
ciency; 

(L) install manufactured stone with advanced profi-
ciency; 

(M) lay brick and CMU to a line with advanced profi-
ciency; 

(N) demonstrate growth of technical skill competen-
cies; 

(O) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(P) collect representative work samples. 

§127.151. Practicum in Architectural Design (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Architectural 
Design II. Students shall be awarded two credits for successful com-
pletion of this course. A student may repeat this course once for credit 
provided that the student is experiencing different aspects of the in-
dustry and demonstrating proficiency in additional and more advanced 
knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Practicum in Architectural Design is an occupationally 
specific course designed to provide technical instruction in architec-
tural design. Safety and career opportunities are included in addition 
to work ethics and architectural design study. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
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in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify employment opportunities, including en-
trepreneurship and preparation requirements, for the student's chosen 
field; 

(B) demonstrate an understanding of group participa-
tion and leadership related to citizenship and career preparation; 

(C) demonstrate productive work habits and attitudes; 

(D) apply the competencies related to resources, infor-
mation, interpersonal skills, systems, and technology in appropriate 
settings and situations; and 

(E) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace, as specified by appropriate 
governmental regulations. 

(2) The student relates communication, mathematics, and 
science to the requirements of the student's chosen field. The student 
is expected to: 

(A) demonstrate effective verbal and written commu-
nication skills with individuals from varied cultures, including fellow 
workers, managers, and customers; 

(B) apply mathematics principles and practices; 

(C) apply and identify scientific principles used in 
projects; and 

(D) read and interpret appropriate schematics, charts, 
graphs, drawings, construction documents, directions, manuals, bul-
letins, and regulations. 

(3) The student knows the function and application of the 
tools, equipment, technologies, and materials used in the student's cho-
sen field. The student is expected to: 

(A) identify and select basic materials and processes 
used in the student's chosen field; 

(B) use the tools and equipment commonly employed 
in the student's chosen field in a safe manner; 

(C) handle and dispose of environmentally hazardous 
materials used in the student's chosen field in a proper manner; and 

(D) demonstrate knowledge of new and emerging tech-
nologies in the student's chosen field. 

(4) The student selects and uses multimedia communica-
tion and rendering technology to meet specific architectural design 
needs. The student is expected to: 

(A) apply multimedia communication and rendering 
technology to individual or community problems; 

(B) describe the factors that affect the use and interpre-
tation of communication products; and 

(C) identify and describe the roles of communication 
such as informing, persuading, and educating. 

(5) The student designs multimedia communication and 
rendering products using appropriate architectural design processes 
and techniques. The student is expected to: 

(A) develop or improve communication products that 
meet specified needs; and 

(B) maintain a project portfolio that documents archi-
tectural projects using a variety of multimedia techniques. 

(6) The student produces multimedia communication and 
rendering products using the appropriate tools, equipment, machines, 
materials, and processes. The student is expected to: 

(A) use a variety of tools, equipment, and machines; 
and 

(B) produce an architectural project using multimedia 
communication techniques. 

(7) The student follows appropriate codes, laws, standards, 
or regulations. The student is expected to: 

(A) identify areas where codes, laws, standards, or reg-
ulations may be required; 

(B) locate the appropriate codes, laws, standards, or 
regulations; and 

(C) comply with the appropriate codes, laws, standards, 
or regulations. 

(8) The student demonstrates the ability to solve problems, 
think critically, and make decisions. The student is expected to: 

(A) develop or improve a product by following a prob-
lem-solving strategy; 

(B) apply critical-thinking strategies to the analysis and 
evaluation of proposed technological solutions; and 

(C) apply decision-making techniques. 

(9) The student applies communication, mathematics, and 
science knowledge and skills to job-related activities. The student is 
expected to: 

(A) apply written, verbal, and visual communication 
techniques consistent with industry standards; 

(B) use mathematics concepts in communication tech-
nology; and 

(C) identify and apply scientific principles. 

(10) The student determines employment opportunities 
and preparation requirements for careers in the field of architecture. 
The student is expected to: 

(A) determine preparation requirements for various lev-
els of employment in a variety of careers; 

(B) analyze the future employment outlook; 

(C) describe entrepreneurial opportunities in architec-
ture and related fields; 

(D) determine how interests, abilities, personal priori-
ties, and family responsibilities affect career choice; 

(E) compare rewards and demands for various levels of 
employment in a variety of careers; and 

(F) determine continuing education opportunities that 
enhance career advancement and promote lifelong learning. 
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(11) The student demonstrates ethical and legal practices 
for careers in the architectural-related workplace. The student is ex-
pected to: 

(A) summarize the rights and responsibilities of em-
ployers and employees; 

(B) exhibit ethical practices as defined by the architec-
tural industry; 

(C) analyze legal aspects of the architectural-related 
workplace; 

(D) develop a school-based learning activity in collab-
oration with the teacher and at least one related mentor that provides 
an in-depth study of at least one aspect of a selected business, industry, 
and labor independent study; 

(E) present the project in at least two formats such as 
model, graphic, verbal, or written to a panel of students, teachers, and 
practitioners in the career concentration; 

(F) maintain a project portfolio that documents experi-
ence by using graphic or written documentation of architectural-related 
projects; and 

(G) develop and update a professional resume that in-
cludes appropriate education history, work history, professional refer-
ences, letters of recommendation, and all relevant information for any 
licenses, certifications, and credentials. 

§127.152. Extended Practicum in Architectural Design (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Ar-
chitecture and Construction Career Cluster. Prerequisite: Architectural 
Design II. Corequisite: Practicum in Architectural Design. This course 
must be taken concurrently with Practicum in Architectural Design and 
may not be taken as a stand-alone course. Students shall be awarded 
one credit for successful completion of this course. A student may re-
peat this course once for credit provided that the student is experiencing 
different aspects of the industry and demonstrating proficiency in ad-
ditional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Extended Practicum in Architectural Design is an oc-
cupationally specific course designed to provide technical instruction 
in architectural design. Safety and career opportunities are included in 
addition to work ethics and architectural design study. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
architectural design; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 
attitude, integrity, leadership, appreciation for diversity, customer 
service, work ethic, and adaptability with increased fluency; 

(D) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) apply active listening skills to obtain and clarify in-
formation; 

(C) create and deliver formal and informal presenta-
tions effectively; 

(D) analyze, interpret, and effectively communicate in-
formation, data, and observations; and 

(E) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication. 

(3) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) analyze elements of problems to develop creative 
and innovative solutions; 

(C) apply decision-making techniques with increased 
fluency to the selection of technological solutions; 

(D) develop or improve a product by following a prob-
lem-solving strategy; 

(E) apply critical-thinking strategies to the analysis and 
evaluation of proposed technological solutions; and 

(F) conduct technical research to gather information 
necessary for decision making. 

(4) The student understands and applies proper safety and 
security techniques in the workplace. The student is expected to: 

(A) demonstrate understanding of and consistently fol-
low workplace safety rules and regulations; 
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(B) handle and dispose of environmentally hazardous 
materials used in the student's chosen field in a proper manner; and 

(C) demonstrate use of tools and equipment commonly 
employed in the architectural design field in a safe manner. 

(5) The student understands the professional, ethical, and 
legal responsibilities in architectural design. The student is expected 
to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; 

(C) exhibit ethical practices as defined by the architec-
tural industry; and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a supervised architectural 
design experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised architectural design experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) read and interpret appropriate schematics, charts, 
graphs, drawings, construction documents, directions, manuals, bul-
letins, and regulations; 

(D) design multimedia communication and rendering 
products using appropriate architectural design processes and tech-
niques; 

(E) produce multimedia communication and rendering 
products using the appropriate tools, equipment, machines, and mate-
rials; 

(F) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(G) collect representative work samples. 

§127.153. Practicum in Interior Design (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Interior Design 
II. Students shall be awarded two credits for successful completion of 
this course. A student may repeat this course once for credit provided 
that the student is experiencing different aspects of the industry and 
demonstrating proficiency in additional and more advanced knowledge 
and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Practicum in Interior Design is an occupationally spe-
cific course designed to provide job-specific skills through laboratory 
training, job shadowing, or work situations in areas compatible with 
identified career goals in interior design. In addition, students will be 
expected to develop knowledge and skills related to housing, furnish-
ings, and equipment construction or equipment management and ser-
vices. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply oral and written communication skills clearly, 
concisely, convincingly, and effectively to explain and justify actions 
in a socially acceptable manner that is easily understood by others; 

(B) problem-solve using job-appropriate mathematical 
skills; 

(C) demonstrate an understanding of leadership skills; 

(D) cooperate, contribute, and collaborate as a member 
of a group; 

(E) exhibit professionalism through dress, speech, and 
manners that are appropriate to the profession and worksite; 

(F) review accurately both quantitative and qualitative 
work processes and end products; 

(G) follow written and oral instructions and adhere to 
established practices, policies, and procedures, including health and 
safety rules; and 

(H) use and apply job-appropriate computer applica-
tions for the given task. 

(2) The student determines the use of elements and princi-
ples of design in residential and nonresidential environments and fur-
nishings. The student is expected to: 

(A) differentiate between the elements and principles of 
design; 

(B) exhibit how the elements of design can create vari-
ous effects; 

(C) apply elements and principles of design for coordi-
nating furnishings; and 

(D) analyze societal and cultural influences on the de-
sign of residential and nonresidential environments and their furnish-
ings. 

(3) The student analyzes the workmanship, characteristics, 
use, and care of materials used in the design and construction of res-
idential and nonresidential furnishings and equipment. The student is 
expected to: 

(A) analyze characteristics of materials and workman-
ship in relationship to durability and use; 
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(B) identify characteristics of materials and workman-
ship in relationship to appearance, performance, use, and care of fur-
nishings; 

(C) explain labeling requirements and appropriate pro-
cedures for the care of various furnishings; 

(D) interpret information provided in equipment use 
and care manuals; and 

(E) demonstrate procedures for the care and mainte-
nance of different types of furnishings and equipment. 

(4) The student determines treatments and accessories suit-
able for residential and nonresidential applications. The student is ex-
pected to: 

(A) analyze products to determine the appropriate style 
of design; 

(B) determine appropriate use of accessories, lighting, 
materials, and space in various environments, including environments 
designed to meet special needs; 

(C) describe trends in materials, including eco-friendly 
and sustainable materials, accessories, lighting, and use of space; 

(D) illustrate appropriate window treatments for spe-
cific windows; 

(E) evaluate cost considerations and budgets in acces-
sorizing for various settings; 

(F) describe characteristics, use, and care of wall treat-
ments; and 

(G) identify characteristics of types of flooring in rela-
tionship to design and construction. 

(5) The student assesses factors influencing the selection of 
furniture and equipment for residential and nonresidential applications. 
The student is expected to: 

(A) describe furniture and equipment used in residential 
and nonresidential applications; 

(B) compare furniture and equipment needs of families 
in different stages of the life cycle; 

(C) evaluate economic considerations when selecting 
furniture and equipment; 

(D) arrange furniture and equipment to accommodate 
floor plans to meet needs and wants; 

(E) describe considerations for selecting furniture and 
equipment to accommodate persons with special needs; and 

(F) research trends and technology related to furnish-
ings and equipment. 

(6) The student applies safety and sanitation practices. The 
student is expected to: 

(A) apply safety rules in performing various workplace 
procedures according to industry standards; 

(B) identify potential hazards; 

(C) promote prevention practices; 

(D) summarize laws pertaining to safety and sanitation 
practices; 

(E) demonstrate appropriate responses to emergency 
situations; and 

(F) determine workplace procedures that protect the en-
vironment. 

(7) The student determines appropriate use and care of 
tools and equipment used in construction of furnishings. The student 
is expected to: 

(A) identify tools and equipment used in construction 
of furnishings; 

(B) demonstrate safe and skillful tool care and use; and 

(C) describe the impact of technology on tools, equip-
ment, and construction. 

(8) The student demonstrates skills in selected product de-
sign and construction. The student is expected to: 

(A) evaluate characteristics of good workmanship in 
furnishings products; 

(B) apply knowledge of design application, selection, 
and construction to complete furnishings projects; and 

(C) analyze uses of technology in furnishings, design, 
and construction. 

(9) The student identifies types of business promotion prac-
tices and their benefit to the housing and furnishings retailer. The stu-
dent is expected to: 

(A) discuss business promotion objectives in the retail 
housing and furnishings industry; 

(B) analyze techniques using sales promotion, advertis-
ing, and displays; 

(C) describe the use of technology and other forms of 
advertising media in housing and furnishings business promotions; 

(D) analyze how business promotion reflects the envi-
ronment in which a person lives; and 

(E) predict how societal trends and changing demo-
graphics influence housing and furnishings business promotions. 

(10) The student evaluates customer relations as a tool for 
successful business operations. The student is expected to: 

(A) analyze the importance of good customer relations 
in building and maintaining a business; 

(B) demonstrate techniques for maintaining good client 
relationships; and 

(C) describe conflict-resolution techniques when deal-
ing with customer complaints. 

(11) The student exhibits employability skills that lead to 
job success in the housing, furnishings, and equipment industries. The 
student is expected to: 

(A) demonstrate effective verbal, nonverbal, written, 
and electronic communication skills; 

(B) demonstrate effective methods to secure, maintain, 
and terminate employment; 

(C) demonstrate positive interpersonal skills, including 
conflict resolution, negotiation, teamwork, and leadership; 

(D) evaluate the relationship of good physical and men-
tal health to job success and achievement; 

(E) demonstrate appropriate grooming and appearance 
for the workplace; 
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(F) demonstrate appropriate business and personal eti-
quette in the workplace; 

(G) exhibit productive work habits and attitudes; and 

(H) maintain a project portfolio that documents interior 
design projects using a variety of multimedia techniques with a profes-
sional resume. 

(12) The student determines employment opportunities 
and preparation requirements for careers in the housing, furnishings, 
and equipment industries. The student is expected to: 

(A) determine preparation requirements for various lev-
els of employment in a variety of careers in the housing, furnishings, 
and equipment industries; 

(B) analyze the future employment outlook in the hous-
ing, furnishings, and equipment industries; 

(C) describe entrepreneurial opportunities in the hous-
ing, furnishings, and equipment industries; 

(D) determine how interests, abilities, personal priori-
ties, and family responsibilities affect career choice; 

(E) analyze rewards and demands for various levels of 
employment in a variety of careers; and 

(F) research continuing education opportunities that en-
hance career advancement and promote lifelong learning. 

(13) The student demonstrates ethical and legal practices 
for careers in the housing, furnishings, and equipment industries. The 
student is expected to: 

(A) research and summarize the rights and responsibil-
ities of employers and employees; 

(B) exhibit ethical practices as defined by the housing, 
furnishings, and equipment industries; and 

(C) analyze legal aspects of the housing, furnishings, 
and equipment industries. 

§127.154. Extended Practicum in Interior Design (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Ar-
chitecture and Construction Career Cluster. Prerequisite: Interior De-
sign II. Corequisite: Practicum in Interior Design. This course must be 
taken concurrently with Practicum in Interior Design and may not be 
taken as a stand-alone course. Students shall be awarded one credit for 
successful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Architecture and Construction Career Cluster fo-
cuses on designing, planning, managing, building, and maintaining the 
built environment. 

(3) Extended Practicum in Interior Design is an occupa-
tionally specific course designed to provide job-specific skills through 
laboratory training, job shadowing, or work situations in areas com-
patible with identified career goals in interior design. In addition, stu-
dents will be expected to develop knowledge and skills related to hous-
ing, furnishings, and equipment construction or equipment manage-
ment and services. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
interior design; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 
attitude, integrity, leadership, appreciation for diversity, customer 
service, work ethic, and adaptability with increased fluency; 

(D) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) apply active listening skills to obtain and clarify in-
formation; 

(C) create and deliver formal and informal presenta-
tions effectively; 

(D) analyze, interpret, and effectively communicate in-
formation, data, and observations; and 

(E) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication. 

(3) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 
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(B) analyze elements of problems to develop creative 
and innovative solutions; and 

(C) conduct technical research to gather information 
necessary for decision making. 

(4) The student understands and applies proper safety and 
security techniques in the workplace. The student is expected to: 

(A) demonstrate understanding of and consistently fol-
low workplace safety rules and regulations; 

(B) apply safety rules in performing various workplace 
procedures according to industry standards; and 

(C) demonstrate safe and skillful tool care and use. 

(5) The student understands the professional, ethical, and 
legal responsibilities in interior design. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; 

(C) exhibit ethical practices as defined by the housing, 
furnishings, and equipment industries and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a supervised interior design 
experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised interior design experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) apply elements and principles of design for coordi-
nating furnishings with advanced proficiency; 

(D) identify characteristics of materials and workman-
ship in relationship to appearance, performance, use, and care of fur-
nishings; 

(E) demonstrate advanced procedures for the care and 
maintenance of different types of furnishings and equipment; 

(F) determine appropriate use of accessories, lighting, 
materials, and space in various environments; 

(G) arrange furniture and equipment to accommodate 
floor plans to meet needs and wants; 

(H) apply knowledge of design application, selection, 
and construction to complete furnishings projects; 

(I) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(J) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500569 

Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER E. ARTS, AUDIO VISUAL 
TECHNOLOGY, AND COMMUNICATIONS 
19 TAC §§127.160 - 127.193, 127.224 - 127.235 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.160. Principles of Arts, Audio/Video Technology, and Commu-
nications (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grade 9. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in the Arts, Audio/Video Technology, and 
Communications Career Cluster require a creative aptitude, a strong 
background in computer and technology applications, a strong 
academic foundation, and a proficiency in oral and written communi-
cation. Within this context, students will be expected to develop an 
understanding of the various and multifaceted career opportunities in 
this cluster and the knowledge, skills, and educational requirements 
for those opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 
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(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explore opportunities in training, education, and 
certifications for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; 

(D) create a resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples; and 

(E) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(2) The student applies English language arts in Arts, Au-
dio/Video Technology, and Communications projects. The student is 
expected to: 

(A) demonstrate use of content, technical concepts, and 
vocabulary; 

(B) use correct grammar, punctuation, and terminology 
to write and edit documents; 

(C) identify assumptions, purpose, and propaganda 
techniques; 

(D) compose and edit copy for a variety of written doc-
uments; 

(E) evaluate oral and written information; and 

(F) research topics for the preparation of oral and writ-
ten communication. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language structure and style for audience, 
purpose, situation, and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) develop and interpret tables, charts, and figures to 
support written and oral communications; 

(G) listen to and speak with diverse individuals; and 

(H) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student uses technology applications when com-
pleting Arts, Audio/Video Technology, and Communications projects 
and processes. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for Arts, Audio/Video Technology, and Com-
munications projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student understands arts, audio/video technology, 
and communications systems. The student is expected to: 

(A) describe the nature and types of businesses in arts, 
audio/video technology, and communications; 

(B) analyze and summarize the history and evolution of 
the arts, audio/video technology, and communications fields of study; 

(C) analyze the arts, audio/video technology, and com-
munications economic base; and 

(D) analyze and summarize evidence of interdepen-
dence between the technical and the artistic sides of arts, audio/video 
technology, and communications. 

(7) The student understands principles of audio/video pro-
duction. The student is expected to: 

(A) apply knowledge of audio and video script produc-
tion; 

(B) discuss the impact of audio and video selection on 
human emotion; 

(C) demonstrate the use of audio and video for a three-
screen environment, including cell phones, television monitors, and 
computer screens; 

(D) demonstrate various videography techniques, 
including picture composition, video composition, audio composition, 
editing, and delivery; 

(E) understand the differences between linear and non-
linear systems; and 

(F) demonstrate knowledge of control peripherals for 
capturing or ingesting media. 

(8) The student understands principles of fashion design 
that impact consumer purchasing of fashion and apparel accessories. 
The student is expected to: 

(A) describe social, cultural, and life cycle influences; 

(B) explain how fashion trends are determined; and 

(C) analyze the influence of advertising on consumer 
apparel choices. 

(9) The student understands principles of video game de-
sign. The student is expected to: 

(A) demonstrate knowledge and appropriate use of 
computer operating systems; 

(B) demonstrate appropriate use of hardware compo-
nents, software programs, and storage devices; 

(C) demonstrate knowledge of sound editing; 

(D) demonstrate knowledge of file formats and cross-
platform compatibility; 
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(E) acquire and exchange information in a variety of 
electronic file sharing formats; and 

(F) combine graphics, images, and sound. 

(10) The student understands principles of graphic design 
and illustration. The student is expected to: 

(A) research the history of visual arts and design; 

(B) explain the evolution of art and design; 

(C) compare current visual arts technologies with his-
torical technologies; 

(D) understand general characteristics in artwork from 
a variety of cultures; and 

(E) analyze and apply art elements and principles in 
photographic works, multimedia applications, and digital and print 
media. 

(11) The student understands principles of commercial 
photography. The student is expected to: 

(A) demonstrate knowledge of photographic composi-
tion and layout; and 

(B) evaluate photographs using principles of art, com-
mercial photography standards, and critical-thinking skills. 

(12) The student understands principles, elements, and 
techniques of animation. The student is expected to: 

(A) describe and use audience identification, script 
writing, character design, storyboarding, and audio and delivery 
formats; 

(B) describe and use cell, stop motion, tweening, mo-
tion paths, masking, looping, scripting/programming, and interactivity; 

(C) describe lighting and camera shots; and 

(D) describe and use flip books, claymation, or 
cut-outs; 

(13) The student understands principles of printing and 
imaging. The student is expected to: 

(A) identify processes required for the production of 
various printed products; 

(B) identify basic design elements such as text, graph-
ics, and white space; and 

(C) demonstrate basic knowledge of color theory. 

(14) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and classroom safety rules and 
regulations; and 

(B) follow emergency procedures as needed. 

(15) The student identifies and develops leadership charac-
teristics. The student is expected to: 

(A) identify leadership characteristics; and 

(B) participate in student leadership and professional 
development activities. 

(16) The student applies ethical decision making and un-
derstands and complies with laws regarding use of technology in arts, 
audio/video technology, and communications. The student is expected 
to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others such as maintaining client confidential-
ity and privacy of sensitive content and giving proper credit for ideas; 

(B) examine the First Amendment, Federal Communi-
cations Commission regulations, Freedom of Information Act, liability 
laws, and other regulations for compliance issues; 

(C) examine the liabilities, copyright laws, fair use, and 
duplication of materials associated with productions and performances; 

(D) analyze the impact of arts, audio/video technology, 
and communications industries on society; 

(E) demonstrate an understanding of proper digital eti-
quette, personal security guidelines, use of network resources, and the 
district's acceptable use policy for technology; and 

(F) identify and demonstrate positive personal qualities 
such as flexibility, open-mindedness, initiative, listening attentively to 
speakers, willingness to learn new knowledge and skills, and pride in 
quality work. 

(17) The student understands communications strategies as 
they relate to arts, audio/video technology, and communications. The 
student is expected to: 

(A) adapt the language and design of a project for audi-
ence, purpose, situation, and intent; 

(B) organize oral, written, and graphic information into 
formal and informal projects; 

(C) interpret and communicate information for multiple 
audiences; and 

(D) collaborate to create original projects, including 
seeking and responding to advice from others such as peers or experts 
in the creation and evaluation process. 

(18) The student uses a variety of strategies to plan, obtain, 
evaluate, and use valid information. The student is expected to: 

(A) obtain print and digital information such as graph-
ics, audio, and video from a variety of resources while citing the 
sources; 

(B) evaluate information for accuracy and validity; and 

(C) present accurate information using techniques ap-
propriate for the intended audience. 

(19) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks; and 

(B) use technology to enhance productivity. 

(20) The student develops a basic understanding of arts, 
audio/video technology, and communications. The student is expected 
to: 

(A) research the scope of career opportunities; 

(B) develop an understanding of the elements and prin-
ciples of art; 

(C) develop an understanding of the industry by ex-
plaining the history and evolution of the arts, audio/video technology, 
and communications career fields and defining and using related 
terminology; 

(D) evaluate works of art using critical-thinking skills; 
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(E) determine the use of art elements such as color, tex-
ture, form, line, and space; and 

(F) determine the use of principles of design such as 
continuity, pattern, rhythm, balance, proportion, and unity in products. 

(21) The student makes informed judgments about product 
designs and the designs of others. The student is expected to: 

(A) interpret, evaluate, and justify artistic decisions; 
and 

(B) select and analyze original product designs by peers 
and others to form precise conclusions about formal qualities and his-
torical and cultural contexts, intents, and meanings. 

§127.161. Animation I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Art I or Principles of Art, Audio/Video Technology, and Com-
munications. Recommended corequisite: Animation I Lab. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in animation span all aspects of motion graph-
ics. Within this context, in addition to developing technical knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an understanding of the history and techniques of the animation indus-
try. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment; 

(D) create a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 

(E) demonstrate skills in evaluating and comparing em-
ployment opportunities; and 

(F) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
animation projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student understands professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and employs problem-solving 
methods and conflict-management skills. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, and presentation applications for animation 
projects. 

(6) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(7) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) demonstrate leadership skills independently and in 
a group setting; 

(B) conduct and participate in groups; and 

(C) model mentoring skills. 

(8) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in anima-
tion. The student is expected to: 

(A) exhibit ethical conduct related to interacting with 
others such as maintaining client confidentiality and privacy of sensi-
tive content and giving proper credit for ideas; 

(B) discuss and apply copyright laws; 
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(C) model respect of intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) analyze the impact of the animation industry on so-
ciety. 

(9) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(10) The student develops an understanding of animation 
technology. The student is expected to: 

(A) demonstrate appropriate use of hardware compo-
nents, software programs, and storage devices; 

(B) demonstrate knowledge of sound editing; 

(C) demonstrate knowledge of file formats and cross-
platform compatibility; and 

(D) acquire and exchange information in a variety of 
electronic file sharing formats. 

(11) The student evaluates visual information. The student 
is expected to: 

(A) recognize the use of principles and elements of de-
sign; and 

(B) recognize the use of typography. 

(12) The student uses an appropriate design process to cre-
ate and modify solutions to problems. The student is expected to: 

(A) combine graphics, images, and sound; 

(B) apply principles of design; 

(C) develop and reference technical documentation; 
and 

(D) edit products. 

(13) The student creates animation projects. The student is 
expected to: 

(A) use a variety of techniques and software programs; 
and 

(B) publish and deliver products using a variety of me-
dia. 

(14) The student researches the history and evolution of an-
imation. The student is expected to: 

(A) explain the history of animation; 

(B) describe how changing technology is affecting the 
industry; 

(C) analyze the use of symbols in the animation of di-
verse cultures; 

(D) compare current animation technologies with his-
torical technologies; 

(E) compare various styles of animation; and 

(F) explore emerging and innovative animation tech-
nologies and software. 

(15) The student understands and applies animation prin-
ciples, elements, and techniques. The student is expected to: 

(A) describe and use audience identification, script 
writing, character design, storyboarding, and audio and delivery 
formats; 

(B) describe and use cells, stop motion, tweening, mo-
tion paths, masking, looping, scripting/programming, and interactivity; 

(C) describe lighting and camera shots; 

(D) describe and use flip books, claymation, or 
cut-outs; 

(E) render; and 

(F) describe and use postproduction processes such as 
editing and creating titles, credits, and special effects. 

(16) The student presents oral or written evaluations of an-
imation projects. The student is expected to: 

(A) identify the intended audience; 

(B) describe aesthetics; 

(C) explain the storyline; 

(D) summarize subject matter; and 

(E) discuss the use of sound. 

§127.162. Animation I Lab (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Art I and Principles of Arts, Audio/Video Technology, and 
Communications. Corequisite: Animation I. This course must be taken 
concurrently with Animation I and may not be taken as a stand-alone 
course. Districts are encouraged to offer this lab in a consecutive block 
with Animation I to allow students sufficient time to master the content 
of both courses. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in animation span all aspects of motion graph-
ics. Within this context, in addition to developing technical knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an understanding of the history and techniques of the animation indus-
try. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 
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(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment; 

(D) create a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 

(E) demonstrate skills in evaluating and comparing em-
ployment opportunities; and 

(F) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
animation projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, and fractions and knowledge of arith-
metic operations. 

(3) The student understands professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and employs problem-solving 
methods and conflict-management skills. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, and presentation applications for animation 
projects. 

(6) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(7) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) demonstrate leadership skills independently and in 
a group setting; 

(B) conduct and participate in groups; and 

(C) model mentoring skills. 

(8) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in anima-
tion. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others such as maintaining client confidential-
ity and privacy of sensitive content and giving proper credit for ideas; 

(B) discuss and apply copyright laws; 

(C) model respect of intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) analyze the impact of the animation industry on so-
ciety. 

(9) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(10) The student develops an understanding of animation 
technology. The student is expected to: 

(A) demonstrate appropriate use of hardware compo-
nents, software programs, and storage devices; 

(B) demonstrate knowledge of sound editing; 

(C) demonstrate knowledge of file formats and cross-
platform compatibility; and 

(D) acquire and exchange information in a variety of 
electronic file sharing formats. 

(11) The student evaluates visual information. The student 
is expected to: 

(A) recognize the use of principles and elements of de-
sign; and 

(B) recognize the use of typography. 

(12) The student uses an appropriate design process to cre-
ate and modify solutions to problems. The student is expected to: 

(A) combine graphics, images, and sound; 

(B) apply principles of design; 

(C) develop and reference technical documentation; 
and 

(D) edit products. 

(13) The student creates animation projects. The student is 
expected to: 

(A) use a variety of techniques and software programs; 
and 

(B) publish and deliver the product using a variety of 
media. 

(14) The student researches the history and evolution of an-
imation. The student is expected to: 

(A) explain the history of animation; 
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(B) describe how evolving technology is affecting the 
industry; 

(C) analyze the use of symbols in the animation of di-
verse cultures; 

(D) compare current animation technologies with his-
torical technologies; 

(E) compare various styles of animation; and 

(F) explore emerging and innovative animation tech-
nologies and software. 

(15) The student understands and applies animation prin-
ciples, elements, and techniques. The student is expected to: 

(A) describe and use audience identification, script 
writing, character design, storyboarding, and audio and delivery 
formats; 

(B) describe and use cells, stop motion, tweening, mo-
tion paths, masking, looping, scripting/programming, and interactivity; 

(C) describe lighting and camera shots; 

(D) describe and use flip books, claymation, or 
cut-outs; 

(E) render; and 

(F) describe and use postproduction processes such as 
editing and creating titles, credits, and special effects. 

(16) The student presents oral or written evaluations of an-
imation projects. The student is expected to: 

(A) identify the intended audience; 

(B) describe aesthetics; 

(C) explain the storyline; 

(D) summarize subject matter; and 

(E) discuss the use of sound. 

§127.163. Animation II (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Ani-
mation I. Recommended corequisite: Animation II Lab. Students shall 
be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in animation span all aspects of motion graph-
ics. Within this context, in addition to developing advanced knowl-
edge and skills needed for success in the Arts, Audio/Video Technol-
ogy, and Communications Career Cluster, students will be expected to 
create two- and three-dimensional animations. The instruction also as-
sists students seeking careers in the animation industry. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment to find and obtain a desired job, including identifying 
job opportunities, developing a resume and letter of application, com-
pleting a job application, and demonstrating effective interview skills; 
and 

(D) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples. 

(2) The student applies academic knowledge and skills in 
animation projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and employs problem-solving 
methods and conflict-management skills. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, and presentation applications for animation 
projects. 
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(6) The student understands animation systems. The stu-
dent is expected to analyze and summarize the history and evolution of 
the animation field. 

(7) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(8) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(C) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(D) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time, 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(E) employ mentoring skills to inspire and teach others. 

(9) The student applies ethical decision making and com-
plies with laws regarding use of technology in animation. The student 
is expected to: 

(A) exhibit ethical conduct; 

(B) apply copyright laws; 

(C) model respect for intellectual property; and 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies. 

(10) The student applies advanced technical skills for effi-
ciency. The student is expected to employ planning and time-manage-
ment skills to complete work tasks. 

(11) The student develops an advanced technical under-
standing of animation. The student is expected to: 

(A) operate communication systems to prepare and 
conduct verbal and visual communication; 

(B) use production elements such as transitions, edits, 
framing, angle, and lighting techniques; 

(C) use orthographic and isometric drawing techniques; 
and 

(D) demonstrate familiarity with commercial produc-
tion applications. 

(12) The student demonstrates animation principles and el-
ements. The student is expected to: 

(A) apply animation principles such as arcs, timing, and 
exaggeration; and 

(B) identify animation elements such as cycles, layers, 
transitions, and transparency. 

(13) The student applies the elements and principles of art 
to animation projects. The student is expected to: 

(A) identify animation design elements such as line, 
color, shape, and texture; 

(B) explain the use of additive color theory; and 

(C) compare various styles of animation. 

(14) The student applies pre-production processes. The 
student is expected to: 

(A) analyze target audience to identify needs and wants; 

(B) write and edit scripts; 

(C) create storyboards; and 

(D) select aspect ratio and frame rate appropriate to de-
livery method. 

(15) The student applies production processes. The student 
is expected to: 

(A) design color and compositional elements; 

(B) design characters, environments, and props; 

(C) model characters, environments, and props; 

(D) light sets or animating lights as needed; 

(E) develop rigs for animating characters; 

(F) assemble particle systems for visual effects such as 
rain, snow, and fire; 

(G) animate characters, environments, or cameras; 

(H) incorporate music and sound effects; and 

(I) render scenes. 

(16) The student applies post-production processes. The 
student is expected to: 

(A) edit; 

(B) produce titles and credits; 

(C) add visual effects and processing; 

(D) add audio effects and processing; and 

(E) produce output. 

§127.164. Animation II Lab (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Ani-
mation I. Corequisite: Animation II. This course must be taken concur-
rently with Animation II and may not be taken as a stand-alone course. 
Districts are encouraged to offer this lab in a consecutive block with 
Animation II to allow students sufficient time to master the content of 
both courses. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 
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(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in animation span all aspects of motion graph-
ics. Within this context, in addition to developing advanced knowl-
edge and skills needed for success in the Arts, Audio/Video Technol-
ogy, and Communications Career Cluster, students will be expected to 
create two- and three-dimensional animations. The instruction also as-
sists students seeking careers in the animation industry. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment to find and obtain a desired job, including identifying 
job opportunities, developing a resume and letter of application, com-
pleting a job application, and demonstrating effective interview skills; 
and 

(D) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples. 

(2) The student applies academic knowledge and skills in 
animation projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student demonstrates professional communica-
tions strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and employs problem-solving 
methods and conflict-management skills. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, and presentation applications for animation 
projects. 

(6) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(7) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time, 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(8) The student applies ethical decision making and com-
plies with laws regarding use of technology in animation. The student 
is expected to: 

(A) exhibit ethical conduct; 

(B) apply copyright laws; 

(C) model respect for intellectual property; and 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies. 

(9) The student applies advanced technical skills for effi-
ciency. The student is expected to employ planning and time-manage-
ment skills to complete work tasks. 

(10) The student develops an advanced technical under-
standing of animation. The student is expected to: 

(A) operate communication systems to prepare and 
conduct verbal and visual communication; 

(B) use production elements such as transitions, edits, 
framing, angle, and lighting techniques; 

(C) use orthographic and isometric drawing techniques; 
and 
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(D) demonstrate familiarity with commercial produc-
tion applications. 

(11) The student demonstrates animation principles and el-
ements. The student is expected to: 

(A) apply animation principles such as arcs, timing, and 
exaggeration; and 

(B) identify animation elements such as cycles, layers, 
transitions, and transparency. 

(12) The student applies the elements and principles of art 
to animation projects. The student is expected to: 

(A) identify animation design elements such as line, 
color, shape, and texture; 

(B) explain the use of additive color theory; and 

(C) compare various styles of animation. 

(13) The student applies pre-production processes. The 
student is expected to: 

(A) analyze target audience to identify needs and wants; 

(B) write and edit scripts; 

(C) create storyboards; and 

(D) select aspect ratio and frame rate appropriate to de-
livery method. 

(14) The student applies production processes. The student 
is expected to: 

(A) design color and compositional elements; 

(B) design characters, environments, and props; 

(C) model characters, environments, and props; 

(D) light sets or animating lights as needed; 

(E) develop rigs for animating characters; 

(F) assemble particle systems for visual effects such as 
rain, snow, and fire; 

(G) animate characters, environments, or cameras; 

(H) incorporate music and sound effects; and 

(I) render scenes. 

(15) The student applies post-production processes. The 
student is expected to: 

(A) edit; 

(B) produce titles and credits; 

(C) add visual effects and processing; 

(D) add audio effects and processing; and 

(E) produce output. 

§127.165. Audio/Video Production I (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Recommended prereq-
uisite: Principles of Arts, Audio/Video Technology, and Communi-
cations. Recommended corequisite: Audio/Video Production I Lab. 

Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in audio and video technology and film pro-
duction span all aspects of the audio/video communications industry. 
Within this context, in addition to developing technical knowledge and 
skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an understanding of the industry with a focus on pre-production, pro-
duction, and post-production audio and video products. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; and 

(D) create a resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples. 

(2) The student applies academic knowledge and skills in 
audio and video projects. The student is expected to: 

(A) apply English language arts knowledge and skills 
by demonstrating use of content, technical concepts, and vocabulary; 
using correct grammar, punctuation, and terminology to write and edit 
documents; and composing and editing copy for a variety of written 
documents such as scripts, captions, schedules, reports, and manuals; 
and 

(B) apply mathematics knowledge and skills in invoic-
ing and time-based mathematics by demonstrating knowledge of arith-
metic operations and applying measurement to solve problems. 

(3) The student understands professional communications 
strategies. The student is expected to: 
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(A) adapt language for audience, purpose, situation, 
and intent through structure and style; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student uses technology applications and pro-
cesses. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for audio and video production projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student understands the evolution and current 
trends of the audio and video production industry. The student is 
expected to: 

(A) summarize the history and evolution of the audio 
and video production industry; and 

(B) analyze the current trends of the audio and video 
production industry. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; 

(B) follow emergency procedures; and 

(C) examine and summarize safety-related problems 
that may result from working on location. 

(8) The student develops leadership characteristics. The 
student is expected to: 

(A) employ leadership skills; 

(B) employ teamwork and conflict-management skills; 

(C) participate in meetings; and 

(D) participate in mentoring activities. 

(9) The student applies ethical decision making and com-
plies with laws regarding use of technology in audio and video produc-
tion. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others and providing proper credit for ideas; 

(B) discuss and apply copyright laws in relation to fair 
use and acquisition, trademark laws, and personal privacy laws; 

(C) model respect for intellectual property; 

(D) analyze the ethical impact of the audio and video 
production industry on society; and 

(E) evaluate audio and video products for accuracy and 
validity. 

(10) The student uses innovative thinking to develop new 
ideas and processes for solving real-world issues and conveying those 
ideas to a global audience through a digital product. The student is 
expected to: 

(A) examine real-world issues relating to current topics 
such as health care, government, business, or education; and 

(B) create unique methods and products for audiences 
beyond the classroom such as school officials, non-profit organizations, 
higher education officials, government, or other stakeholders. 

(11) The student develops career-building characteristics. 
The student is expected to: 

(A) create a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; 

(C) examine and employ professional networking op-
portunities such as career and technical student organizations, profes-
sional social media, and industry professional organizations; and 

(D) examine employment opportunities in en-
trepreneurship. 

(12) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks; and 

(B) use technology to enhance productivity. 

(13) The student develops a basic understanding of audio 
and video production. The student is expected to: 

(A) understand the audio, video, and film industry, in-
cluding the history, current practices, and future trends; 

(B) explain the beginning and evolution of the audio, 
video, and film industry; 

(C) describe how changing technology is impacting the 
audio, video, and film industry; 

(D) define and use terminology associated with the au-
dio, video, and film industry; 

(E) identify various audio tape, tapeless, and file for-
mats and the key elements required in audio scripts; 

(F) apply writing skills to develop an audio script; 

(G) explain how various styles of music can create a 
specific emotional impact; 

(H) understand various microphones based upon type, 
pickup patterns, and various audio cables and connectors; 

(I) identify the key elements required in video scripts; 

(J) apply writing skills to develop a video script; 
(K) identify various video tape, tapeless, and file for-

mats; 

(L) understand various video cables and connectors; 
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(M) distinguish between analog and digital formats; 

(N) describe various videography techniques, including 
picture composition, focus, camera and tripod movements, and proper 
exposure and white balance; 

(O) understand the basics of audio and video editing 
platforms such as differences between linear and nonlinear editing sys-
tems; and 

(P) describe various digital platforms, including high 
definition and standard definition. 

(14) The student understands the pre-production process. 
The student is expected to: 

(A) design and implement procedures to track trends, 
set timelines, and evaluate progress for continual improvement in 
process and product; 

(B) respond to advice from peers and professionals; 

(C) create technology specifications; 

(D) monitor process and product quality using estab-
lished criteria; 

(E) create a script and identify resources needed to be-
gin the production; 

(F) identify budgeting considerations for cast, crew, 
equipment, and location; 

(G) analyze the script and storyboard development pro-
cesses for a successful production; 

(H) identify and participate in the team roles required 
for completion of a production; 

(I) identify cast, crew, equipment, and location require-
ments for a scripted production; and 

(J) understand the casting or audition process. 

(15) The student understands the post-production process. 
The student is expected to: 

(A) use technology applications to facilitate evaluation 
of work, both process and product, by evaluating the project's success 
in meeting established criteria; and 

(B) research the best method for promoting the product 
by identifying and analyzing market research such as market share, 
audience-measurement ratings, sweeps periods, distribution, product 
release dates, demographics, target audience, and advertising rates and 
revenue. 

§127.166. Audio/Video Production I Lab (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Recommended prereq-
uisite: Principles of Arts, Audio/Video Technology, and Communica-
tions or Digital Media in the Information Technology Career Cluster. 
Corequisite: Audio/Video Production I. This course must be taken con-
currently with Audio/Video Production I and may not be taken as a 
stand-alone course. Districts are encouraged to offer this lab in a con-
secutive block with Audio/Video Production I to allow students suf-
ficient time to master the content of both courses. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in audio and video technology and film pro-
duction span all aspects of the audio/video communications industry. 
Within this context, in addition to developing technical knowledge and 
skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an understanding of the industry with a focus on pre-production, pro-
duction, and post-production audio and video products. Requiring a 
lab corequisite for the course affords necessary time devoted specifi-
cally to the production and post-production process. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; and 

(D) create a resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples. 

(2) The student applies academic knowledge and skills in 
audio and video projects. The student is expected to: 

(A) apply English language arts knowledge and skills 
by demonstrating use of content, technical concepts, and vocabulary; 
using correct grammar, punctuation, and terminology to write and edit 
documents; and composing and editing copy for a variety of written 
documents such as scripts, captions, schedules, reports, and manuals; 
and 

(B) apply mathematics knowledge and skills in invoic-
ing and time-based mathematics by demonstrating knowledge of arith-
metic operations and applying measurement to solve problems. 

(3) The student understands professional communications 
strategies. The student is expected to: 

50 TexReg 1188 February 28, 2025 Texas Register 



(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications and pro-
cesses. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for audio and video production projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; 

(B) follow emergency procedures; and 

(C) identify and report safety-related problems that may 
result from working on location. 

(7) The student develops leadership characteristics. The 
student is expected to: 

(A) employ leadership skills; 

(B) employ teamwork and conflict-management skills; 

(C) participate in meetings; and 

(D) participate in mentoring activities. 

(8) The student applies ethical decision making and com-
plies with laws regarding use of technology in audio and video produc-
tion. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others and providing proper credit for ideas; 

(B) apply copyright laws in relation to fair use and ac-
quisition, trademark laws, and personal privacy laws; and 

(C) model respect for intellectual property. 

(9) The student develops career-building characteristics. 
The student is expected to: 

(A) create a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; 

(C) examine and employ professional networking op-
portunities such as career and technical student organizations, profes-
sional social media, industry professional organizations; and 

(D) examine employment opportunities in en-
trepreneurship. 

(10) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks; and 

(B) use technology to enhance productivity. 

(11) The student develops a basic understanding of audio 
and video production. The student is expected to: 

(A) use terminology associated with the industries; 

(B) apply writing skills to develop an audio script; 

(C) apply various styles of music as needed to create a 
specific emotional impact; 

(D) use various audio tape, tapeless, and file formats; 

(E) use various microphones based upon type and 
pickup patterns; and 

(F) use various audio cables and connectors. 

(12) The student employs knowledge regarding use of 
video. The student is expected to: 

(A) apply writing skills to develop a video script; 

(B) use various video tape, tapeless, and file formats; 

(C) use various video cables and connectors; 

(D) demonstrate operation of video cameras; and 

(E) demonstrate how to properly maintain video equip-
ment; 

(13) The student employs various videography techniques. 
The student is expected to: 

(A) demonstrate how to frame and maintain picture 
composition; 

(B) demonstrate focusing techniques; 

(C) demonstrate camera and tripod movements; and 

(D) demonstrate proper exposure and white balance. 

(14) The student edits basic audio and video productions. 
The student is expected to: 

(A) demonstrate skills required for editing using linear 
and nonlinear systems; and 

(B) employ knowledge of control peripherals for cap-
turing or ingesting media. 

(15) The student understands the pre-production process. 
The student is expected to: 

(A) implement procedures to track trends, set timelines, 
and evaluate progress for continual improvement in process and prod-
uct; 

(B) respond to advice from peers and professionals; 

(C) create technology specifications; 
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(D) monitor process and product quality using estab-
lished criteria; 

(E) create a script and identify resources needed to be-
gin the production; 

(F) apply budgeting considerations for cast, crew, 
equipment, and location; 

(G) analyze the script and storyboard for a successful 
production; 

(H) participate in the team roles required for completion 
of a production; and 

(I) employ cast, crew, equipment, and location for a 
scripted production. 

(16) The student understands the production process. The 
student is expected to: 

(A) implement a coherent sequence of events to suc-
cessfully produce a script; 

(B) use lighting techniques, including three-point light-
ing, reflected light, color temperatures, and lighting filters; 

(C) employ audio techniques, including microphone 
variances and sound mixing; and 

(D) demonstrate knowledge of interpersonal skills with 
sensitivity to diversity when directing crew or talent. 

(17) The student understands the post-production process. 
The student is expected to: 

(A) demonstrate knowledge of video systems such as 
digital and analog systems, software applications, and communication 
and network components; 

(B) make appropriate decisions regarding the selection 
of software; 

(C) make necessary adjustments regarding compatibil-
ity issues, including digital file formats and cross-platform connectiv-
ity; 

(D) apply animation effects using character generators, 
fonts, colors, and principles of composition to create graphic images, 
captions, or titles for video and graphics; 

(E) demonstrate proficiency in the use of a variety of 
electronic input devices; 

(F) use a variety of strategies to acquire information 
from online resources; 

(G) acquire electronic information in a variety of for-
mats; 

(H) use different compression standards and techniques 
to output for distribution; 

(I) format digital information for effective communica-
tion with a defined audience using appropriate font attributes and color, 
white space and graphics, and camera perspective; 

(J) use appropriate content selection and presentation; 

(K) understand target audiences and demographics; 

(L) determine appropriate delivery method based on 
distribution needs; 

(M) deliver products in a variety of media by using var-
ious delivery formats such as disk, broadcast, cellular, portable device, 
electronic, and online delivery; 

(N) use appropriate computer-based productivity tools 
to create and modify solutions to problems; 

(O) create audio and video technology products for a 
variety of purposes and audiences; 

(P) develop technical documentation related to audio 
and video technology; and 

(Q) demonstrate innovative uses of a wide range of 
emerging technologies, including online learning, mobile devices, 
digital content, and Web 2.0 tools such as podcasting, wikis, and blogs. 

§127.167. Audio/Video Production II (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 10-12. Prerequisite: Au-
dio/Video Production I. Recommended corequisite: Audio/Video Pro-
duction II Lab. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in audio and video technology and film pro-
duction span all aspects of the audio/video communications industry. 
Building upon the concepts taught in Audio/Video Production, in addi-
tion to developing advanced knowledge and skills needed for success in 
the Arts, Audio/Video Technology, and Communications Career Clus-
ter, students will be expected to develop an advanced understanding of 
the industry with a focus on pre-production, production, and post-pro-
duction products. This course may be implemented in an audio format 
or a format with both audio and video. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
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nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; and 

(D) create resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples. 

(2) The student applies academic knowledge and skills in 
production projects. The student is expected to: 

(A) apply English language arts knowledge and skills 
by consistently demonstrating use of content, technical concepts, and 
vocabulary; using correct grammar, punctuation, and terminology to 
write and edit documents; and composing and editing copy for a vari-
ety of written documents such as scripts, captions, schedules, reports, 
manuals, proposals, and other client-based documents; and 

(B) apply mathematics knowledge and skills in invoic-
ing and time-based mathematics by consistently demonstrating knowl-
edge of arithmetic operations and applying measurement to solve prob-
lems. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent through structure and style; 

(B) analyze and organize oral and written information; 

(C) analyze, interpret, and communicate information, 
data, and observations; 

(D) create and deliver formal and informal presenta-
tions; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student uses technology applications and pro-
cesses. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for audio and video production projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student understands the evolution and current 
trends of the audio and video production industry. The student is 
expected to: 

(A) summarize the history and evolution of the audio 
and video production industry; and 

(B) analyze the current trends of the audio and video 
production industry. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; 

(B) recognize and resolve potential safety concerns; 
and 

(C) follow emergency procedures. 

(8) The student applies leadership characteristics to student 
organizations and professional development activities. The student is 
expected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(9) The student applies ethical decision making and com-
plies with laws regarding use of technology in audio/video production. 
The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others and providing proper credit for ideas; 

(B) apply copyright laws in relation to fair use and ac-
quisition, trademark laws, and personal privacy laws; 

(C) model respect for intellectual property; and 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies. 

(10) The student develops career-building characteristics. 
The student is expected to: 

(A) update a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; 

(C) examine and employ professional networking op-
portunities such as career and technical student organizations, profes-
sional social media, industry professional organizations; and 

(D) examine employment opportunities in en-
trepreneurship. 

(11) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks; and 

PROPOSED RULES February 28, 2025 50 TexReg 1191 



(B) use technology to enhance productivity. 

(12) The student demonstrates knowledge of audio and 
video production. The student is expected to: 

(A) understand set-up, execution, and trouble-shooting 
of standard systems for the audio/video industry, including editing sys-
tems, wireless and wired transmission systems, cabling, and configu-
rations for production purposes; 

(B) employ knowledge of recording equipment usage 
by explaining analog and digital formats; 

(C) describe tape and tapeless formats; 

(D) demonstrate the operation of recording devices, in-
cluding metering a recording signal for proper levels and proper main-
tenance of recording equipment; and 

(E) apply appropriate industry-related terminology. 

(13) The student understands the pre-production process. 
The student is expected to: 

(A) apply critical elements, including purpose, target 
audience, and distribution, in the pre-production stage to identify and 
evaluate the production; 

(B) demonstrate procedures to establish timelines; 

(C) develop a budget with considerations for cast, crew, 
equipment, and location; 

(D) write documents of the scripting process such as 
treatments, storyboards, rundowns, and scripts for various types of pro-
grams using proper formatting for the specific type of production doc-
ument; 

(E) identify specific elements needed for successful 
production such as cast, crew, equipment, location, props, and sound 
effects; 

(F) discuss how various styles of music can create a spe-
cific emotional impact; 

(G) examine the end goal of the production to determine 
the appropriate format for recording and distributing; 

(H) identify several means to work within budget re-
straints; 

(I) conduct auditions for the talent and secure the crew 
required for a successful production; and 

(J) examine various contracts related to industry tasks, 
including talent releases for productions, and key elements for con-
tracts such as crew, talent, location, and distribution. 

(14) The student understands the business aspects of the 
industry. The student is expected to: 

(A) understand the roles of various industry profession-
als by identifying and discussing the responsibilities and relationships 
among the production team, including producers, directors, editors, en-
gineers, talent, additional crew members, and sales team; 

(B) understand the opportunities in the industry for 
freelance entrepreneurs by identifying standard freelance self-pro-
motion techniques, proposals, technology applications for freelance 
entrepreneurs, best practices for various freelance job responsibilities, 
and standard billing practices for freelance labor, including invoices 
and collections rates; 

(C) understand the unique characteristics of live pro-
ductions such as roles, equipment, time accountability, back-timing, 
time-based mathematics, and financial support; and 

(D) identify roles, costs, equipment, and strategies for 
financially supporting studio and field productions. 

(15) The student demonstrates an understanding of regu-
latory agency guidelines for content appropriateness. The student is 
expected to: 

(A) identify applicable guidelines based on production 
distribution methods; and 

(B) distinguish between Federal Communications 
Commission (FCC), National Public Radio (NPR), and other regula-
tory agencies. 

(16) The student understands the technical broadcast stan-
dards established by the FCC. The student is expected to: 

(A) apply knowledge of broadcast formats by distin-
guishing between analog and digital formats; 

(B) describe the difference in data signals and equip-
ment for analog and digital technology; 

(C) identify the evolution of the broadcast signal and 
standards such as High-Definition (HD), Standard-Definition (SDTV), 
National Television System Committee (NTSC), Phase Alternating 
Line (PAL), and Sequential Color with Memory (SECAM); and 

(D) identify the location of radio and television fre-
quencies in the electromagnetic spectrum. 

(17) The student understands the evolution of various me-
dia formats. The student is expected to: 

(A) identify the evolution of various media formats 
such as tape, tapeless, film, and electronic; and 

(B) identify the evolution and application of digital me-
dia formats and compression standards. 

§127.168. Audio/Video Production II Lab (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 10-12. Prerequisite: Au-
dio/Video Production I. Corequisite: Audio/Video Production II. This 
course must be taken concurrently with Audio/Video Production II and 
may not be taken as a stand-alone course. Districts are encouraged to 
offer this lab in a consecutive block with Audio/Video Production II 
to allow students sufficient time to master the content of both courses. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 
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(3) Careers in audio and video technology and film pro-
duction span all aspects of the audio/video communications industry. 
Building upon the concepts taught in Audio/Video Production, in addi-
tion to developing advanced knowledge and skills needed for success in 
the Arts, Audio/Video Technology, and Communications Career Clus-
ter, students will be expected to develop an advanced understanding of 
the industry with a focus on pre-production, production, and post-pro-
duction products. Through diverse forms of storytelling and produc-
tion, students will exercise and develop creativity, intellectual curiosity, 
and critical-thinking, problem-solving, and collaborative skills. This 
course may be implemented in an audio format or a format with both 
audio and video. Requiring a lab corequisite for the course affords nec-
essary time devoted specifically to the production and post-production 
process. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; 

(D) update a resume, cover letter/letter of interest, and 
career portfolio to document information such as work experiences, 
licenses, certifications, and work samples; and 

(E) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(2) The student applies academic knowledge and skills in 
production projects. The student is expected to: 

(A) apply English language arts knowledge and skills 
by consistently demonstrating use of content, technical concepts, and 
vocabulary; using correct grammar, punctuation, and terminology to 
write and edit documents; and composing and editing copy for a vari-
ety of written documents such as scripts, captions, schedules, reports, 
manuals, proposals, and other client-based documents; and 

(B) apply mathematics knowledge and skills in invoic-
ing and time-based mathematics by consistently demonstrating knowl-
edge of arithmetic operations and applying measurement to solve prob-
lems. 

(3) The student develops a perception of self, human rela-
tionships, and the world. The student is expected to: 

(A) demonstrate the value and purpose of listening, ob-
serving, concentrating, cooperating, and using emotional and sensory 
recall; 

(B) develop and practice effective voice and diction; 

(C) analyze strategies such as advertising; perpetuating 
stereotypes; and using visual representations, special effects, and lan-
guage used by media to inform, persuade, entertain, and transform cul-
ture; 

(D) explore the emotional and intellectual effects of vi-
sual media on viewers; and 

(E) analyze how visual and audio techniques such as 
special effects, editing, camera angles, reaction shots, sequencing, and 
music convey messages in media. 

(4) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent through structure and style; 

(B) analyze and organize oral and written information; 

(C) analyze, interpret, and communicate information, 
data, and observations; 

(D) create and deliver formal and informal presenta-
tions; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; 

(G) collaborate with others in a production role such 
as talent, director, producer, videographer, and editor to tell a story 
through live or recorded productions; and 

(H) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(5) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; 

(B) employ interpersonal skills in groups to solve prob-
lems; and 

(C) demonstrate responsibility, artistic discipline, and 
creative problem solving by concentrating in one or more areas of au-
dio and video production such as directing, producing, writing, videog-
raphy, and editing. 

(6) The student uses technology applications and pro-
cesses. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for audio and video production projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations throughout the production process; 

(B) recognize and resolve potential safety concerns; 
and 

(C) follow emergency procedures. 

(8) The student applies leadership characteristics to student 
organizations and professional development activities. The student is 
expected to: 
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(A) employ leadership skills to accomplish goals and 
objectives by exhibiting problem-solving and management traits; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(9) The student applies ethical decision making and com-
plies with laws regarding use of technology in audio/video production. 
The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others and providing proper credit for ideas; 

(B) apply copyright laws in relation to fair use and ac-
quisition, trademark laws, and personal privacy laws; 

(C) model respect for intellectual property; and 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies. 

(10) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks; and 

(B) use technology to enhance productivity. 

(11) The student demonstrates an understanding of audio 
and video production. The student is expected to: 

(A) understand set-up, execution, and trouble-shooting 
of standard systems for the audio/video industry, including editing sys-
tems, wireless and wired transmission systems, cabling, and configu-
rations for production purposes; 

(B) employ the operation of recording devices, includ-
ing metering a recording signal for proper levels and proper mainte-
nance of recording equipment; and 

(C) apply appropriate industry-related terminology. 

(12) The student understands the pre-production process. 
The student is expected to: 

(A) apply critical elements, including purpose, target 
audience, and distribution, in the pre-production stage by identifying 
and evaluating the production; 

(B) use advanced technology applications to facilitate 
pre-production by developing a budget with considerations for cast, 
crew, equipment, and location; 

(C) write documents of the scripting process such as 
treatments, storyboards, rundowns, and scripts for various types of pro-
grams; 

(D) use proper formatting for the specific type of pro-
duction document; 

(E) identify specific elements of the production docu-
ment needed for successful production, such as cast, props, and sound 
effects; 

(F) determine artistic impact of production plan; 

(G) determine the use of art elements such as color, tex-
ture, form, line, and space; 

(H) determine the principles of design such as continu-
ity, pattern, rhythm, balance, proportion, and unity in products; 

(I) determine cast, crew, equipment, and location re-
quirements for a successful production; 

(J) conduct auditions for the talent and secure the crew 
required for a successful production; and 

(K) examine various contracts related to industry tasks 
by using talent releases for productions. 

(13) The student applies the production process. The stu-
dent is expected to: 

(A) apply the coherent sequence of events to success-
fully produce a script; 

(B) use lighting techniques, including three-point light-
ing, reflected light, color temperatures, lighting filters, lighting gels, 
and understand lighting and its emotional impact on productions; 

(C) demonstrate a knowledge of audio techniques by 
using various microphone types; 

(D) demonstrate an understanding of sound mixing and 
elements of a final audio mix; 

(E) execute production of the script by demonstrating 
teamwork and knowledge of interpersonal skills with sensitivity to di-
versity when directing crew and talent; 

(F) apply knowledge of the critical elements in design-
ing activities in the production stage; 

(G) employ knowledge of digital editing by addressing 
various distribution formats, including electronic, disk, tapeless, and 
tape; 

(H) ingest media to an editing system for the purpose of 
manipulating recorded media; 

(I) properly monitor equipment to ensure quality 
recordings; 

(J) set appropriate levels before recording by using 
broadcast standard tools; and 

(K) identify standards for logging notes during the 
recording process. 

(14) The student understands the post-production process 
relating to video systems. The student is expected to: 

(A) demonstrate knowledge of video systems such as 
digital and analog systems, software applications, and communication 
and network components; 

(B) demonstrate an understanding of various input, pro-
cessing, output, and storage devices; 

(C) demonstrate an understanding of compatibility is-
sues, including digital file formats and cross-platform connectivity; and 

(D) demonstrate an understanding of high definition 
and standard definition output media. 
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(15) The student understands the post-production process 
relating to animation effects. The student is expected to: 

(A) use character generators, fonts, colors, and princi-
ples of composition to create graphic images; and 

(B) create captions or titles for video and graphics. 

(16) The student understands the post-production process 
relating to output for distribution. The student is expected to: 

(A) demonstrate proficiency in outputting production 
for distribution using various compression standards and techniques; 

(B) understand the relationship between file size and 
quality; 

(C) use various delivery formats such as disk, broad-
cast, cellular, portable devices, electronic, and online delivery; 

(D) determine the appropriate delivery method based 
on distribution needs; 

(E) extend the learning environment through digital 
sharing and gathering such as cloud computing, emerging collabora-
tion technologies, data mining strategies, and mobile technologies; 

(F) use appropriate computer-based productivity tools 
to create and modify solutions to problems; 

(G) integrate productivity tools to develop and modify 
solutions to problems; and 

(H) create technical documentation related to project 
specifications. 

(17) The student understands the post-production process 
relating to level of project success. The student is expected to: 

(A) critique production to determine how the various 
elements resulted in a successful or unsuccessful project; and 

(B) recognize and evaluate final production as an art 
form. 

§127.169. Digital Audio Technology I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Recommended prereq-
uisite: Principles of Arts, Audio/Video Technology, and Communi-
cations or Digital Media or both Audio/Video Production I and Au-
dio/Video Production I Lab. Students shall be awarded one credit for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Digital Audio Technology I was designed to provide 
students interested in audio production careers such as audio for ra-
dio and television broadcasting, audio for video and film, audio for 
animation and game design, music production and live sound, and ad-

ditional opportunities and skill sets. Digital Audio Technology I does 
not re-place Audio Video Production courses but is recommended as a 
single credit, co-curricular course with an audio production technical 
emphasis. This course can also be paired with Digital Media. Students 
will be expected to develop an understanding of the audio industry with 
a technical emphasis on production and critical-listening skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; and 

(D) create a resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples. 

(2) The student applies academic knowledge and skills in 
audio and video projects. The student is expected to: 

(A) apply English language arts knowledge and skills 
by demonstrating use of content, technical concepts, and vocabulary; 
using correct grammar, punctuation, and terminology to write and edit 
documents; and composing and editing copy for a variety of written 
documents such as scripts, captions, schedules, reports, and manuals; 
and 

(B) apply mathematics knowledge and skills in invoic-
ing and time-based mathematics by demonstrating knowledge of arith-
metic operations and applying measurement to solve problems. 

(3) The student understands professional communications 
strategies. The student is expected to: 

(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 
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(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications and pro-
cesses. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for audio production projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student understands the evolution and current 
trends of the audio industry. The student is expected to: 

(A) summarize the history and evolution of the audio 
production industry; and 

(B) analyze the current trends of the audio production 
industry. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; and 

(B) follow emergency procedures. 

(8) The student develops leadership characteristics. The 
student is expected to: 

(A) employ leadership skills; 

(B) employ teamwork and conflict-management skills; 

(C) participate in meetings; and 

(D) participate in mentoring activities. 

(9) The student applies ethical decision making and com-
plies with laws and regulations regarding use of technology in audio 
production. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others and providing proper credit for ideas; 

(B) model respect for intellectual property; 

(C) analyze the ethical impact of the audio production 
industry on society; 

(D) understand and comply with all copyright and fair 
use laws; and 

(E) understand and comply with all applicable rules and 
regulations of the associated governing authority such as the Federal 
Communications Commission (FCC), local school district, or client. 

(10) The student develops career-building characteristics. 
The student is expected to demonstrate skills in evaluating and com-
paring employment opportunities. 

(11) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks; and 

(B) use technology to enhance productivity. 

(12) The student develops a basic understanding of the au-
dio production industry. The student is expected to: 

(A) identify various career pathways and job opportu-
nities in the audio production industry; 

(B) understand the roles of various industry audio pro-
fessionals such as producers, editors, engineers, and talent as they ap-
ply to specific audio production career pathways; 

(C) understand the history, current practices, and future 
trends for audio production careers such as radio and television broad-
casting, video and film, animation and game design, music production, 
and live sound; 

(D) describe how the changing technology is impacting 
the audio industry; and 

(E) define and appropriately use terminology associated 
with the audio production industry. 

(13) The student develops a basic understanding of audio 
production equipment. The student is expected to: 

(A) understand types and application of microphones 
such as dynamic, condenser, ribbon, pressure zone (PZM), universal 
serial bus (USB), and wireless; 

(B) understand pick-up patterns and application of mi-
crophones such as cardioid, omni-directional, and figure eight; 

(C) understand the operation and application of audio 
consoles (mixers) such as broadcast consoles, live sound consoles, and 
recording consoles; 

(D) understand the operation and application of audio 
processing equipment or software such as equalizer (EQ), dynamic 
compressor, noise gate, band pass filters, reverb, and delays; 

(E) understand the operation and application of analog 
and digital audio recording devices such as handheld recorders, USB 
interfaces, multi-track devices, and digital audio workstations (DAW); 

(F) understand the application of audio interconnect ca-
bling and connectors such as XLR balanced, TRS balanced, TS unbal-
anced, RCA, 1/4" TRS/TS, and mini TRS/TS; 

(G) understand the operation and application of ad-
ditional audio hardware such as musical instrument digital interface 
(MIDI) controllers, direct boxes, audio splitters, and analog to digital 
converters as needed; and 

(H) understand the types and applications of audio 
speakers such as broadcast monitors, studio monitors, and live sound 
speakers. 

(14) The student develops an understanding of audio pro-
duction elements. The student is expected to: 

(A) identify key elements (stems) of an audio produc-
tion such as dialogue, sound effects, music, and environmental; 

(B) understand how music styles, sound effects, or vo-
cal performance can create a specific emotional impact; 

(C) identify key technical elements of audio production 
for effect such as panning, ducking, track doubling, retiming, and auto-
tune; and 

(D) understand and identify digital audio codecs and 
compression standards such as Waveform Audio (WAV), MP3, and ad-
vanced audio coding (AAC). 

(15) The student identifies, creates, and obtains required 
assets for audio production projects. The student is expected to: 

(A) identify key elements required in audio scripts; 
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(B) apply writing skills to develop an audio script; and 

(C) create or obtain required audio assets through 
recording, synthesis, or permissions. 

(16) The student develops a basic understanding of a DAW 
and audio editing. The student is expected to: 

(A) understand how to record or import various types 
of audio content such as audio files, MIDI data or automation; 

(B) understand types and application of audio track 
such as instrument track, master track, auxiliary track, and global 
attributes track; 

(C) understand audio editing tools and transitions such 
as cut, trim, and fade; 

(D) understand the use and application of software 
plug-ins such as EQ, dynamic compression, reverb, and software 
instruments; 

(E) understand the use and application of software au-
tomation; and 

(F) understand the various delivery formats such as 
disk, broadcast, cellular, portable device, electronic, and online deliv-
ery. 

§127.170. Digital Audio Technology II (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisite: Digital 
Audio Technology I. Students shall be awarded one credit for success-
ful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Digital Audio Technology II was designed to provide 
additional opportunities and skill sets for students interested in audio 
production careers such as audio for radio and television broadcasting, 
audio for video and film, audio for animation and game design, and 
music production and live sound. Digital Audio Technology II does 
not replace Audio Video Production courses but is recommended as a 
single credit, co-curricular course with an audio production technical 
emphasis. This course can also be paired with Digital Media. Students 
will be expected to develop an understanding of the audio industry with 
a technical emphasis on production and critical-listening skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; and 

(D) create a resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples. 

(2) The student applies academic knowledge and skills in 
audio and video projects. The student is expected to: 

(A) apply English language arts knowledge and skills 
by demonstrating use of content, technical concepts, and vocabulary; 
using correct grammar, punctuation, and terminology to write and edit 
documents; and composing and editing copy for a variety of written 
documents such as scripts, captions, schedules, reports, and manuals; 
and 

(B) apply mathematics knowledge and skills in invoic-
ing and time-based mathematics by demonstrating knowledge of arith-
metic operations and applying measurement to solve problems. 

(3) The student understands professional communications 
strategies. The student is expected to: 

(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications and pro-
cesses. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for audio production projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student understands the evolution and current 
trends of the audio industry. The student is expected to: 

PROPOSED RULES February 28, 2025 50 TexReg 1197 



(A) summarize the history and evolution of the audio 
production industry; and 

(B) analyze the current trends of the audio production 
industry. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; and 

(B) follow emergency procedures. 

(8) The student develops leadership characteristics. The 
student is expected to: 

(A) employ leadership skills; 

(B) employ teamwork and conflict-management skills; 

(C) participate in meetings; and 

(D) participate in mentoring activities. 

(9) The student applies ethical decision making and com-
plies with laws and regulations regarding use of technology in audio 
production. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others and providing proper credit for ideas; 

(B) model respect for intellectual property; 

(C) analyze the ethical impact of the audio production 
industry on society; 

(D) understand and comply with all copyright and fair 
use laws; and 

(E) understand and comply with all applicable rules and 
regulations of the associated governing authority such as the Federal 
Communications Commission (FCC), local school district, or client. 

(10) The student develops career-building characteristics. 
The student is expected to: 

(A) create a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 

(B) examine and employ professional networking op-
portunities such as career and technical student organizations, profes-
sional social media, and industry professional organizations; and 

(C) examine employment opportunities in en-
trepreneurship. 

(11) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks; and 

(B) use technology to enhance productivity. 

(12) The student develops a basic understanding of the au-
dio production industry. The student is expected to: 

(A) identify various career pathways and job opportu-
nities in the audio production industry; 

(B) understand the roles of various industry audio pro-
fessionals such as producers, editors, engineers, and talent as they ap-
ply to specific audio production career pathways; 

(C) understand the history, current practices, and future 
trends for audio production careers such as radio and television broad-

casting, video and film, animation and game design, music production, 
and live sound; 

(D) describe how the changing technology is impacting 
the audio industry; and 

(E) define and appropriately use terminology associated 
with the audio production industry. 

(13) The student develops a basic understanding of audio 
production equipment. The student is expected to: 

(A) use types and applications of microphones such as 
dynamic, condenser, ribbon, pressure zone (PZM), universal serial bus 
(USB), and wireless; 

(B) use pick-up patterns and applications of micro-
phones such as cardioid, omni-directional, and figure eight; 

(C) demonstrate the operation and application of audio 
consoles (mixers) such as broadcast consoles, live sound consoles, and 
recording consoles; 

(D) demonstrate the operation and application of audio 
processing equipment or software such as equalizer (EQ), dynamic 
compressor, noise gate, band pass filters, reverb, and delays; 

(E) demonstrate the operation and application of analog 
and digital audio recording devices such as handheld recorders, USB 
interfaces, multi-track devices, and digital audio workstations (DAW); 

(F) demonstrate the application of audio interconnect 
cabling and connectors such as XLR balanced, TRS balanced, TS un-
balanced, RCA, 1/4" TRS/TS, and mini TRS/TS; 

(G) demonstrate the operation and application of ad-
ditional audio hardware such as musical instrument digital interface 
(MIDI) controllers, direct boxes, audio splitters, and analog to digital 
converters as needed; and 

(H) use the types and applications of audio speakers 
such as broadcast monitors, studio monitors, and live sound speakers. 

(14) The student develops an understanding of audio pro-
duction elements. The student is expected to: 

(A) consistently identify key elements (stems) of an au-
dio production such as dialogue, sound effects, music, and environmen-
tal; 

(B) use music styles, sound effects, or vocal perfor-
mances to create a specific emotional impact; 

(C) use key technical elements of audio production for 
effect such as panning, ducking, track doubling, retiming, and auto-
tune; and 

(D) use digital audio codecs and compression standards 
such as Waveform Audio (WAV), MP3, and advanced audio coding 
(AAC). 

(15) The student identifies, creates, and obtains required 
assets for audio production projects. The student is expected to: 

(A) use key elements required in audio scripts; 

(B) consistently apply writing skills to develop an audio 
script; and 

(C) create or obtain required audio assets through 
recording, synthesis, or permissions. 

(16) The student develops a basic understanding of a DAW 
and audio editing. The student is expected to: 
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(A) demonstrate how to record or import various types 
of audio content such as audio files, MIDI data, or automation; 

(B) use types and application of audio tracks such as 
audio track, instrument track, master track, auxiliary track, and global 
attributes track; 

(C) use audio editing tools and transitions such as cut, 
trim, and fade; 

(D) demonstrate the use and application of software 
plug-ins such as EQ, dynamic compression, reverb, and software 
instruments; 

(E) demonstrate the use and application of software au-
tomation; and 

(F) use the various delivery formats such as disk, broad-
cast, cellular, portable device, electronic, and online delivery. 

§127.171. Video Game Design (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site: Principles of Art, Audio/Video Technology, and Communications. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Video Game Design will allow students to explore one 
of the largest industries in the global marketplace and the new emerg-
ing careers it provides in the field of technology. Students will learn 
gaming, computerized gaming, evolution of gaming, artistic aspects of 
perspective, design, animation, technical concepts of collision theory, 
and programming logic. Students will participate in a simulation of a 
real video game design team while developing technical proficiency in 
constructing an original game design. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; 

(B) demonstrate skills related to seeking and applying 
for employment; 

(C) create a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 
and 

(D) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(2) The student applies academic knowledge and skills in 
video game design projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student understands professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) apply active listening skills; and 

(E) communicate with diverse individuals. 

(4) The student understands and employs problem-solving 
methods and conflict-management skills. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(6) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) demonstrate leadership skills; and 

(B) participate in a group setting. 

(7) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in video 
game design. The student is expected to: 

(A) exhibit ethical conduct related to interacting with 
others such as maintaining client confidentiality and privacy of sensi-
tive content and providing proper credit for ideas; 

(B) discuss and apply copyright laws; 

(C) model respect of intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) analyze the impact of the video game design indus-
try on society. 
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(8) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(9) The student develops an understanding of video game 
design. The student is expected to: 

(A) demonstrate knowledge and appropriate use of 
computer operating systems; 

(B) demonstrate appropriate use of hardware compo-
nents, software programs, and storage devices; 

(C) demonstrate knowledge of sound editing; 

(D) demonstrate knowledge of file formats and cross-
platform compatibility; 

(E) acquire and exchange information in a variety of 
electronic file sharing formats; and 

(F) evaluate visual information by recognizing the use 
of principles and elements of design. 

(10) The students employs an appropriate design process 
to create and modify solutions to problems. The student is expected to: 

(A) combine graphics, images, and sound; 

(B) apply principles of design; 

(C) develop and reference technical documentation; 
and 

(D) edit products. 

(11) The student researches the history and evolution of 
video game design. The student is expected to: 

(A) explain the history of video game design; 

(B) describe how changing technology is affecting the 
industry; 

(C) analyze the use of symbols in video game design of 
diverse cultures; 

(D) compare current video game design technologies 
with historical technologies; 

(E) compare various styles of video game design; and 

(F) explore emerging and innovative video game design 
technologies and software. 

(12) The student understands and applies video game de-
sign principles, elements, and techniques. The student is expected to: 

(A) employ audience identification, script writing, 
character design, storyboarding, and audio and delivery formats; 

(B) describe and use motion paths, scripting, program-
ming, and interactivity; 

(C) describe lighting and perspective; and 

(D) describe and use production processes such as titles, 
credits, and special effects. 

(13) The student evaluates a product using critical-thinking 
skills. The student is expected to evaluate products and product quality 
against established criteria and rubrics. 

(14) The student presents oral or written evaluations of 
video game design projects. The student is expected to: 

(A) identify the intended audience; 

(B) describe aesthetics; 

(C) explain the storyline; 

(D) summarize subject matter; and 

(E) discuss the use of sound. 

(15) The student creates video game design projects. The 
student is expected to use a variety of techniques and software pro-
grams. 

(16) The student differentiates current programming lan-
guages. The student is expected to: 

(A) discuss the use of computer programming lan-
guages in other fields of study; and 

(B) demonstrate knowledge of specific programming 
terminology and concepts. 

(17) The student applies problem-solving strategies. The 
student is expected to apply design specifications, step-wise refine-
ment, or algorithm development. 

(18) The student develops coding with correct and efficient 
use of expressions. The student is expected to use user-defined func-
tions; proper operator precedence; and sequential, conditional, and 
repetitive control structures. 

(19) The students applies constructive criticism to prod-
ucts. The student is expected to seek and respond to advice from peers 
and professionals in delineating technological tasks. 

(20) The student uses research skills and electronic com-
munication, with appropriate supervision, to create new knowledge. 
The student is expected to: 

(A) participate with electronic communities as a 
learner, initiator, contributor, and teacher or mentor; 

(B) extend the learning environment beyond the school 
walls with digital products created to increase teaching and learning in 
the foundation and enrichment curricula; and 

(C) participate in relevant, meaningful activities in the 
larger community and society to create electronic projects. 

(21) The student uses technology applications to facilitate 
evaluation of communication processes and products. The student is 
expected to: 

(A) write technology specifications for planning/evalu-
ation rubrics documenting variables, prompts, and programming code 
internally and externally; and 

(B) debug and solve problems using reference materials 
and effective strategies. 

(22) The student understands technology concepts, sys-
tems, and operations as they apply to game programming. The student 
is expected to: 

(A) identify basic game components, including the 
game engine, game play subsystems, data structures, models, and 
interfaces; 

(B) generate random numbers in a program; 

(C) create a program implementing conditional state-
ments; 

(D) develop an appropriate data model; 

(E) demonstrate an understanding of and apply object-
oriented game programming; 
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(F) demonstrate an understanding of game program-
ming essentials, including event-driven programming, communicating 
with messages, and device management; 

(G) demonstrate an understanding of the role of game 
events, the animation loop, and game timing; 

(H) demonstrate an understanding of the role of game 
engines; 

(I) apply basic game screen design and layout, includ-
ing visual controls, user interfaces, menus, and options; 

(J) use game control design to understand, access, and 
control input devices; 

(K) demonstrate an understanding of and apply game 
animation, including the principles of animation and frame-based ani-
mation; 

(L) demonstrate an understanding of game events, in-
cluding listeners, triggers, and timed events; 

(M) demonstrate an understanding of and implement 
collision detection, including models and sprite collisions; 

(N) demonstrate an understanding of player progres-
sion, including leveling, linear progression, and maintaining high 
score data; and 

(O) demonstrate an understanding of algorithmic deci-
sion making. 

§127.172. Printing and Imaging Technology I (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course 
and is recommended for students in Grades 9-12. Recommended 
corequisite: Printing and Imaging Technology I Lab. Students shall 
be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in printing span all aspects of the industry, in-
cluding prepress, press, and finishing and bindery operations. In addi-
tion to developing technical knowledge and skills needed for success in 
the Arts, Audio/Video Technology, and Communications Career Clus-
ter, students will be expected to develop an understanding of the print-
ing industry with a focus on digital prepress and digital publishing. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify appropriate training, education, or certifi-
cation for printing and imaging technology employment; 

(B) recognize positive work behaviors and personal 
qualities needed to be employable; and 

(C) describe skills related to seeking, applying for, and 
obtaining a desired job. 

(2) The student applies academic knowledge and skills in 
printing and imaging projects. The student is expected to: 

(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse groups of individu-
als; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, presentation, and spreadsheet or database 
applications for printing and imaging projects. 

(6) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; and 

(B) follow emergency procedures. 

(7) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ communication skills; 

(B) employ teamwork and conflict-management skills; 

(C) conduct and participate in meetings; and 

(D) employ mentoring skills. 
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(8) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in printing. 
The student is expected to: 

(A) demonstrate an understanding of ethical conduct; 

(B) understand copyright laws in relation to fair use and 
duplication of materials; and 

(C) understand Creative Commons laws, including all 
licensing. 

(9) The student develops career-building characteristics. 
The student is expected to: 

(A) understand the use and importance of a portfolio in 
documenting information such as work experiences, licenses, certifi-
cations, and work samples; 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; and 

(C) examine employment opportunities in en-
trepreneurship. 

(10) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(11) The student develops a basic understanding of printing 
and imaging. The student is expected to: 

(A) understand printing systems and their uses; 

(B) describe the processes required for the production 
of various printed products; 

(C) explain the impact of the printing industry on the 
U.S. economy; 

(D) understand the impact of emerging technologies in 
hardware and software applications; 

(E) understand how to manage the printing process, in-
cluding customer service and sales, scheduling, and quality control; 

(F) describe materials used in various printing projects; 

(G) understand how to acquire information in a variety 
of formats; 

(H) evaluate information for accuracy, validity, and us-
ability; 

(I) compare the features of graphics programs used in 
digital printing; 

(J) explain how design elements such as text, graphics, 
headlines, use of color, and white space affect usability; 

(K) explain the principles of typography, including font 
size and style; 

(L) explain color theory and its use in the design 
process; 

(M) identify graphic design concepts such as contrast, 
alignment, repetition, and proximity; 

(N) reference technical documentation; 

(O) understand file and cross-platform compatibility; 

(P) identify and use the principles of design to discuss, 
analyze, critique, and write about visual aspects in print design, includ-
ing the student's own designs; and 

(Q) demonstrate knowledge of the principles of design 
in print design images, with a focus on composition, color, design, 
shape, shadow, negative space, and background. 

(12) The student researches the history of the printing and 
imaging field. The student is expected to analyze and summarize the 
evolution of the printing and imaging field and its historical impact on 
society. 

§127.173. Printing and Imaging Technology I Lab (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Corequisite: Printing 
and Imaging Technology I. This course must be taken concurrently 
with Printing and Imaging Technology I and may not be taken as a 
stand-alone course. Districts are encouraged to offer this lab in a con-
secutive block with Printing and Imaging Technology I to allow stu-
dents sufficient time to master the content of both courses. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in printing span all aspects of the industry, in-
cluding prepress, press, and finishing and bindery operations. In addi-
tion to developing technical knowledge and skills needed for success in 
the Arts, Audio/Video Technology, and Communications Career Clus-
ter, students will be expected to demonstrate an understanding of the 
printing industry with a focus on digital prepress and digital publish-
ing. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification for printing and imaging technology employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; and 

(C) demonstrate skills related to seeking, applying for, 
and obtaining a desired job. 

(2) The student applies academic knowledge and skills in 
printing and imaging projects. The student is expected to: 
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(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, presentation, and spreadsheet or database 
applications for printing and imaging projects. 

(6) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; and 

(B) follow emergency procedures. 

(7) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ communication skills; 

(B) employ teamwork and conflict-management skills; 

(C) conduct and participate in meetings; and 

(D) employ mentoring skills. 

(8) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in printing. 
The student is expected to: 

(A) demonstrate an understanding of ethical conduct; 

(B) apply copyright laws in relation to fair use and du-
plication of materials; 

(C) model respect for intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) demonstrate an understanding of Creative Com-
mons laws, including all licensing. 

(9) The student develops career-building characteristics. 
The student is expected to: 

(A) maintain a portfolio to document information such 
as work experiences, licenses, certifications, and work samples; 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; and 

(C) examine employment opportunities in en-
trepreneurship. 

(10) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(11) The student develops a basic understanding of printing 
and imaging. The student is expected to: 

(A) understand printing systems and their uses; 

(B) employ processes required for the production of 
various printed products; 

(C) demonstrate print process management, including 
customer service and sales, scheduling, and quality control; 

(D) evaluate customer needs and materials; 

(E) acquire information in a variety of formats; 

(F) evaluate information for accuracy, validity, and us-
ability; 

(G) apply digital publishing techniques to create prod-
ucts by using word processing, graphics, or drawing programs; 

(H) apply design elements such as text, graphics, head-
lines, and white space; 

(I) apply typography concepts, including font size and 
style; 

(J) apply color theory; 

(K) apply graphic design concepts such as contrast, 
alignment, repetition, and proximity; 

(L) edit and evaluate products; 

(M) develop technical documentation; 

(N) demonstrate knowledge and appropriate use of 
hardware components, software programs, and storage devices; 

(O) demonstrate knowledge of file and cross-platform 
compatibility; and 

(P) deliver products in a variety of media. 

§127.174. Printing and Imaging Technology II (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisites: Printing and Imaging Technology I and Printing and Imaging 
Technology I Lab. Recommended corequisite: Printing and Imaging 
Technology II Lab. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
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technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in printing span all aspects of the industry, in-
cluding prepress, press, and finishing and bindery operations. In addi-
tion to developing advanced knowledge and skills needed for success in 
the Arts, Audio/Video Technology, and Communications Career Clus-
ter, students will be expected to develop an advanced understanding of 
the printing industry with a focus on digital prepress and desktop digi-
tal publishing. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify appropriate training, education, or certifi-
cation for employment; 

(B) identify positive work behaviors and personal qual-
ities needed to be employable; and 

(C) identify skills related to seeking, applying for, and 
obtaining a desired job, including identifying job opportunities, devel-
oping a resume and letter of application, completing a job application, 
and demonstrating effective interview skills. 

(2) The student applies academic knowledge and skills in 
printing and imaging projects. The student is expected to: 

(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents 
such as brochures, programs, and newsletters; and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) present information formally and informally; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, presentation, and spreadsheet or database 
applications for printing and imaging projects. 

(6) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; and 

(B) follow emergency procedures. 

(7) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(8) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in printing. 
The student is expected to: 

(A) demonstrate an understanding of ethical conduct; 

(B) understand copyright laws; 

(C) model respect for intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; 

(E) understand Creative Commons laws, including all 
licensing; and 

(F) analyze the impact of the printing industry on soci-
ety. 

(9) The student develops career-building characteristics. 
The student is expected to: 

(A) understand the use and importance of a portfolio in 
documenting information such as work experiences, licenses, certifi-
cations, and work samples; 
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(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; and 

(C) examine employment opportunities in en-
trepreneurship. 

(10) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(11) The student develops an advanced understanding of 
printing and imaging. The student is expected to: 

(A) understand printing systems; 

(B) explain how to manage the printing process; 

(C) describe how to prepare customer materials for 
printing; 

(D) understand a variety of printing processes; 

(E) explain ink processes used for various types of 
printing, identify ink types, and describe how properties of ink affect 
coverage, color, and color separation; 

(F) explain the uses of papers, including weights and 
finishes used for various types of printing; 

(G) explain cleanup and maintenance of equipment; 

(H) identify and use the principles of design to discuss, 
analyze, critique, and write about visual aspects in print design, includ-
ing the student's own designs; and 

(I) demonstrate knowledge of the principles of design in 
print design images with a focus on composition, color, design, shape, 
shadow, negative space, and background. 

§127.175. Printing and Imaging Technology II Lab (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Corequisite: Printing 
and Imaging Technology II. This course must be taken concurrently 
with Printing and Imaging Technology II and may not be taken as a 
stand-alone course. Districts are encouraged to offer this lab in a con-
secutive block with Printing and Imaging Technology II to allow stu-
dents sufficient time to master the content of both courses. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in printing span all aspects of the industry, in-
cluding prepress, press, and finishing and bindery operations. In addi-
tion to developing advanced knowledge and skills needed for success in 
the Arts, Audio/Video Technology, and Communications Career Clus-
ter, students will be expected to develop an advanced understanding of 

the printing industry with a focus on digital prepress and desktop digi-
tal publishing. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; 

(C) demonstrate skills related to seeking, applying for, 
and obtaining a desired job, including identifying job opportunities, 
developing a resume and letter of application, completing a job appli-
cation, and demonstrating effective interview skills; 

(2) The student applies academic knowledge and skills in 
printing and imaging projects. The student is expected to: 

(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) demonstrate active listening skills to obtain and 
clarify information; 

(F) listen to and speak with diverse individuals; and 

(G) demonstrate public relations skills to increase inter-
nal and external customer/client satisfaction. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, presentation, and spreadsheet or database 
applications for printing and imaging projects. 
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(6) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; and 

(B) follow emergency procedures. 

(7) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(8) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in printing. 
The student is expected to: 

(A) demonstrate an understanding of ethical conduct; 

(B) apply copyright laws; 

(C) model respect for intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) understand Creative Commons laws, including all 
licensing. 

(9) The student develops career-building characteristics. 
The student is expected to: 

(A) maintain and update a portfolio to document infor-
mation such as work experiences, licenses, certifications, and work 
samples; and 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(10) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(11) The student develops an advanced understanding of 
printing and imaging. The student is expected to: 

(A) understand printing systems and their uses; 

(B) demonstrate print process management; 

(C) prepare customer materials for printing; 

(D) demonstrate and apply a variety of printing pro-
cesses; 

(E) demonstrate industry standard ink processes used 
for various types of printing, identify ink types, and describe how prop-
erties of ink affect coverage, color, and color separation; 

(F) demonstrate knowledge of papers, including 
weights and finishes used for various types of printing; and 

(G) perform cleanup and maintenance of equipment. 

§127.176. Commercial Photography I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Recommended corequi-
site: Commercial Photography I Lab. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in commercial photography require skills that 
span all aspects of the industry from setting up a shot to delivering 
products in a competitive market. In addition to developing knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an understanding of the commercial photography industry with a focus 
on creating quality photographs. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; and 

(C) demonstrate skills related to finding and obtaining 
a desired job. 

(2) The student applies academic knowledge and skills in 
commercial photography. The student is expected to: 
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(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, presentation, and spreadsheet or database 
applications for commercial photography projects. 

(6) The student understands commercial photography sys-
tems. The student is expected to analyze and summarize the history 
and evolution of commercial photography. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations in a photography studio and lab; and 

(B) follow emergency procedures. 

(8) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ communication skills; 

(B) employ teamwork and conflict-management skills; 

(C) conduct and participate in meetings; and 

(D) employ mentoring skills. 

(9) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in commer-
cial photography. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others such as maintaining client confiden-
tiality and privacy of sensitive content and providing proper credit for 
ideas; 

(B) discuss and apply copyright laws in relation to fair 
use and duplication of images; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing digital images; 

(D) analyze the impact of photography on society; and 

(E) understand Creative Commons laws, including all 
licensing. 

(10) The student develops career-building characteristics. 
The student is expected to: 

(A) create a portfolio to document information such as 
work experiences, licenses, certifications, and work samples; and 

(B) examine employment opportunities in en-
trepreneurship. 

(11) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(12) The student develops a basic understanding of com-
mercial photography. The student is expected to: 

(A) research career opportunities and qualifications in 
photography; 

(B) research the history and evolution of photography; 

(C) analyze principles of commercial photography such 
as working with clients, interpreting client instructions, developing 
production schedules, and delivering products in a competitive mar-
ket; 

(D) analyze and apply the elements and principles of art 
to photographs; 

(E) demonstrate knowledge of different types of cam-
eras and lenses and their applications to photography; 

(F) demonstrate knowledge of photographic composi-
tion and layout; 

(G) demonstrate knowledge of different types of photo-
graphic media; 

(H) demonstrate knowledge of the basics of digital pho-
tography; 

(I) demonstrate knowledge of photographic lighting 
techniques, including three-point lighting; 

(J) identify characteristics and uses of various types of 
photographic paper; 

(K) demonstrate an understanding of standard conven-
tions for mounting, matting, or framing; 

(L) produce a variety of photographs using appropriate, 
current, industry-standard production processes; 

(M) evaluate photographs using principles of art, com-
mercial photography standards, and critical-thinking skills; 

(N) understand resolution and digital file format; 

(O) identify and use the principles of design to discuss, 
analyze, critique, and write about visual aspects in photographic work, 
including the student's own work; and 

(P) demonstrate knowledge of the principles of design 
in photographic work with a focus on composition, color, design, 
shape, shadow, negative space, and background. 

§127.177. Commercial Photography I Lab (One Credit), Adopted 
2015. 
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(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Corequisite: Commer-
cial Photography I. This course must be taken concurrently with Com-
mercial Photography I and may not be taken as a stand-alone course. 
Districts are encouraged to offer this lab in a consecutive block with 
Commercial Photography I to allow students sufficient time to master 
the content of both courses. Students shall be awarded one credit for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in commercial photography require skills that 
span all aspects of the industry from setting up a shot to delivering 
products in a competitive market. In addition to developing knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an understanding of the commercial photography industry with a focus 
on creating quality photographs. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; and 

(C) demonstrate skills related to seeking employment 
to find and obtain a desired job. 

(2) The student applies academic knowledge and skills in 
commercial photography. The student is expected to: 

(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, presentation, and spreadsheet or database 
applications for commercial photography projects. 

(6) The student understands commercial photography sys-
tems. The student is expected to analyze and summarize the history 
and evolution of commercial photography. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations in a photography studio and lab; and 

(B) follow emergency procedures. 

(8) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ communication skills; 

(B) employ teamwork and conflict-management skills; 

(C) conduct and participate in meetings; and 

(D) employ mentoring skills. 

(9) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in commer-
cial photography. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others such as maintaining client confiden-
tiality and privacy of sensitive content and providing proper credit for 
ideas; 

(B) discuss and apply copyright laws in relation to fair 
use and duplication of images; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing digital images; 

(D) analyze the impact of photography on society; and 

(E) understand Creative Commons Laws, including all 
licensing. 

(10) The student develops career-building characteristics. 
The student is expected to: 
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(A) create a portfolio to document information such as 
work experiences, licenses, certifications, and work samples; and 

(B) examine employment opportunities in en-
trepreneurship. 

(11) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(12) The student demonstrates a basic understanding of 
commercial photography. The student is expected to: 

(A) analyze principles of commercial photography such 
as working with clients, interpreting client instructions, developing 
production schedules, and delivering products in a competitive mar-
ket; 

(B) analyze and apply the elements and principles of art 
to photographs; 

(C) demonstrate knowledge of different types of cam-
eras and lenses and their applications to photography; 

(D) demonstrate knowledge of photographic composi-
tion and layout; 

(E) demonstrate knowledge of the characteristics of dif-
ferent types of photographic media; 

(F) demonstrate knowledge of the basics of digital pho-
tography; 

(G) demonstrate knowledge of photographic lighting 
techniques, including three-point lighting; 

(H) identify characteristics and uses of various types of 
photographic paper; 

(I) demonstrate an understanding of standard conven-
tions for mounting, matting, or framing; 

(J) produce a variety of photographs using appropriate, 
current, industry-standard production processes; 

(K) evaluate photographs using principles of art, com-
mercial photography standards, and critical-thinking skills; and 

(L) demonstrate an understanding of resolutions and 
digital file format. 

§127.178. Commercial Photography II (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisites: Commercial Photography I and Commercial Photography 
I Lab. Recommended corequisite: Commercial Photography II Lab. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-

cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in commercial photography span all aspects of 
the industry from setting up a shot to delivering products in a compet-
itive market. In addition to developing advanced technical knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an advanced technical understanding of the commercial photography 
industry with a focus on producing, promoting, and presenting profes-
sional quality photographs. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; and 

(C) demonstrate skills related to seeking, applying for, 
and obtaining a desired job, including identifying job opportunities, 
developing a resume and letter of application, completing a job appli-
cation, and demonstrating effective interview skills. 

(2) The student applies academic knowledge and skills in 
commercial photography. The student is expected to: 

(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 
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(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, presentation, and spreadsheet or database 
applications for commercial photography projects. 

(6) The student applies knowledge of commercial photog-
raphy systems. The student is expected to analyze and summarize the 
history and evolution of the commercial photography field. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations in a photography studio and lab; and 

(B) follow emergency procedures. 

(8) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders with organizations, 
exhibiting problem-solving and management traits, describing effec-
tive leadership styles, and participating in civic and community lead-
ership and teamwork opportunities; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(9) The student applies ethical decision making and com-
plies with laws regarding use of technology in commercial photogra-
phy. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others such as maintaining client confiden-
tiality and privacy of sensitive content and providing proper credit for 
ideas; 

(B) discuss and apply copyright laws in relation to fair 
use and duplication of images; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing digital images; and 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies, including Creative Common laws and licensing. 

(10) The student develops career-building characteristics. 
The student is expected to: 

(A) maintain and update a portfolio with information 
such as work experiences, licenses, certifications, and work samples; 
and 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(11) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks such as creating quotes and budgeting. 

(12) The student develops an increased understanding of 
commercial photography. The student is expected to: 

(A) identify photographs for commercial photography; 

(B) recognize the elements and principles of art as they 
apply to a variety of commercial photography projects; 

(C) use principles of commercial photography such as 
working with clients, interpreting client instructions, developing pro-
duction schedules, and delivering products in a competitive market; 

(D) identify appropriate cameras and lenses; 

(E) recognize appropriate photographic composition 
and layout principles; 

(F) identify the use of appropriate digital black and 
white and color photography; 

(G) understand the use of effective photographic light-
ing techniques, including three-point, studio, portraiture, and product; 

(H) recognize the elements of professional quality pho-
tographs; 

(I) identify the most appropriate types of photographic 
paper for projects; 

(J) recognize appropriate solutions for mounting, mat-
ting, or framing photographs; 

(K) understand appropriate, current, and industry-stan-
dard production processes to produce photographs; 

(L) evaluate photographs using principles of art, com-
mercial photography standards, and critical-thinking skills; 

(M) identify appropriate resolution and digital file for-
mats; 

(N) identify and use the principles of design to discuss, 
analyze, critique, and write about visual aspects of photographic work, 
including the student's own work; and 

(O) demonstrate knowledge of the principles of design 
in photographic work with a focus on composition, color, design, 
shape, shadow, negative space, and background. 

§127.179. Commercial Photography II Lab (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisites: Commercial Photography I and Commercial Photography 
I Lab. Corequisite: Commercial Photography II. This course must be 
taken concurrently with Commercial Photography II and may not be 
taken as a stand-alone course. Districts are encouraged to offer this lab 
in a consecutive block with Commercial Photography II to allow stu-
dents sufficient time to master the content of both courses. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 
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(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in commercial photography span all aspects of 
the industry from setting up a shot to delivering products in a compet-
itive market. In addition to developing advanced technical knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an advanced technical understanding of the commercial photography 
industry with a focus on producing, promoting, and presenting profes-
sional quality photographs. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; and 

(C) demonstrate skills related to seeking, applying for, 
and obtaining a desired job, including identifying job opportunities, 
developing a resume and letter of application, completing a job appli-
cation, and demonstrating effective interview skills. 

(2) The student applies academic knowledge and skills in 
commercial photography. The student is expected to: 

(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, writing and publishing, presentation, and spreadsheet or database 
applications for commercial photography projects. 

(6) The student applies knowledge of commercial photog-
raphy systems. The student is expected to analyze and summarize the 
history and evolution of the commercial photography field. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations in a photography studio and lab; and 

(B) follow emergency procedures. 

(8) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders with organizations, 
exhibiting problem-solving and management traits, describing effec-
tive leadership styles, and participating in civic and community lead-
ership and teamwork opportunities; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(9) The student applies ethical decision making and com-
plies with laws regarding use of technology in commercial photogra-
phy. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others such as maintaining client confiden-
tiality and privacy of sensitive content and providing proper credit for 
ideas; 

(B) discuss and apply copyright laws in relation to fair 
use and duplication of images; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing digital images; and 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies, including Creative Common laws and licensing. 

PROPOSED RULES February 28, 2025 50 TexReg 1211 



(10) The student develops career-building characteristics. 
The student is expected to: 

(A) maintain and update a portfolio to document infor-
mation such as work experiences, licenses, certifications, and work 
samples; and 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(11) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks such as creating quotes and budgeting; and 

(B) demonstrate skills in budgeting and creating quotes 
for freelance or contract projects. 

(12) The student develops an increased understanding of 
commercial photography. The student is expected to: 

(A) create photographs for defined purposes; 

(B) apply the elements and principles of art to a variety 
of commercial photography projects; 

(C) demonstrate the principles of commercial photog-
raphy such as working with clients, interpreting client instructions, de-
veloping production schedules, and delivering products in a competi-
tive market; 

(D) demonstrate the use of appropriate cameras and 
lenses; 

(E) apply appropriate photographic composition and 
layout principles; 

(F) demonstrate appropriate digital black and white and 
color photography; 

(G) apply effective photographic lighting techniques, 
including three point, studio, portraiture, and product; 

(H) produce professional quality photographs; 

(I) use the most appropriate types of photographic paper 
for projects; 

(J) use the most appropriate solutions for mounting, 
matting, or framing photographs; 

(K) demonstrate use of appropriate, current, and indus-
try-standard production processes to produce photographs; 

(L) evaluate photographs using principles of art, com-
mercial photography standards, and critical-thinking skills; and 

(M) demonstrate use of appropriate resolution and dig-
ital file formats. 

§127.180. Fashion Design I (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Principles of Arts, Audio/Video Technology, and Commu-
nications. Recommended corequisite: Fashion Design I Lab. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 

technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in fashion span all aspects of the textile and ap-
parel industries. Within this context, in addition to developing techni-
cal knowledge and skills needed for success in the Arts, Audio/Video 
Technology, and Communications Career Cluster, students will be ex-
pected to develop an understanding of the fashion industry with an em-
phasis on design and construction. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify training, education, or certification for em-
ployment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment; 

(D) create a career portfolio to document work samples; 
and 

(E) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
fashion, textile, and apparel projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) communicate with diverse individuals; and 
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(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, and industry programs for fashion, textiles, and apparel projects. 

(6) The student understands fashion, textile, and apparel 
systems. The student is expected to: 

(A) analyze the history of the fashion, textiles, and ap-
parel field; and 

(B) compare fashion history relative to current fashions 
trends. 

(7) The student applies safety regulations. The student is 
expected to implement personal and workplace safety rules and proce-
dures. 

(8) The student applies leadership characteristics in class-
room and professional settings. The student is expected to: 

(A) employ leadership skills; 

(B) apply characteristics of effective working relation-
ships; 

(C) participate in groups; and 

(D) employ mentoring skills. 

(9) The student applies ethical decision making with laws 
regarding use of technology in fashion, textiles, and apparel. The stu-
dent is expected to: 

(A) exhibit ethical conduct such as maintaining client 
confidentiality and privacy of sensitive content and providing proper 
credit for ideas; 

(B) identify and apply copyright laws; and 

(C) analyze fashion industry influences on society. 

(10) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(11) The student analyzes the nature of fashion. The stu-
dent is expected to: 

(A) explain the value of fashion; 

(B) identify the spectrum of the fashion industry; 

(C) identify prominent fashion publications; 

(D) evaluate the fashion cycle; and 

(E) use appropriate terminology. 

(12) The student evaluates factors influencing the apparel 
industry. The student is expected to: 

(A) describe the interrelationship of the U.S. and inter-
national economies; 

(B) identify and discuss labor laws of the United States 
and other countries; 

(C) recognize procedures within the apparel industry 
that protect the environment; and 

(D) describe technological advancements influencing 
the apparel industry. 

(13) The student analyzes factors that impact consumer 
purchasing of fashion and apparel accessories. The student is expected 
to: 

(A) describe social, cultural, and life cycle influences; 

(B) explain how fashion trends are determined; 

(C) analyze the influence of advertising on consumer 
apparel choices; and 

(D) determine apparel management techniques for in-
dividuals with special needs. 

(14) The student selects proper care and maintenance prac-
tices for apparel. The student is expected to: 

(A) interpret labeling information to determine care 
procedures for apparel products; 

(B) evaluate clothing care products and equipment; 

(C) determine proper equipment and services related to 
care, maintenance, and storage of apparel; 

(D) identify proper safety procedures when using care 
products and equipment; and 

(E) analyze the impact of clothing care requirements on 
clothing selection and the clothing budget. 

(15) The student applies skills related to commercial care 
of clothing. The student is expected to: 

(A) identify procedures to receive, mark, and identify 
laundry or dry cleaning; 

(B) identify appropriate laundry and dry cleaning pro-
cedures; 

(C) identify safety and sanitation procedures while 
laundering, pressing, or dry cleaning; 

(D) describe commercial laundry or dry cleaning tech-
niques; and 

(E) identify pressing procedures. 

(16) The student proposes ways to effectively manage the 
apparel dollar. The student is expected to: 

(A) develop a budget for apparel and accessory costs, 
care, and maintenance; 

(B) compare various sources for apparel and accessory 
purchases; 

(C) analyze the impact of technology on consumer ap-
parel purchasing options; and 

(D) develop and implement ideas for recycling apparel. 

(17) The student designs apparel products using principles 
of effective design. The student is expected to: 

(A) identify basic body types; 

(B) identify and apply proportion, balance, emphasis, 
rhythm, and harmony for specific fashion ensembles; 

(C) determine clothing silhouettes, fabric selection, and 
design elements appropriate for specific body types; 
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(D) use design principles to design products for the hu-
man form, including adaptations for individuals with special needs; 

(E) sketch fashion drawings using basic design tools 
and techniques such as fashion drawing, draping, and flat pattern meth-
ods for fitting a garment; and 

(F) apply technology applications useful in the apparel 
design process. 

(18) The student designs apparel products using elements 
of effective design. The student is expected to: 

(A) identify and apply shape, line, form, color, and tex-
ture for specific fashion ensembles; 

(B) determine clothing silhouettes, fabric selection, and 
design elements appropriate for specific body types; and 

(C) use design elements to design products for the hu-
man form, including adaptations for individuals with special needs. 

§127.181. Fashion Design I Lab (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Arts, Audio/Video Technology, and Communica-
tions. Corequisite: Fashion Design I. This class must be taken con-
currently with Fashion Design I and may not be taken as a stand-alone 
course. Districts are encouraged to offer this lab in a consecutive block 
with Fashion Design I to allow students sufficient time to master the 
content of both courses. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in fashion span all aspects of the textile and ap-
parel industries. Within this context, in addition to developing techni-
cal knowledge and skills needed for success in the Arts, Audio/Video 
Technology, and Communications Career Cluster, students will be ex-
pected to develop an understanding of the fashion industry with an em-
phasis on design and construction. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment; and 

(D) create a career portfolio to document work samples. 

(2) The student applies academic knowledge and skills in 
fashion, textile, and apparel projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) communicate with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, and industry programs for fashion, textiles, and apparel projects. 

(6) The student analyzes the history of the fashion, textiles, 
and apparel field. The student is expected to: 

(A) compare fashion history relative to current fashions 
trends; and 

(B) evaluate how historical events and attitudes influ-
ence fashion trends. 

(7) The student applies safety regulations. The student is 
expected to implement personal and workplace safety rules and proce-
dures. 

(8) The student applies leadership characteristics in class-
room and professional settings. The student is expected to: 

(A) employ leadership skills; 

(B) apply characteristics of effective working relation-
ships; 

(C) participate in groups; and 
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(D) employ mentoring skills. 

(9) The student applies ethical decision making with laws 
regarding use of technology in fashion, textiles, and apparel. The stu-
dent is expected to: 

(A) exhibit ethical conduct such as maintaining client 
confidentiality and privacy of sensitive content and providing proper 
credit for ideas; 

(B) apply copyright laws; and 

(C) evaluate fashion industry influences on society. 

(10) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(11) The student analyzes the nature of fashion. The stu-
dent is expected to: 

(A) analyze prominent fashion publications; and 

(B) analyze trends using the fashion cycle. 

(12) The student analyzes fiber and textile characteristics. 
The student is expected to: 

(A) identify fibers and textiles; 

(B) evaluate water resistance, heat sensitivity, and col-
orfastness of various textiles; 

(C) evaluate textile products as to suitability for varied 
apparel uses; and 

(D) distinguish textile selvage and grain line. 

(13) The student selects proper care and maintenance prac-
tices for apparel. The student is expected to: 

(A) use appropriate care procedures for textile prod-
ucts; and 

(B) use appropriate care procedures for apparel prod-
ucts. 

(14) The student applies skills related to commercial care 
of clothing. The student is expected to: 

(A) demonstrate safety and sanitary procedures while 
laundering, pressing, or dry cleaning; and 

(B) demonstrate pressing procedures. 

(15) The student analyzes the apparel production process 
from design concept to finished product. The student is expected to: 

(A) identify and describe equipment needed for the ap-
parel production process; and 

(B) outline the apparel construction process. 

(16) The student applies knowledge of fibers, fabrics, and 
design when evaluating and designing textile products. The student is 
expected to: 

(A) identify characteristics and properties of natural 
and manufactured fibers; 

(B) describe methods of textile production; and 

(C) assess the effects of various environmental condi-
tions on textiles. 

(17) The student demonstrates effective repair and alter-
ation techniques. The student is expected to: 

(A) use appropriate measurement tools and measure-
ment units; 

(B) demonstrate appropriate use, selection, and care of 
equipment, tools, and notions; 

(C) apply design principles and elements when altering 
apparel; 

(D) apply safety procedures while operating equip-
ment; and 

(E) determine apparel design and alterations to accom-
modate individuals with special needs. 

(18) The student demonstrates effective construction tech-
niques. The student is expected to: 

(A) apply principles of quality apparel construction; 

(B) apply design principles and elements when design-
ing and constructing apparel; 

(C) apply appropriate construction and pressing tech-
niques in apparel and textile construction; and 

(D) describe pattern parts and terminology. 

§127.182. Fashion Design II (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 11 and 12. Prerequisite: 
Fashion Design I. Recommended corequisite: Fashion Design II Lab. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in fashion span all aspects of the textile and ap-
parel industries. Within this context, in addition to developing techni-
cal knowledge and skills needed for success in the Arts, Audio/Video 
Technology, and Communications Career Cluster, students will be ex-
pected to develop an understanding of the fashion industry with an em-
phasis on design and construction. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 
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(A) identify and participate in training, education, or 
certification for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment to find and obtain a desired job; 

(D) create a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 
and 

(E) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
fashion, textile, and apparel projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) communicate with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, and industry programs for fashion, textiles, and apparel projects. 

(6) The student analyzes the history of the fashion, textiles, 
and apparel field. The student is expected to analyze fashion history 
relative to current fashions trends. 

(7) The student applies safety regulations. The student is 
expected to implement personal and workplace safety rules and proce-
dures. 

(8) The student applies leadership characteristics in class-
room and professional settings. The student is expected to: 

(A) employ leadership skills to accomplish collective 
goals; 

(B) establish and maintain practices for effective work-
ing relationships such as providing constructive praise and criticism, 

demonstrating sensitivity to and value for diversity, and managing 
stress and controlling emotions; 

(C) conduct and participate in meetings using parlia-
mentary procedure; and 

(D) employ mentoring skills to inspire others. 

(9) The student demonstrates ethical decision making and 
complies with legal practices pertaining to fashion, textiles, and ap-
parel. The student is expected to: 

(A) exhibit ethical conduct as defined by the fashion 
and apparel industries; 

(B) apply copyright laws; 

(C) model respect for intellectual property; 

(D) demonstrate knowledge of acceptable use policies; 

(E) summarize the rights and responsibilities of em-
ployers and employees; and 

(F) analyze legal aspects of the fashion and apparel in-
dustries. 

(10) The student applies advanced technical skills for effi-
ciency. The student is expected to employ planning and time-manage-
ment skills to complete work tasks. 

(11) The student describes how garment development and 
fashion have evolved from ancient times to present day. The student is 
expected to: 

(A) evaluate significant historic fashions from early 
civilizations to today; 

(B) describe social influences that have affected fash-
ion; 

(C) explain values communicated through clothing in 
specific historical periods; 

(D) show the influence of historic fashions on current-
year fashion; and 

(E) identify prominent historical designers. 

(12) The student analyzes various types of worldwide fash-
ion production. The student is expected to: 

(A) describe mass production techniques; and 

(B) describe the development of haute couture. 

(13) The student determines design influences on the fash-
ion industry. The student is expected to: 

(A) explain the role of leading designers in determining 
fashion trends; 

(B) analyze international factors affecting fashion de-
sign; 

(C) determine the impact of technology on the design 
industry; and 

(D) determine the impact of design decisions on prod-
uct cost. 

(14) The student creates a portfolio of fashion designs. The 
student is expected to: 

(A) demonstrate fashion figure drawing; 

(B) apply design elements and principles to create fash-
ion drawings; 
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(C) demonstrate the properties and characteristics of 
color; 

(D) use computer-aided techniques to create fashion de-
signs; 

(E) select appropriate textiles to use in specific designs; 
and 

(F) assemble portfolio components to present fashion 
designs. 

(15) The student demonstrates basic techniques in personal 
fashion image analysis. The student is expected to: 

(A) describe techniques used to analyze the fashion im-
age of individual clients; 

(B) analyze factors involved in fashion image consult-
ing such as personal coloring, color harmonies, appropriate fabric tex-
tures, body proportion and silhouette, figure, facial and hair analysis, 
and wardrobe coordination; and 

(C) develop a personal fashion image evaluation for an 
individual. 

§127.183. Fashion Design II Lab (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Fash-
ion Design I. Corequisite: Fashion Design II. This course must be 
taken concurrently with Fashion Design II and may not be taken as a 
stand-alone course. Districts are encouraged to offer this lab in a con-
secutive block with Fashion Design II to allow students sufficient time 
to master the content of both courses. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in fashion span all aspects of the textile and ap-
parel industries. Within this context, in addition to developing techni-
cal knowledge and skills needed for success in the Arts, Audio/Video 
Technology, and Communications Career Cluster, students will be ex-
pected to develop an understanding of the fashion industry with an em-
phasis on design and construction. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment to find and obtain a desired job; 

(D) create a career portfolio to document information 
such as work experiences, licenses, certifications, and work samples; 
and 

(E) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
fashion, textile, and apparel projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) communicate with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, Inter-
net, word processors, industry programs, slide show presentation, and 
spreadsheet applications for fashion, textiles, and apparel projects. 

(6) The student understands fashion, textile, and apparel 
systems. The student is expected to analyze and summarize the history 
and evolution of the fashion, textiles, and apparel field. 

(7) The student applies safety regulations. The student is 
expected to implement personal and workplace safety rules and proce-
dures. 

(8) The student applies leadership characteristics in class-
room and professional settings. The student is expected to: 
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(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(C) conduct and participate in meetings using parlia-
mentary procedure; and 

(D) employ mentoring skills to inspire and teach others. 

(9) The student demonstrates ethical decision making and 
complies with legal practices pertaining to fashion, textiles, and ap-
parel. The student is expected to: 

(A) exhibit ethical conduct; 

(B) apply copyright laws; 

(C) model respect for intellectual property; 

(D) demonstrate knowledge of acceptable use policies; 

(E) summarize the rights and responsibilities of em-
ployers and employees; 

(F) exhibit ethical practices as defined by the fashion 
and apparel industries; and 

(G) analyze legal aspects of the fashion and apparel in-
dustries. 

(10) The student applies advanced technical skills for effi-
ciency. The student is expected to employ planning and time-manage-
ment skills to complete work tasks. 

(11) The student performs operations for various roles in 
the fashion industry. The student is expected to: 

(A) identify tasks that employees may perform; 

(B) follow procedures identified for performing tasks; 
and 

(C) apply resource management procedures when com-
pleting assigned tasks. 

(12) The student determines textile suitability for specific 
applications and uses. The student is expected to: 

(A) compare processes for dyeing, printing, and finish-
ing used in the textile industry; 

(B) explain how finishes affect the characteristics of 
fabrics; and 

(C) recommend care procedures for various textile 
products. 

(13) The student determines implications of textile charac-
teristics on apparel and fashion. The student is expected to: 

(A) outline the textile design process from concept to 
finished product; 

(B) differentiate types and methods of textile produc-
tion; 

(C) summarize implications and methods of dyeing, 
printing, and finishing of textiles; 

(D) determine textile and apparel labeling require-
ments; and 

(E) determine factors affecting the cost of textile prod-
ucts. 

(14) The student creates a portfolio of fashion designs. The 
student is expected to: 

(A) demonstrate fashion figure drawing; 

(B) apply design elements and principles to create fash-
ion drawings; 

(C) use computer-aided techniques to create fashion de-
signs; 

(D) select appropriate textiles to use in specific designs; 
and 

(E) assemble portfolio components to present fashion 
designs. 

(15) The student produces quality fashion products. The 
student is expected to: 

(A) outline general procedures and equipment used in 
apparel design and pattern development; 

(B) construct custom made garments using appropriate 
tools, equipment, and supplies; 

(C) develop garments for proper fit; 

(D) apply correct procedures used in garment fitting, 
pattern making, and pattern alterations; 

(E) construct custom made garments; and 

(F) demonstrate safety practices related to garment con-
struction. 

(16) The student demonstrates basic techniques in personal 
fashion image analysis. The student is expected to: 

(A) describe techniques used to analyze the fashion im-
age of individual clients; 

(B) analyze factors involved in fashion image consult-
ing such as personal coloring, color harmonies, appropriate fabric tex-
tures, body proportion and silhouette, figure, facial and hair analysis, 
and wardrobe coordination; and 

(C) develop a personal fashion image evaluation for an 
individual. 

§127.184. Graphic Design and Illustration I (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Arts, Audio/Video Technology, and Communica-
tions. Recommended corequisite: Graphic Design and Illustration I 
Lab. Students shall be awarded one credit for successful completion of 
this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 
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(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster is focused on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in graphic design and illustration span all as-
pects of the advertising and visual communications industries. Within 
this context, in addition to developing knowledge and skills needed 
for success in the Arts, Audio/Video Technology, and Communications 
Career Cluster, students will be expected to develop an understanding 
of the industry with a focus on fundamental elements and principles of 
visual art and design. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; 

(C) demonstrate skills related to seeking employment 
to find and obtain a desired job; 

(D) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples; and 

(E) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
art and design projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student understands professional communications 
strategies. The student is expected to: 

(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and employs problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, In-
ternet, writing and publishing, and presentation applications for art and 
design projects. 

(6) The student understands design systems. The student is 
expected to analyze and summarize the history and evolution of related 
fields. 

(7) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(8) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills; 

(B) employ teamwork and conflict-management skills; 

(C) conduct and participate in meetings; and 

(D) employ mentoring skills. 

(9) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in graphic 
design and illustration. The student is expected to: 

(A) exhibit ethical conduct related to interacting with 
others such as maintaining client confidentiality and privacy of sensi-
tive content and providing proper credit for ideas; 

(B) discuss and apply copyright laws in relation to fair 
use and acquisition; 

(C) model respect for intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) analyze the impact of the advertising and visual 
communication design industry on society. 

(10) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(11) The student develops an increasing understanding of 
graphic design and illustration. The student is expected to research art 
and design career opportunities and qualifications. 

(12) The student researches the history and evolution of art 
and design. The student is expected to: 

(A) explain the history of visual arts and design; 

(B) understand general characteristics in artwork from 
a variety of cultures; and 

(C) compare current visual arts technologies with his-
torical technologies. 

(13) The student conducts oral or written critiques of de-
signs. The student is expected to: 

(A) interpret, evaluate, and justify design decisions; 
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(B) apply a critical method of evaluation; 

(C) communicate an oral or written defense; and 

(D) evaluate oral or written feedback. 

(14) The student demonstrates an understanding of artistic 
design. The student is expected to analyze and apply art elements and 
principles in photographic works, multimedia applications, and digital 
and print media. 

(15) The student employs a creative design process to cre-
ate original two- or three-dimensional projects. The student is expected 
to: 

(A) create designs for defined applications; 

(B) apply elements of design; 

(C) apply design principles and typography; 

(D) use good composition; 

(E) demonstrate anatomical figure drawing; 

(F) demonstrate drawing in one-point, two-point, and 
multi-point perspective; 

(G) create a project by applying color; and 

(H) apply printing concepts. 

§127.185. Graphic Design and Illustration I Lab (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Arts, Audio/Video Technology, and Communica-
tions. Corequisite: Graphic Design and Illustration I. This class must 
be taken concurrently with Graphic Design and Illustration I and may 
not be taken as a stand-alone course. Districts are encouraged to offer 
this lab in a consecutive block with Graphic Design and Illustration I 
to allow students sufficient time to master the content of both courses. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster is focused on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in graphic design and illustration span all as-
pects of the advertising and visual communications industries. Within 
this context, in addition to developing knowledge and skills needed 
for success in the Arts, Audio/Video Technology, and Communications 
Career Cluster, students will be expected to develop an understanding 
of the industry with a focus on fundamental elements and principles of 
visual art and design. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 

in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification for employment; 

(B) identify and demonstrate positive work behaviors 
and personal qualities needed to be employable; 

(C) demonstrate skills related to seeking employment 
to find and obtain a desired job; 

(D) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples; and 

(E) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
art and design projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student understands professional communications 
strategies. The student is expected to: 

(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student understands and employs problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student applies technology applications. The stu-
dent is expected to use personal information management, email, In-
ternet, writing and publishing and presentation applications for art and 
design projects. 

(6) The student understands design systems. The student is 
expected to analyze and summarize the history and evolution of related 
fields. 
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(7) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(8) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills; 

(B) employ teamwork and conflict-management skills; 

(C) conduct and participate in meetings; and 

(D) employ mentoring skills. 

(9) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in graphic 
design and illustration. The student is expected to: 

(A) exhibit ethical conduct related to interacting with 
others such as maintaining client confidentiality and privacy of sensi-
tive content and providing proper credit for ideas; 

(B) apply copyright laws in relation to fair use and ac-
quisition; 

(C) model respect for intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) analyze the impact of the advertising and visual 
communication design industry on society. 

(10) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(11) The student develops an increasing understanding of 
graphic design and illustration. The student is expected to research art 
and design career opportunities and qualifications. 

(12) The student researches the history and evolution of art 
and design. The student is expected to: 

(A) explain the history of visual arts and design; 

(B) understand general characteristics in artwork from 
a variety of cultures; and 

(C) compare current visual arts technologies with his-
torical technologies. 

(13) The student conducts oral or written critiques of de-
signs. The student is expected to: 

(A) interpret, evaluate, and justify design decisions; 

(B) apply a critical method of evaluation; 

(C) communicate an oral or written defense; and 

(D) evaluate oral or written feedback. 

(14) The student demonstrates an understanding of artistic 
design. The student is expected to analyze and apply art elements and 
principles in photographic works, multimedia applications, and digital 
and print media. 

(15) The student employs a creative design process to cre-
ate original two- or three-dimensional projects. The student is expected 
to: 

(A) create designs for defined applications; 

(B) apply elements of design; 

(C) apply design principles and typography; 

(D) use good composition; 

(E) demonstrate anatomical figure drawing; 

(F) demonstrate drawing in one-point, two-point, and 
multi-point perspective; 

(G) create a project by applying color; and 

(H) apply printing concepts. 

§127.186. Graphic Design and Illustration II (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisite: Graphic 
Design and Illustration I. Recommended corequisite: Graphic Design 
and Illustration II Lab. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster is focused on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in graphic design and illustration span all as-
pects of the advertising and visual communications industries. Within 
this context, in addition to developing advanced technical knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an advanced understanding of the industry with a focus on mastery of 
content knowledge and skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment to find and obtain a desired job, including identifying 
job opportunities, developing a resume and letter of application, com-
pleting a job application, and demonstrating effective interview skills; 
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(D) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples; and 

(E) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(2) The student applies academic knowledge and skills in 
art and design projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student understands and employs problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(4) The student applies knowledge of design systems. The 
student is expected to analyze and summarize the history and evolution 
of related fields. 

(5) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(6) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills; 

(B) employ teamwork and conflict-management skills; 

(C) conduct and participate in meetings; and 

(D) employ mentoring skills. 

(7) The student applies ethical decision making and com-
plies with laws regarding use of technology in art and design. The 
student is expected to: 

(A) exhibit ethical conduct; 

(B) apply copyright laws; 

(C) model respect for intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) identify the impact of the advertising and visual 
communication design industry on society. 

(8) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(9) The student develops an advanced understanding of 
graphic design and illustration. The student is expected to: 

(A) interpret, evaluate, and justify design decisions; 

(B) participate in oral or written critiques of designs by 
applying a critical method of evaluation; and 

(C) identify and apply art elements and principles to de-
signs and illustrations. 

§127.187. Graphic Design and Illustration II Lab (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisite: Graphic 
Design and Illustration I. Corequisite: Graphic Design and Illustration 
II. This course must be taken concurrently with Graphic Design and 
Illustration II and may not be taken as a stand-alone course. Districts 
are encouraged to offer this lab in a consecutive block with Graphic 
Design and Illustration II to allow students sufficient time to master 
the content of both courses. Students shall be awarded one credit for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster is focused on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in graphic design and illustration span all as-
pects of the advertising and visual communications industries. Within 
this context, in addition to developing advanced technical knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an advanced understanding of the industry with a focus on mastery of 
content knowledge and skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; 

(C) demonstrate skills related to seeking and applying 
for employment to find and obtain a desired job, including identifying 
job opportunities, developing a resume and letter of application, com-
pleting a job application, and demonstrating effective interview skills; 

(D) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples; and 

50 TexReg 1222 February 28, 2025 Texas Register 



(E) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(2) The student applies academic knowledge and skills in 
art and design projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student demonstrates professional communica-
tions strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) deliver formal and informal presentations; 

(E) demonstrate active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills. 

(4) The student applies technology applications. The stu-
dent is expected to use personal information management, email, In-
ternet, writing and publishing, and presentation applications for art and 
graphic design projects. 

(5) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(6) The student demonstrates ethical decision making and 
complies with laws regarding use of technology in art and design. The 
student is expected to: 

(A) exhibit ethical conduct; 

(B) apply copyright laws; 

(C) model respect for intellectual property; and 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies. 

(7) The student applies technical skills for efficiency. The 
student is expected to employ planning and time-management skills to 
complete work tasks. 

(8) The student develops an advanced understanding of 
graphic design and illustration. The student is expected to interpret, 
evaluate, and justify design decisions. 

(9) The student participates in oral or written critiques of 
designs. The student is expected to: 

(A) apply a critical method of evaluation; 

(B) communicate an oral or written defense; and 

(C) identify and demonstrate art elements and princi-
ples in designs and illustrations. 

(10) The student employs a creative design process to cre-
ate original two- or three-dimensional projects. The student is expected 
to: 

(A) create designs for defined applications; 

(B) demonstrate elements of design; 

(C) demonstrate design principles and typography; 

(D) use appropriate composition; 

(E) use anatomically appropriate figure drawing; 

(F) use appropriate perspective; 

(G) use the most effective color choices in projects; and 

(H) use printing concepts. 

§127.188. Professional Communications (One-Half Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course 
and is recommended for students in Grades 9-12. This course satis-
fies a speech credit or skills graduation requirement. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Professional Communications blends written, oral, 
and graphic communication in a career-based environment. Careers 
in the global economy require individuals to be creative and have a 
strong background in computer and technology applications, a strong 
and solid academic foundation, and a proficiency in professional oral 
and written communication. Within this context, students will be 
expected to develop and expand the ability to write, read, edit, speak, 
listen, apply software applications, manipulate computer graphics, and 
conduct Internet research. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explore opportunities in training, education, and 
certifications for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 
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(C) demonstrate skills related to seeking and applying 
for employment; 

(D) create a resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples; and 

(E) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(2) The student applies English language arts in profes-
sional communications projects. The student is expected to: 

(A) demonstrate use of content, technical concepts, and 
vocabulary; 

(B) use correct grammar, punctuation, and terminology 
to write and edit documents; 

(C) identify assumptions, purpose, outcomes, solu-
tions, and propaganda techniques; 

(D) compose and edit copy for a variety of written doc-
uments; 

(E) evaluate oral and written information; and 

(F) research topics for the preparation of oral and writ-
ten communications. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) develop and interpret tables, charts, and figures; 

(G) listen to and speak with diverse individuals; and 

(H) exhibit public relations skills. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student uses technology applications and pro-
cesses. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for audio and video production projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student understands communications systems. The 
student is expected to: 

(A) describe the nature and types of businesses; 

(B) analyze and summarize the history and evolution of 
the various related fields of study; and 

(C) analyze the economic base in order to demonstrate 
an understanding of the economic factors influencing the industry as a 
whole. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and classroom safety rules and 
regulations; and 

(B) follow emergency procedures as needed. 

(8) The student identifies and develops leadership charac-
teristics. The student is expected to: 

(A) identify leadership characteristics; and 

(B) participate in student leadership and professional 
development activities. 

(9) The student applies ethical decision making and under-
stands and complies with laws regarding use of technology in commu-
nications. The student is expected to: 

(A) exhibit ethical conduct; 

(B) discuss copyright laws in relation to fair use and 
duplication of materials; 

(C) analyze the impact of communications on society; 
and 

(D) understand and exhibit digital citizenship. 

(10) The student applies technical skills for efficiency. The 
student is expected to: 

(A) employ planning and time-management skills to re-
late to professional communications; and 

(B) use technology to enhance productivity. 

(11) The student develops an understanding of professional 
communications through exploration of the Arts, Audio/Video Tech-
nology, and Communications Career Cluster. The student is expected 
to: 

(A) develop an understanding of the evolution of the 
arts, audio/video technology, and communications career field, includ-
ing the history, foundation elements, principles, and communicative 
effects; 

(B) demonstrate knowledge of the communication 
process, including the characteristics of oral language, types and 
effects of nonverbal communication, effective nonverbal strategies 
such as a firm handshake, direct eye contact, and appropriate use of 
space and distance; 

(C) demonstrate knowledge of the components of the 
listening process and specific kinds of listening such as critical, delib-
erative, and empathetic; 

(D) identify and analyze ethical and social responsibil-
ities of communicators; 

(E) demonstrate knowledge of various communication 
processes in professional contexts, including using effective communi-
cation skills; analyzing standards for appropriate use of informal, stan-
dard, and technical language; making appropriate and important com-
munication decisions based on accurate and complete information; and 
recognizing and analyzing appropriate channels of communication in 
organizations; 

(F) use appropriate interpersonal communication 
strategies in professional contexts, including using different types of 
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professional communication and communication management skills 
and observing professional etiquette; 

(G) demonstrate knowledge of the interview process, 
including effective communication as interviewee and interviewer, and 
federal employment laws regarding interviews; 

(H) identify and use appropriate strategies for commu-
nicating with a variety of audiences; 

(I) identify the types, purposes, dynamics, processes, 
effectiveness, roles of members, and leadership styles of professional 
groups; 

(J) communicate effectively in group contexts by as-
suming productive roles, solving problems, managing conflicts, and 
building consensus in groups; 

(K) research formal and informal professional presen-
tations by analyzing the audience, occasion, purpose, and primary and 
secondary sources; determining specific topics for presentations; and 
evaluating sources using media literacy strategies such as recognizing 
bias, misinformation, untruths, and source credibility; 

(L) develop formal and informal professional presenta-
tions using effective strategies to organize presentations, using infor-
mation to support points in presentations, preparing scripts or notes, 
using visual or auditory aids to enhance presentations, and providing 
credit for information sources; 

(M) conduct formal and informal professional presen-
tations using effective verbal and nonverbal strategies to inform, per-
suade, or motivate an audience; 

(N) use appropriate techniques to manage communica-
tion apprehension and build self-confidence; 

(O) evaluate formal and informal professional presenta-
tions by participating in question-and-answer sessions following pre-
sentations, applying critical-listening strategies, and evaluating the ef-
fectiveness of presentations, including self-evaluation; 

(P) participate in an informative or persuasive group 
discussion; 

(Q) use a variety of strategies to acquire information 
from electronic resources; 

(R) acquire electronic information in a variety of for-
mats; 

(S) use research skills and electronic communications; 

(T) format digital information for appropriate and ef-
fective communication in a product by defining the purpose, identify-
ing the intended audience, and using the principles of page design such 
as leading, kerning, automatic text flow into linked columns, widows, 
orphans, and text wrap; 

(U) apply desktop publishing to create products using 
word processing programs, editing products, or drawing programs; de-
sign elements such as text, graphics, headlines, color, white space; ty-
pography concepts, including font size and style; and graphic design 
concepts such as contrast, alignment, repetition, and proximity; 

(V) develop and reference technical documentation; 
and 

(W) deliver digital products in a variety of appropriate 
media. 

§127.189. Digital Design and Media Production (One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. This course is a Level 
2 course and is recommended for students in Grades 9-12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Digital Design and Media Production will allow stu-
dents to demonstrate creative thinking, develop innovative strategies, 
and use communication tools in order to work effectively with others as 
well as independently. Students will gather information electronically, 
which will allow for problem solving and making informed decisions 
regarding media projects. Students will learn digital citizenship by re-
searching current laws and regulations and by practicing integrity and 
respect. Students will demonstrate a thorough understanding of digi-
tal design principles that is transferable to other disciplines. The six 
strands include creativity and innovation; communication and collab-
oration; research and information fluency; critical thinking; problem 
solving, and decision making; digital citizenship; and technology op-
erations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student employs a cre-
ative design process to create original projects as they relate to purposes 
and audiences. The student is expected to: 

(A) create designs for defined projects such as graphics, 
logos, and page layouts; 

(B) apply design elements and typography standards; 
and 

(C) use visual composition principles. 

(2) Communication and collaboration. The student under-
stands professional digital media communications strategies. The stu-
dent is expected to: 

(A) adapt the language and design of a project for audi-
ence, purpose, situation, and intent; 

(B) organize oral, written, and graphic information into 
formal and informal publications; 

(C) interpret and communicate information to multiple 
audiences; and 
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(D) collaborate to create original projects, including 
seeking and responding to advice from others such as peers or experts 
in the creation and evaluation process. 

(3) Research and information fluency. The student uses a 
variety of strategies to plan, obtain, evaluate, and use valid information. 
The student is expected to: 

(A) obtain print and digital information such as graph-
ics, audio, and video from a variety of resources while citing the 
sources; 

(B) evaluate information for accuracy and validity; and 

(C) present accurate information using techniques ap-
propriate for the intended audience. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student implements problem-solving methods using criti-
cal-thinking skills to plan, implement, manage, and evaluate projects; 
solve problems; and make informed decisions using appropriate digital 
tools and resources. The student is expected to: 

(A) employ critical-thinking and interpersonal skills to 
solve problems and make decisions through planning and gathering, 
interpreting, and evaluating data; 

(B) identify and organize the tasks for completion of a 
project using the most appropriate digital tools; 

(C) distinguish design requirements as they relate to the 
purposes and audiences of a project and apply appropriate design ele-
ments; 

(D) seek and respond to input from others, including 
peers, teachers, and outside collaborators; 

(E) evaluate a process and project both independently 
and collaboratively and make suggested revisions; and 

(F) transfer critical-thinking, problem-solving, and de-
cision-making processes when using new technologies. 

(5) Digital citizenship. The student complies with standard 
practices and behaviors and upholds legal and ethical responsibilities. 
The student is expected to: 

(A) examine copyright and fair use guidelines with re-
gard to print and digital media; 

(B) model ethical and legal acquisition and use of 
digital resources such as licensing and established methods of citing 
sources; 

(C) demonstrate proper digital etiquette, personal secu-
rity guidelines, use of network resources, and application of the dis-
trict's acceptable use policy for technology; and 

(D) identify and demonstrate positive personal qualities 
such as flexibility, open-mindedness, initiative, listening attentively to 
speakers, willingness to learn new knowledge and skills, and pride in 
quality work. 

(6) Technology operations and concepts. The student uses 
technology concepts, systems, and operations as appropriate for a 
project. The student is expected to: 

(A) define the purpose of a product and identify the 
specified audience; 

(B) demonstrate appropriate project management to: 

(i) create a plan for a media project such as a sto-
ryboard, stage development, and identification of equipment and re-
sources; and 

(ii) evaluate design, content delivery, purpose, and 
audience throughout a project's timeline and make suggested revisions 
until completion of the project; 

(C) use hardware, software, and information appropri-
ate to a project and its audience to: 

(i) acquire readily available digital information, in-
cluding text, audio, video, and graphics, citing the sources; 

(ii) create digital content through the use of various 
devices such as video camera, digital camera, scanner, microphone, 
interactive whiteboard, video capture, and musical instrument; 

(iii) collaborate via online tools such as blogs, dis-
cussion boards, email, and online learning communities; 

(iv) make decisions regarding the selection and use 
of software, taking into consideration operating system platform, qual-
ity, appropriateness, effectiveness, and efficiency; 

(v) delineate and make necessary adjustments 
regarding compatibility issues, including digital file formats and 
cross-platform connectivity; and 

(vi) demonstrate the ability to import and export el-
ements from one program to another; 

(D) use digital typography standards such as: 

(i) one space after punctuation, the use of em- and 
en-dashes, and smart quotation marks; 

(ii) categories of type, font, size, style, and align-
ment appropriate for the task; 

(iii) type techniques such as drop cap, decorative let-
ters, or embedded text frames as graphic elements; 

(iv) leading and kerning, automatic text flow into 
linked columns, widows and orphans, and text wrap; and 

(v) type measurement for inches and picas; 

(E) apply design and layout principles and techniques 
to: 

(i) incorporate the principles of design, including 
balance, contrast, dominant element, white space, consistency, repeti-
tion, alignment, and proximity; 

(ii) apply the elements of design, including text, 
graphics, and white space; 

(iii) apply color principles appropriate to the product 
in order to communicate the mood for the specific audience; 

(iv) identify the parts of pages, including inside mar-
gin, outside margin, and gutter; 

(v) create a master template, including page specifi-
cations and other repetitive elements; and 

(vi) use style sheets, including a variety of type spec-
ifications such as typeface, style, size, alignment, indents, and tabs; 

(F) demonstrate appropriate use of digital photography 
and editing to: 

(i) use digital photography equipment to capture 
still-shot images that incorporate various photo composition tech-
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niques, including lighting, perspective, candid versus posed, rule of 
thirds, and filling the frame; 

(ii) transfer digital images from equipment to the 
computer; and 

(iii) demonstrate image enhancement techniques 
such as feathering, layering, color enhancement, and image selection 
using appropriate digital manipulation software; 

(G) demonstrate appropriate use of videography equip-
ment and techniques to: 

(i) use digital photography equipment to capture 
video that incorporates video principles such as lighting, zooming, 
panning, and stabilization; 

(ii) transfer video from equipment to the computer; 

(iii) demonstrate videographic enhancement and 
editing techniques such as transitions, zooming, content editing, and 
synchronizing audio and video using appropriate digital manipulation 
software; and 

(iv) export video in digital formats to be used in var-
ious delivery systems such as podcasting, downloadable media, em-
bedding, and streaming; and 

(H) deploy digital media into print, web, and video 
products to: 

(i) produce digital files in various formats such as 
portable document format (PDF), portable network graphics (PNG), 
and HyperText Markup Language (HTML); 

(ii) publish integrated digital content such as video, 
audio, text, graphics, and motion graphics following appropriate digital 
etiquette standards; 

(iii) publish and share projects using online methods 
such as social media and collaborative sites; 

(iv) incorporate various digital media into a printed 
document such as a newsletter, poster, or report; 

(v) use printing options such as tiling, color separa-
tions, and collation; and 

(vi) collect and organize student-created products to 
build an individual portfolio. 

§127.190. Digital Art and Animation (One Credit). 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. Recommended 
prerequisite: Art, Level I. This course is a Level 3 course and is 
recommended for students in Grades 9-12. This course satisfies the 
high school fine arts graduation requirement. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Digital Art and Animation consists of computer images 
and animations created with digital imaging software. Digital Art and 
Animation has applications in many careers, including graphic design, 
advertising, web design, animation, corporate communications, illus-
tration, character development, script writing, storyboarding, direct-
ing, producing, inking, project management, editing, and the maga-
zine, television, film, and game industries. Students in this course will 
produce various real-world projects and animations. The six strands 
include creativity and innovation; communication and collaboration; 
research and information fluency; critical thinking; problem solving, 
and decision making; digital citizenship; and technology operations 
and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student demonstrates 
creative thinking, constructs knowledge, and develops innovative 
products and processes using technology. The student is expected to: 

(A) evaluate, edit, and create scripts for animations; 

(B) identify and apply color theories, including har-
mony rules, tints, shades, gradients, color mixing, new color creation, 
and the visual impacts of specific color combinations using a digital 
format; 

(C) compare, contrast, and integrate the basic sound 
editing principles, including mixing and manipulating wave forms, 
audio tracks, and effects; 

(D) compare and contrast the rules of composition such 
as the rule of thirds or the golden section/rectangle with respect to har-
mony and balance; 

(E) evaluate the fundamental concepts of a digital art 
and design such as composition, perspective, angles, lighting, repeti-
tion, proximity, white space, balance, and contrast; 

(F) analyze digital art designs to interpret the point of 
interest, the prominence of the subject, and visual parallels between 
the structures of natural and human-made environments; 

(G) distinguish among typefaces while recognizing and 
resolving conflicts that occur through the use of typography as a design 
element; 

(H) use perspective, including backgrounds, light, 
shades and shadows, hue and saturation, and scale, to capture a focal 
point and create depth; 

(I) use the basic principles of design such as propor-
tion, balance, variety, emphasis, harmony, symmetry, and unity in type, 
color, size, line thickness, shape, and space; 

(J) edit files using appropriate digital editing tools 
and established design principles such as consistency, repetition, 
alignment, proximity, white space, image file size, color use, and font 
size, type, and style; and 

(K) identify pictorial qualities in a design such as shape 
and form, space and depth, or pattern and texture to create visual unity 
and desired effects in designs. 
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(2) Communication and collaboration. The student uses 
digital media and environments to communicate and work collabora-
tively, including at a distance, to support individual learning and con-
tribute to the learning experience of others. The student is expected to: 

(A) use vocabulary as it relates to digital art, audio, and 
animation; 

(B) demonstrate the use of technology to participate in 
self-directed and collaborative activities within the global community; 

(C) participate in electronic communities; 

(D) create technology specifications for tasks and 
rubrics for the evaluation of products; 

(E) design and implement procedures to track trends, 
set timelines, and evaluate products; 

(F) collaborate with peers in delineating technological 
tasks; 

(G) publish and save information in a variety of ways, 
including print or digital formats; 

(H) analyze and evaluate projects for design, content 
delivery, purpose, and audience; and 

(I) critique original digital artwork, portfolios, and 
products with peers. 

(3) Research and information fluency. The student applies 
digital tools to gather, evaluate, and use information. The student is 
expected to: 

(A) distinguish between and correctly apply process 
color (RGB and CYMK), spot color, and black or white; 

(B) research the history of digital art and animation; 

(C) research career choices in digital art and animation; 

(D) use the Internet to retrieve information in an elec-
tronic format; 

(E) demonstrate the appropriate use of digital imaging, 
video integration, and sound retrieved from an electronic format; 

(F) import sounds from a variety of sources; and 

(G) create planning designs such as rough sketches, sto-
ryboards, and brainstorming materials. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses critical-thinking skills to plan and conduct re-
search, manage projects, solve problems, and make informed decisions 
using appropriate digital tools and resources. The student is expected 
to: 

(A) distinguish between and use the components of ani-
mation software programs such as cast, score, stage, and the animation 
manipulation interface; 

(B) distinguish between and use different animation 
techniques such as path and cell animation, onion skinning, and 
tweening; 

(C) create three-dimensional effects by layering images 
such as foreground, middle distance, and background images; 

(D) apply a variety of color schemes such as 
monochromatic, analogous, complementary, primary/secondary triads, 
cool/warm colors, and split complements to digital designs; 

(E) use the basic concepts of color and design theory 
such as working in a bitmapped and vector mode to create backgrounds, 
characters, and other cast members as needed for the animation; 

(F) use the appropriate scripting language or program 
code to create an animation; 

(G) use a variety of lighting techniques such as shadows 
and shading to create effects; and 

(H) define the design attributes and requirements of 
products created for a variety of purposes such as posters, billboards, 
logos, corporate identity, advertisements, book jackets, brochures, and 
magazines. 

(5) Digital citizenship. The student understands human, 
cultural, and societal issues related to technology and practices legal 
and ethical behavior. The student is expected to: 

(A) discuss copyright laws/issues and use of digital in-
formation such as attributing ideas and citing sources using established 
methods; 

(B) define plagiarism and model respect of intellectual 
property; 

(C) demonstrate proper digital etiquette and knowledge 
of acceptable use policies when using technology; and 

(D) evaluate the validity and reliability of sources. 

(6) Technology operations and concepts. The student 
demonstrates a sound understanding of technology concepts, systems, 
and operations. The student is expected to: 

(A) demonstrate knowledge and appropriate use of op-
erating systems, software applications, and communication and net-
working components; 

(B) make decisions regarding the selection and use of 
software and Internet resources; 

(C) make necessary adjustments regarding compatibil-
ity issues with digital file formats, importing and exporting data, and 
cross-platform compatibility; and 

(D) read, use, and develop technical documentation. 

§127.191. 3-D Modeling and Animation (One Credit) 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. Recommended 
prerequisite: Art, Level I. This course is a Level 3 course and is 
recommended for students in Grades 9-12. This course satisfies the 
high school fine arts graduation requirement. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) 3-D Modeling and Animation consists of computer im-
ages created in a virtual three-dimensional (3-D) environment. 3-D 
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Modeling and Animation has applications in many careers, includ-
ing criminal justice, crime scene, and legal applications; construction 
and architecture; engineering and design; and the movie and game in-
dustries. Students in this course will produce various 3-D models of 
real-world objects. The six strands include creativity and innovation; 
communication and collaboration; research and information fluency; 
critical thinking; problem solving, and decision making; digital citi-
zenship; and technology operations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student demonstrates 
creative thinking, constructs knowledge, and develops innovative 
products and processes using technology. The student is expected to: 

(A) evaluate, edit, and create scripts for animations; 

(B) identify and apply color theories, including har-
mony rules, tints, shades, gradients, color mixing, new color creation, 
and the visual impacts of specific color combinations using a digital 
format; 

(C) apply texture, transparency, skinning, and contour 
along a 3-D object surface; 

(D) compare, contrast, and integrate the basic sound 
editing principles, including mixing and manipulating wave forms, 
audio tracks, and effects; 

(E) compare and contrast the rules of composition such 
as the rule of thirds or the golden section/rectangle with respect to har-
mony and balance; 

(F) evaluate the fundamental concepts of 3-D modeling 
and design such as composition, perspective, angles, lighting, repeti-
tion, proximity, white space, balance, and contrast; 

(G) analyze 3-D model objects to interpret the point of 
interest, the prominence of the subject, and visual parallels between the 
structures of natural and human-made environments; 

(H) distinguish among typefaces while recognizing and 
resolving conflicts that occur through the use of typography as a design 
element; 

(I) use perspective, including spot and directional light, 
backgrounds, ambience, shades and shadows, and hue and saturation; 

(J) use the basic principles of design such as propor-
tion, balance, variety, emphasis, harmony, symmetry, and unity in type, 
color, size, line thickness, shape, and space; 

(K) edit files using appropriate digital editing tools 
and established design principles such as consistency, repetition, 
alignment, proximity, white space, image file size, color use, font size, 
type, and style; and 

(L) identify pictorial qualities in a design such as shape 
and form, space and depth, or pattern and texture to create visual unity 
and desired effects in designs. 

(2) Communication and collaboration. The student uses 
digital media and environments to communicate and work collabora-

tively, including at a distance, to support individual learning and con-
tribute to the learning experience of others. The student is expected to: 

(A) use vocabulary as it relates to digital art, audio, and 
animation; 

(B) demonstrate the use of technology to participate in 
self-directed and collaborative activities within the global community; 

(C) participate in electronic communities; 

(D) create technology specifications for tasks and 
rubrics for the evaluation of products; 

(E) design and implement procedures to track trends, 
set timelines, and evaluate products; 

(F) collaborate with peers in delineating technological 
tasks; 

(G) publish and save information in a variety of ways, 
including print or digital formats; 

(H) analyze and evaluate projects for design, content 
delivery, purpose, and audience; and 

(I) critique original 3-D digital artwork, portfolios, and 
products with peers. 

(3) Research and information fluency. The student applies 
digital tools to gather, evaluate, and use information. The student is 
expected to: 

(A) distinguish among and correctly apply process 
color (RGB and CYMK), spot color, and black or white; 

(B) research the history of 3-D modeling and 3-D ani-
mation; 

(C) research career choices in 3-D modeling and 3-D 
animation; 

(D) use the Internet to retrieve information in an elec-
tronic format; 

(E) demonstrate the appropriate use of 3-D objects, dig-
ital imaging, video integration, and sound retrieved from an electronic 
format; 

(F) import sounds from a variety of sources; and 

(G) create planning designs such as rough sketches, sto-
ryboards, and brainstorming materials. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses critical-thinking skills to plan and conduct re-
search, manage projects, solve problems, and make informed decisions 
using appropriate digital tools and resources. The student is expected 
to: 

(A) distinguish between and use the components of 3-D 
animation software programs such as cast, score, environment, the 
X-Y-Z coordinate system, and the animation manipulation interface; 

(B) distinguish between and use the different 3-D mod-
eling techniques such as box modeling, transformation, and polygon 
primitives using extrusion and rotation; 

(C) distinguish between and use the different 3-D an-
imation techniques such as path and rendering using dynamics and 
physics; 

(D) apply a variety of color schemes such as 
monochromatic, analogous, complementary, primary/secondary triads, 
cool/warm colors, and split complements to digital designs; 
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(E) use the basic concepts of color and design theory 
such as working with 3-D models and environments, characters, ob-
jects, and other cast members as needed for the animation; 

(F) use the appropriate rendering techniques to create 
an animation; 

(G) use a variety of lighting techniques such as shadow, 
shading, point, spot, directional, and ambient to create effects; and 

(H) define the design attributes and requirements of a 
3-D animation project. 

(5) Digital citizenship. The student understands human, 
cultural, and societal issues related to technology and practices legal 
and ethical behavior. The student is expected to: 

(A) discuss copyright laws/issues and use of digital in-
formation such as attributing ideas and citing sources using established 
methods; 

(B) define plagiarism and model respect of intellectual 
property; 

(C) demonstrate proper digital etiquette and knowledge 
of acceptable use policies when using technology; and 

(D) evaluate the validity and reliability of sources. 

(6) Technology operations and concepts. The student 
demonstrates a sound understanding of technology concepts, systems, 
and operations. The student is expected to: 

(A) demonstrate knowledge and appropriate use of op-
erating systems, software applications, and communication and net-
working components; 

(B) make decisions regarding the selection and use of 
software and Internet resources; 

(C) make necessary adjustments regarding compatibil-
ity issues with digital file formats, importing and exporting data, and 
cross-platform compatibility; and 

(D) read, use, and develop technical documentation. 

§127.192. Digital Communications in the 21st Century (One Credit). 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. This course is a Level 
1 course and is recommended for students in Grades 9-12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Digital Communications in the 21st Century will pre-
pare students for the societal demands of increased civic literacy, in-
dependent working environments, global awareness, and the mastery 
of a base set of analysis and communication skills. Students will be 
expected to design and present an effective product based on well-re-
searched issues in order to thoughtfully propose suggested solutions 

to authoritative stakeholders. The outcome of the process and product 
approach is to provide students an authentic platform to demonstrate 
effective application of multimedia tools within the contexts of global 
communication and collaborative communities and appropriately share 
their voices to affect change that concerns their future. The six strands 
include creativity and innovation; communication and collaboration; 
research and information fluency; critical thinking; problem solving, 
and decision making; digital citizenship; and technology operations 
and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student demonstrates 
the ability to analyze, evaluate, and adapt during the creative prob-
lem-solving process and demonstrates creative thinking in developing 
solutions to real-world issues using digital tools. The student is ex-
pected to: 

(A) generate innovative, sustainable solutions for real-
world issues such as global warming, immigration, or the global econ-
omy using emerging digital tools; 

(B) gather and evaluate accurate information for feasi-
bility and practicality as a basis for making communication decisions; 
and 

(C) analyze the ethical and social responsibilities as a 
project team when communicating with peers, stakeholders, and ex-
perts. 

(2) Creativity and innovation. The student uses innovative 
thinking to develop new ideas and processes for solving real-world is-
sues and conveying those ideas to a global audience through a persua-
sive digital product. The student is expected to: 

(A) examine real-world issues relating to current topics 
such as health care, government, business, or aerospace; 

(B) develop innovative solutions to address issues; 

(C) create unique methods and products conveying so-
lutions to audiences beyond the classroom such as school officials, non-
profit organizations, higher education officials, government, or other 
stakeholders; 

(D) demonstrate the effective use and importance of 
verbal and nonverbal communication skills when presenting ideas and 
solutions to diverse audiences; and 

(E) use appropriate techniques to manage communica-
tion apprehension, build self-confidence, and gain command of infor-
mation. 

(3) Communication and collaboration. The student devel-
ops a process to effectively communicate with peers, experts, and other 
audiences about current issues and solutions to global problems. The 
student is expected to: 

(A) demonstrate innovative uses of a wide range of 
emerging technologies, including online learning, mobile devices, 
digital content, and Web 2. 0 tools such as podcasting, wikis, and 
blogs; 
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(B) participate within appropriate electronic communi-
ties as a learner, initiator, and contributor; 

(C) extend the learning environment beyond the school 
walls using appropriate digital tools; 

(D) collaborate with a variety of field experts; 

(E) prepare for, organize, and participate in an informa-
tive or persuasive group discussion with an audience; and 

(F) participate appropriately in conversations by mak-
ing clear requests, giving accurate directions, and asking purposeful 
questions. 

(4) Communication and collaboration. The student uses 
digital tools to facilitate collaboration and communication in the de-
sign, development, and evaluation of products offering solutions to 
real-world issues. The student is expected to: 

(A) design and organize resources to create an effective 
collaborative working environment that enables a group to investigate 
a local, state, national, or global issue; 

(B) analyze and evaluate effective communication; 

(C) demonstrate leadership by managing project activ-
ities such as timelines, research, product development, marketing ma-
terial, and effective communication skills; 

(D) demonstrate effective management of diverse peer-
group dynamics such as solving problems, managing conflicts, and 
building consensus; and 

(E) evaluate original products for accuracy, validity, 
and compliance with copyright laws. 

(5) Research and information fluency. The student uses a 
variety of strategies to acquire and evaluate information relating to real-
world issues. The student is expected to: 

(A) locate authoritative information from primary and 
secondary sources such as field experts, online full-text databases, or 
current news databases; 

(B) make decisions regarding the selection, acquisition, 
and use of information gathered, taking into consideration its quality, 
appropriateness, effectiveness, and level of interest to society; and 

(C) demonstrate fluency in the use of a variety of elec-
tronic sources such as cloud computing, emerging collaboration tech-
nologies, data mining strategies, and mobile or other technologies. 

(6) Research and information fluency. The student uses a 
variety of digital tools to synthesize information related to real-world 
issues in student-created materials. The student is expected to: 

(A) construct real-world informational materials that 
inform, persuade, or recommend reform of selected issues; 

(B) identify and employ a method to evaluate the de-
sign, functionality, and accuracy of the student-created materials; and 

(C) use effective strategies to organize and outline pre-
sentations to support and clarify points. 

(7) Critical thinking, problem solving, and decision mak-
ing. The student uses critical-thinking skills to conduct research, man-
age products, solve problems, and make informed decisions for real-
world local, state, national, and global issues. The student is expected 
to: 

(A) identify and define authentic problems and signifi-
cant questions for investigation; 

(B) design and implement procedures to track trends, 
set timelines, and review and evaluate progress for project completion; 

(C) read and use technical documentation, including 
appropriate help options, to complete tasks; and 

(D) analyze the audience, occasion, and purpose when 
designing presentations. 

(8) Critical thinking, problem solving, and decision mak-
ing. The student creates a product presenting solutions for real-world 
local, state, national, and global issues. The student is expected to: 

(A) create technology specifications for tasks and 
rubrics to evaluate products and product quality against established 
criteria; 

(B) resolve information conflicts and validate informa-
tion by comparing data; 

(C) represent diverse perspectives in problem solutions; 
and 

(D) prepare and use visual or auditory aids such as 
scripts, notes, or digital applications to enhance presentations. 

(9) Digital citizenship. The student examines ethical and 
legal behavior to demonstrate leadership as a digital citizen. The stu-
dent is expected to: 

(A) model safe and ethical use of digital information; 

(B) model respect of intellectual property when manip-
ulating, morphing, or editing graphics, video, text, and sound; 

(C) use technology applications in a positive manner 
that supports productivity, collaboration, and continuing education; 
and 

(D) use professional etiquette and protocol in situations 
such as making introductions, offering and receiving criticism, and 
communicating with digital tools. 

(10) Digital citizenship. The student demonstrates ethical 
and legal behavior in the creation of student products. The student is 
expected to: 

(A) use collaborative tools and strategies; and 

(B) use digital tools to correctly document sources such 
as in bibliographies or works cited. 

(11) Technology operations and concepts. The student 
makes decisions regarding the selection, acquisition, and use of digital 
tools in a multimedia classroom/lab, taking into consideration the 
quality, appropriateness, effectiveness, and efficiency of the tools. The 
student is expected to: 

(A) determine the most appropriate file type based on 
universally recognized file formats such as portable document format 
(PDF), text format (TXT), rich text format (RTF), and Joint Photo-
graphic Experts Group format (JPEG); 

(B) use compression schemes for photo, animation, 
video, and graphics; and 

(C) distinguish among appropriate color, sound, and de-
sign principles such as consistency, repetition, alignment, proximity, 
and ratio of text to white space. 

(12) Technology operations and concepts. The student 
demonstrates knowledge through various cloud and network technolo-
gies such as web-based interactive presentations, document sharing, 
and online scholarly databases. The student is expected to: 
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(A) use necessary vocabulary related to digital tools; 

(B) retrieve and discriminate between authoritative and 
non-authoritative data sources; and 

(C) adopt, adapt, and transfer prior knowledge to multi-
ple situations when retrieving, manipulating, and creating original dig-
ital projects. 

§127.193. Web Game Development (One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. Recommended 
prerequisite: Web Design. This course is a Level 3 course and is 
recommended for students in Grades 11 and 12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Web Game Development will allow students to demon-
strate creative thinking, develop innovative strategies, and use digi-
tal and communication tools necessary to develop fully functional on-
line games. Web Game Development has career applications for many 
aspects of the game industry, including programming, art principles, 
graphics, web design, storyboarding and scripting, and business and 
marketing. The six strands include creativity and innovation; commu-
nication and collaboration; research and information fluency; critical 
thinking; problem solving, and decision making; digital citizenship; 
and technology operations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student demonstrates 
creative thinking, constructs knowledge, and develops innovative 
products and processes using technology. The student is expected to: 

(A) research, evaluate, and demonstrate appropriate de-
sign of a web-based gaming site; 

(B) illustrate ideas for web artwork from direct obser-
vations, experiences, and imagination; 

(C) create original designs for web applications; and 

(D) demonstrate the effective use of art media to create 
original web designs. 

(2) Communication and collaboration. The student uses 
digital media and environments to communicate and work collabora-

tively, including at a distance, to support individual learning and con-
tribute to the learning experience of others. The student is expected to: 

(A) understand and evaluate the use and appropriate-
ness of webinars; 

(B) examine, discuss, and summarize interactive online 
learning environments; 

(C) distinguish between distance learning, virtual learn-
ing, and online learning; 

(D) define and evaluate Voice over Internet Protocol 
(VoIP); 

(E) identify and apply end-user, peer, self-, and profes-
sional evaluations; and 

(F) work collaboratively to create functioning programs 
and gaming products. 

(3) Research and information fluency. The student applies 
digital tools to gather, evaluate, and use information. The student is 
expected to: 

(A) research, evaluate, and create web forms for data-
base processing; 

(B) identify the various programming languages and 
differentiate among the available web programming languages; 

(C) research, evaluate, and summarize content manage-
ment systems (CMS); 

(D) differentiate between Common Gateway Interface 
(CGI) and computer-generated imagery (CGI); 

(E) discuss, analyze, and summarize streaming me-
dia/content and game broadcasting; 

(F) define and evaluate instant messaging (IM) within a 
game environment; 

(G) analyze and discuss the history of gaming; 

(H) discuss, analyze, compare, and contrast game types 
such as action, action-adventure, adventure, construction and manage-
ment simulation, life simulation, massively multiplayer online role-
playing (MMORPG), music, party, puzzle, role-playing, sports, strat-
egy, trivia, and vehicle simulation; 

(I) discuss, analyze, compare, and contrast gaming 
hardware, including console, personal computer, mobile, and web; 

(J) compare and contrast web standards versus browser-
specific languages; 

(K) research, evaluate, and summarize e-commerce; 

(L) investigate career opportunities in programming, 
gaming, art, design, business, and marketing; 

(M) research the characteristics of existing gaming 
websites to determine local, state, national, and global trends; 

(N) compare and contrast historical and contemporary 
styles of art as applied to website development; 

(O) compare and contrast the use of the art elements of 
color, texture, form, line, space, and value and the art principles of em-
phasis, pattern, rhythm, balance, proportion, and unity in personal web 
game artwork and the web game artwork of others, using vocabulary 
accurately; 

(P) describe general characteristics in artwork from a 
variety of cultures that influence web game design; 
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(Q) research and evaluate emerging technologies; and 

(R) research and evaluate augmented reality (the 
supplementing of reality with computer-generated imagery) such as 
heads-up display and virtual digital projectors. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses critical-thinking skills to plan and conduct re-
search, manage projects, solve problems, and make informed decisions 
using appropriate digital tools and resources. The student is expected 
to: 

(A) select an appropriate web programming language 
based on given criteria; 

(B) develop requirements for a database and determine 
the appropriate means to insert, delete, and modify records; 

(C) develop Structured Query Language (SQL) state-
ments to retrieve, insert, modify, and delete records in a database; 

(D) design and create a flow diagram to plan a database, 
program, and game; 

(E) define and identify proper use of gaming graphics, 
including skins, textures, environment appearance, environment map-
ping, raster graphics, and vector graphics; 

(F) plan an animation that includes the movement of 
characters, camera movements, camera angles, user point of view, me-
chanics of motion, backgrounds, settings, ambient objects, and envi-
ronments; 

(G) compare and contrast two-dimensional (2-D) and 
three-dimensional (3-D) animation; 

(H) develop and create a gaming storyboard and script 
that shows the overall development of a storyline; 

(I) identify and implement graphic and game design el-
ements, including color, environment, time to completion, difficulty, 
story complexity, character development, device control, backstory, 
delivery, and online player(s); 

(J) design and create decision trees for a game's artifi-
cial intelligence engine; 

(K) compare and contrast available audio formats for 
optimal delivery; 

(L) identify the similarities and differences among plat-
forms, including the application of coding on a personal computer, mo-
bile device, and gaming console; 

(M) research and identify existing online game devel-
opment tools; 

(N) evaluate and determine network requirements for 
the delivery of online games to end users; and 

(O) create visual solutions by elaborating on direct ob-
servation, experiences, and imagination as they apply to original web 
design. 

(5) Digital citizenship. The student understands human, 
cultural, and societal issues related to technology and practices legal 
and ethical behavior. The student is expected to: 

(A) explain game ratings and why games fit into certain 
ratings; 

(B) assess games and game ratings in terms of their im-
pact on societal interactions; 

(C) model the ethical and legal acquisition of digital in-
formation following copyright laws, fair-use guidelines, and the stu-
dent code of conduct; 

(D) define and practice the ethical and legal acquisition, 
sharing, and use of files taking into consideration their primary owner-
ship and copyright; 

(E) examine original web game artwork to comply with 
appropriate behavioral, communication, and privacy guidelines, in-
cluding ethics, online bullying and harassment, personal security, ap-
propriate audience language, ethical use of files/file sharing, technical 
documentation, and online communities; 

(F) interpret, evaluate, and justify artistic decisions in 
the creation of original art for web game design; and 

(G) analyze original web game artwork and digital port-
folios created by peers and others to form precise conclusions about for-
mal qualities, historical and cultural contexts, intents, and meanings. 

(6) Technology operations and concepts. The student 
demonstrates a sound understanding of technology concepts, systems, 
and operations. The student is expected to: 

(A) create a website that includes: 

(i) an interactive database with elements such as 
SQL statements, Extensible Markup Language (XML), and Open 
Database Connectivity (ODBC); 

(ii) JavaScript; and 

(iii) server-side processing, including Common 
Gateway Interface (CGI); bitmap and vector graphics; database cre-
ation, modification, and deletion; creation and maintenance of user 
accounts; user authentication; and documentation; 

(B) create a fully functional online game that includes: 

(i) multiple game levels with increasing difficulty; 

(ii) high-score ranking; 

(iii) physics, including center of mass, collision de-
tection, lighting, shading, perspective, anatomy, motion blur, lens flare, 
and reflections; 

(iv) art principles, including color theory, texture, 
balance, lighting, shading, skinning, and drawing; 

(v) graphics resolution, including pixel depth and 
compression; 

(vi) database creation, modification, and deletion; 

(vii) creation and maintenance of user accounts; 

(viii) user authentication; 

(ix) artificial intelligence; 

(x) game-level saving; 

(xi) mathematical functions; 

(xii) varying camera angles; 

(xiii) VoIP for online web games; and 

(xiv) documentation; and 

(C) create a digital portfolio. 

§127.224. Practicum in Animation (Two Credits), Adopted 2015. 
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(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisites: Ani-
mation II and Animation II Lab. Students shall be awarded two credits 
for successful completion of this course. A student may repeat this 
course once for credit provided that the student is experiencing differ-
ent aspects of the industry and demonstrating proficiency in additional 
and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in animation span all aspects of the arts, au-
dio/video technology, and communications industry. Building upon the 
concepts taught in Animation II and its corequisite Animation II Lab, in 
addition to developing advanced technical knowledge and skills needed 
for success in the Arts, Audio/Video Technology, and Communications 
Career Cluster, students will be expected to develop an increasing un-
derstanding of the industry with a focus on applying pre-production, 
production, and post-production animation products in a professional 
environment. Instruction may be delivered through lab-based class-
room experiences or career preparation opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; and 

(D) create a resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples. 

(2) The student applies academic knowledge and skills in 
production projects. The student is expected to: 

(A) apply English language arts knowledge and skills 
by consistently demonstrating use of content, technical concepts, and 

vocabulary; using correct grammar, punctuation, and terminology to 
write and edit documents; and composing and editing copy for a vari-
ety of written documents such as scripts, captions, schedules, reports, 
manuals, proposals, and other client-based documents; and 

(B) apply mathematics knowledge and skills in invoic-
ing and time-based mathematics by consistently demonstrating knowl-
edge of arithmetic operations and applying measurement to solve prob-
lems. 

(3) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) formulate, analyze, and organize oral and written 
information; 

(C) formulate, analyze, interpret, and communicate in-
formation, data, and observations; 

(D) create and deliver formal and informal presenta-
tions; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills, including data gath-
ering and interpretation independently and in groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems and make decisions. 

(5) The student implements advanced technology applica-
tions and processes. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for animation projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student implements advanced knowledge of the 
evolution and current trends of the animation industry. The student is 
expected to: 

(A) summarize the history and evolution of the anima-
tion industry; and 

(B) analyze the current trends of the animation industry. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) consistently implement personal and workplace 
safety rules and regulations; 

(B) recognize and resolve potential safety concerns; 
and 

(C) follow emergency procedures. 

(8) The student applies leadership characteristics to student 
organizations and professional development activities. The student is 
expected to: 
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(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(9) The student implements ethical decision making and 
complies with laws regarding use of technology. The student is ex-
pected to: 

(A) exhibit ethical conduct related to providing proper 
credit for ideas and privacy of sensitive content; 

(B) discuss and apply copyright laws in relation to fair 
use and acquisition, trademark laws, and personal privacy laws and use 
digital information citing sources using established methods; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing graphics, video, text, and sound; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies when using networks, especially resources on the 
Internet and intranet; and 

(E) analyze the impact of the animation industry on so-
ciety. 

(10) The student demonstrates appropriate career-building 
characteristics and maintains a professional portfolio. The student is 
expected to: 

(A) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples; 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; 

(C) examine and employ professional networking op-
portunities such as career and technical student organizations, profes-
sional social media, and industry professional organizations; and 

(D) examine employment opportunities in en-
trepreneurship. 

(11) The student employs effective planning and 
time-management skills to enhance productivity. The student is 
expected to: 

(A) employ effective planning and time-management 
skills to complete work tasks; and 

(B) use technology to enhance productivity. 

(12) The student implements an advanced understanding 
of a client-based production in all stages of production. The student is 
expected to: 

(A) determine and meet client needs by conducting 
client meetings to identify specific project requirements and target 
demographics; and 

(B) develop a production proposal for client approval 
that includes a production schedule, research-based production costs, 
and appropriate delivery and distribution options. 

(13) The student engages in pre-production activities for a 
successful execution of the project. The student is expected to: 

(A) identify cast, crew, equipment, and location re-
quirements; 

(B) develop a budget with considerations for cast, crew, 
equipment, and location; 

(C) analyze the script and storyboard processes; and 

(D) assign team roles required for production. 

(14) The student engages in production activities for suc-
cessful execution of the project. The student is expected to: 

(A) conduct a client meeting for presenting production 
strategies and implement client feedback; 

(B) implement a coherent sequence of production 
events; 

(C) use necessary equipment and crew for quality pro-
ductions; 

(D) demonstrate teamwork and knowledge of interper-
sonal skills with sensitivity to diversity; 

(E) demonstrate appropriate use of editing systems; and 

(F) make decisions appropriate for each element of pro-
duction. 

(15) The student engages in post-production activities for 
a successful output and distribution of the project. The student is ex-
pected to: 

(A) make necessary adjustments regarding compatibil-
ity issues, including digital file formats and cross-platform connectiv-
ity; 

(B) use various compression standards; 

(C) research the appropriate delivery formats for the 
target audience; 

(D) advise clients on optimal delivery options; and 

(E) discuss distribution options with optimal project 
reach. 

(16) The student practices business skills for freelance en-
trepreneurs. The student is expected to: 

(A) implement standard freelance entrepreneur 
self-promotion techniques; 

(B) develop proposals and standard billing and collec-
tion practices; 

(C) research freelance entrepreneur start-up practices; 
and 

(D) use technology applications common to freelance 
entrepreneurs. 
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(17) The student develops an understanding of profes-
sional employment strategies through practical experience in the arts, 
audio/video technology, and communications career field. The student 
is expected to: 

(A) identify types and requirements of potential em-
ployers; 

(B) use professional etiquette and protocol in situations 
such as making introductions, speaking on the phone, communicating 
via electronic devices, offering and receiving criticism, and making 
follow-up communications; and 

(C) exhibit appropriate grooming and attire. 

(18) The student develops an understanding of appropriate 
interview strategies in professional contexts. The student is expected 
to: 

(A) employ appropriate verbal, nonverbal, and listen-
ing skills; 

(B) use clear and appropriate communications to con-
vey skill set to others; 

(C) understand and apply federal laws regarding lawful 
employment interviews; and 

(D) identify and use appropriate strategies for dealing 
with diverse individuals. 

§127.225. Extended Practicum in Animation (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses in 
the Arts, Audio/Video Technology, and Communications Career Clus-
ter. Prerequisites: Animation II and Animation II Lab. Corequisite: 
Practicum in Animation. This course must be taken concurrently with 
Practicum in Animation and may not be taken as a stand-alone course. 
Students shall be awarded one credit for successful completion of this 
course. A student may repeat this course once for credit provided that 
the student is experiencing different aspects of the industry and demon-
strating proficiency in additional and more advanced knowledge and 
skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in animation span all aspects of the arts, au-
dio/video technology, and communications industry. Building upon 
the concepts taught in Animation II and Animation II Lab, in addition 
to developing advanced technical knowledge and skills needed for suc-
cess in the Arts, Audio/Video Technology, and Communications Career 
Cluster, students will be expected to develop an increasing understand-
ing of the industry with a focus on applying pre-production, production, 

and post-production animation products in a professional environment. 
Instruction may be delivered through lab-based classroom experiences 
or career preparation opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards and 
employability skills as required by business and industry. The student 
is expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
animation; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as leadership, teamwork, 
appreciation for diversity, conflict management, customer service, 
work ethic, and adaptability with increased fluency; 

(D) demonstrate technology applications skills such as 
effective use of social media, email, Internet, publishing tools, presen-
tation tools, spreadsheets, or databases for animation projects with in-
creased fluency; 

(E) use appropriate vocabulary and correct grammar 
and punctuation to compose and edit copy for a variety of written 
documents such as scripts, captions, schedules, reports, manuals, 
proposals, and other client-based documents; and 

(F) employ effective planning and time-management 
skills with increased fluency by prioritizing tasks, following schedules, 
and tending to goal-relevant activities in a way that uses time wisely 
and optimizes efficiency and results. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) create and deliver formal and informal presenta-
tions effectively; 

(D) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(E) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 
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(B) analyze elements of a problem to develop creative 
and innovative solutions; and 

(C) demonstrate the transfer and adaptation of knowl-
edge through the creation of original work. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to demonstrate an 
understanding of and consistently follow workplace safety rules and 
regulations. 

(5) The student understands the professional, ethical, and 
legal responsibilities in animation. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) exhibit ethical conduct by providing proper credit 
for ideas and maintaining privacy of sensitive content; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing graphics, video, text, and sound; 

(D) practice safe, legal, and responsible use of informa-
tion and technology; and 

(E) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student engages in production activities for suc-
cessful execution of an animation experience or project. The student is 
expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised animation experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) implement an appropriate coherent sequence of 
production events; 

(D) demonstrate appropriate use of necessary equip-
ment and crew for quality productions; 

(E) demonstrate appropriate use of editing systems; 

(F) monitor production schedule, research-based pro-
duction costs, and delivery and distribution to ensure alignment with 
client needs and expectations; 

(G) make necessary adjustments regarding compatibil-
ity issues, including digital file formats and cross-platform connectiv-
ity; 

(H) implement the appropriate delivery formats for the 
target audience; 

(I) analyze distribution options to achieve optimal 
project reach; 

(J) demonstrate growth of technical skill competencies; 

(K) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(L) collect representative work samples. 

§127.226. Practicum in Audio/Video Production (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisites: Au-

dio/Video Production II and Audio/Video Production II Lab. Students 
shall be awarded two credits for successful completion of this course. 
A student may repeat this course once for credit provided that the stu-
dent is experiencing different aspects of the industry and demonstrating 
proficiency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in audio/video production span all aspects of 
the audio/video communications industry. Building upon the concepts 
taught in Audio/Video Production II and its corequisite Audio/Video 
Production II Lab, in addition to developing advanced technical knowl-
edge and skills needed for success in the Arts, Audio/Video Technol-
ogy, and Communications Career Cluster, students will be expected to 
develop an increasing understanding of the industry with a focus on 
applying pre-production, production, and post-production audio and 
video products in a professional environment. This course may be im-
plemented in an advanced audio/video or audio format. Instruction 
may be delivered through lab-based classroom experiences or career 
preparation opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate professional standards and personal 
qualities needed to be employable such as oral and written commu-
nication, leadership, teamwork, appreciation for diversity, conflict 
management, customer service, work ethic, and adaptability; 

(C) demonstrate skills related to seeking and applying 
for employment; and 

(D) create a resume and cover letter/letter of interest to 
document information such as work experiences, licenses, certifica-
tions, and work samples. 

(2) The student applies academic knowledge and skills in 
production projects. The student is expected to: 

(A) apply English language arts knowledge and skills 
by consistently demonstrating use of content, technical concepts, and 
vocabulary; using correct grammar, punctuation, and terminology to 
write and edit documents; and composing and editing copy for a vari-
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ety of written documents such as scripts, captions, schedules, reports, 
manuals, proposals, and other client-based documents; and 

(B) apply mathematics knowledge and skills in invoic-
ing and time-based mathematics by consistently demonstrating knowl-
edge of arithmetic operations and applying measurement to solve prob-
lems. 

(3) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) formulate, analyze, and organize oral and written 
information; 

(C) formulate, analyze, interpret, and communicate in-
formation, data, and observations; 

(D) create and deliver formal and informal presenta-
tions; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills, including data gath-
ering and interpretation independently and in groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems and make decisions. 

(5) The student implements advanced technology applica-
tions and processes. The student is expected to: 

(A) use technology applications such as social media, 
email, Internet, writing and publishing, presentation, and spreadsheet 
or database applications for audio and video production projects; and 

(B) use processes such as personal information man-
agement, file management, and file sharing. 

(6) The student implements advanced knowledge of the 
evolution and current trends of the audio and video production indus-
tries. The student is expected to: 

(A) summarize the history and evolution of audio and 
video production industries; and 

(B) analyze the current trends of audio and video pro-
duction industries. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) consistently implement personal and workplace 
safety rules and regulations; 

(B) recognize and resolve potential safety concerns; 
and 

(C) follow emergency procedures. 

(8) The student implements leadership characteristics in 
student organizations and professional development activities. The 
student is expected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(9) The student implements ethical decision making and 
complies with laws regarding use of technology. The student is ex-
pected to: 

(A) exhibit ethical conduct related to providing proper 
credit for ideas and privacy of sensitive content; 

(B) discuss and apply copyright laws in relation to fair 
use and acquisition, trademark laws, personal privacy laws, and use of 
digital information by citing sources using established methods; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing graphics, video, text, and sound; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies when using networks, especially resources on the 
Internet and intranet; and 

(E) analyze the impact of the audio/video production in-
dustry on society. 

(10) The student demonstrates appropriate career-building 
characteristics and maintains a professional portfolio. The student is 
expected to: 

(A) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples; 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; 

(C) examine and employ professional networking op-
portunities such as career and technical student organizations, profes-
sional social media, and industry professional organizations; and 

(D) examine employment opportunities in en-
trepreneurship. 

(11) The student employs effective planning and 
time-management skills to enhance productivity. The student is 
expected to: 

(A) employ effective planning and time-management 
skills to complete work tasks; and 

(B) use technology to enhance productivity. 
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(12) The student implements an advanced understanding 
of a client-based production in all stages of production. The student is 
expected to: 

(A) determine and meet client needs by conducting 
client meetings to identify specific project requirements and target 
demographics; and 

(B) develop a production proposal for client approval 
that includes a production schedule, research-based production costs, 
and appropriate delivery and distribution options. 

(13) The student engages in pre-production activities for a 
successful execution of the project. The student is expected to: 

(A) identify cast, crew, equipment, and location re-
quirements; 

(B) develop a budget with considerations for cast, crew, 
equipment, and location; 

(C) analyze the script and storyboard processes; and 

(D) assign team roles required for production. 

(14) The student engages in production activities for suc-
cessful execution of the project. The student is expected to: 

(A) conduct a client meeting for presenting production 
strategies and implement client feedback; 

(B) implement a coherent sequence of production 
events; 

(C) use necessary equipment and crew for quality pro-
ductions; 

(D) demonstrate teamwork and knowledge of interper-
sonal skills with sensitivity to diversity; 

(E) demonstrate appropriate use of editing systems; and 

(F) make decisions appropriate for each element of pro-
duction. 

(15) The student engages in post-production activities for 
a successful output and distribution of the project. The student is ex-
pected to: 

(A) make necessary adjustments regarding compatibil-
ity issues, including digital file formats and cross-platform connectiv-
ity; 

(B) use various compression standards; 

(C) research the appropriate delivery formats for the 
target audience; 

(D) advise clients on optimal delivery options; and 

(E) discuss distribution options with optimal project 
reach. 

(16) The student practices business skills for freelance en-
trepreneurs. The student is expected to: 

(A) implement standard freelance entrepreneur 
self-promotion techniques; 

(B) develop proposals, standard billing, and collection 
practices; 

(C) research freelance entrepreneur start-up practices; 
and 

(D) use technology applications common to freelance 
entrepreneurs. 

(17) The student develops an understanding of profes-
sional employment strategies through practical experience in the arts, 
audio/video technology, and communications career field. The student 
is expected to: 

(A) identify types and requirements of potential em-
ployers; 

(B) use professional etiquette and protocol in situations 
such as making introductions, speaking on the phone, communicating 
via electronic devices, offering and receiving criticism, and making 
follow-up communication; and 

(C) exhibit appropriate grooming and attire. 

(18) The student develops an understanding of appropriate 
interview strategies in professional contexts. The student is expected 
to: 

(A) employ appropriate verbal, nonverbal, and listen-
ing skills; 

(B) use clear and appropriate communications to con-
vey skill set to others; 

(C) understand and apply federal laws regarding lawful 
employment interviews; and 

(D) identify and use appropriate strategies for dealing 
with diverse individuals. 

§127.227. Extended Practicum in Audio/Video Production (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses in 
the Arts, Audio/Video Technology, and Communications Career Clus-
ter. Prerequisites: Audio/Video Production II and Audio/Video Pro-
duction II Lab. Corequisite: Practicum in Audio/Video Production. 
This course must be taken concurrently with Practicum in Audio/Video 
Production and may not be taken as a stand-alone course. Students shall 
be awarded one credit for successful completion of this course. A stu-
dent may repeat this course once for credit provided that the student is 
experiencing different aspects of the industry and demonstrating profi-
ciency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in audio/video production span all aspects of 
the audio/video communications industry. Building upon the concepts 
taught in Audio/Video Production II and Audio/Video Production II 
Lab, in addition to developing advanced technical knowledge and skills 
needed for success in the Arts, Audio/Video Technology, and Commu-
nications Career Cluster, students will be expected to develop an in-
creasing understanding of the industry with a focus on applying pre-
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production, production, and post-production audio and video products 
in a professional environment. This course may be implemented in an 
advanced audio/video or audio format. Instruction may be delivered 
through lab-based classroom experiences or career preparation oppor-
tunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
audio/video production; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as effective oral and written 
communication, leadership, teamwork, appreciation for diversity, 
conflict management, customer service, work ethic, and adaptability 
with increased fluency; 

(D) demonstrate technology applications skills such as 
effective use of social media, email, Internet, publishing tools, presen-
tation tools, spreadsheets, or databases for audio and video production 
projects with increased fluency; 

(E) use appropriate vocabulary and correct grammar 
and punctuation to compose and edit copy for a variety of written 
documents such as scripts, captions, schedules, reports, manuals, 
proposals, and other client-based documents; and 

(F) employ effective planning and time-management 
skills with increased fluency to complete work tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) create and deliver formal and informal presenta-
tions effectively; and 

(D) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; and 

(B) demonstrate the transfer and adaptation of knowl-
edge through the creation of original work. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) demonstrate an understanding of and consistently 
follow workplace safety rules and regulations; and 

(B) recognize and resolve potential safety concerns. 

(5) The student understands the professional, ethical, and 
legal responsibilities in audio/video production. The student is ex-
pected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) exhibit ethical conduct by providing proper credit 
for ideas and maintaining privacy of sensitive content; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing graphics, video, text, and sound; 

(D) practice safe, legal, and responsible use of informa-
tion and technology; 

(E) show integrity by choosing the ethical course of ac-
tion when making decisions; and 

(F) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in an audio/video production 
experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised audio/video production experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) demonstrate an advanced understanding of a client-
based production in all stages of production; 

(D) engage in pre-production activities such as identi-
fying cast, crew, equipment, and location requirements; developing a 
budget; and analyzing script and storyboard processes for successful 
execution of a project; 

(E) engage in production activities for successful exe-
cution of the project, including making decisions appropriate for each 
element of a production; 

(F) engage in post-production activities such as making 
necessary adjustments regarding compatibility issues, including digital 
file formats and cross-platform connectivity, and researching the appro-
priate delivery formats for the target audience for a successful output 
and distribution of a project; 

(G) demonstrate growth of technical skill competen-
cies; 

(H) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(I) collect representative work samples. 

§127.228. Practicum in Printing and Imaging Technology (Two 
Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. Prerequisites: Printing 
and Imaging Technology II and Printing and Imaging Technology II 
Lab. Students shall be awarded two credits for successful completion 
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of this course. A student may repeat this course once for credit provided 
that the student is experiencing different aspects of the industry and 
demonstrating proficiency in additional and more advanced knowledge 
and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in printing span all aspects of the industry, in-
cluding prepress, press, and finishing and bindery operations. In ad-
dition to developing advanced technical knowledge and skills needed 
for success in the Arts, Audio/Video Technology, and Communications 
Career Cluster, students will be expected to develop an advanced tech-
nical understanding of the printing industry with a focus on finishing 
and bindery operations and customer-based projects. Instruction may 
be delivered through lab-based classroom experiences or career prepa-
ration opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification to prepare for employment; 

(B) identify and demonstrate professional standards 
and personal qualities needed to be employable such as self-discipline, 
self-worth, positive attitude, integrity, and commitment; and 

(C) demonstrate skills related to seeking, applying for, 
and obtaining a desired job, including identifying job opportunities, 
developing a resume and letter of application, completing a job appli-
cation, and demonstrating effective interview skills. 

(2) The student applies academic knowledge and skills in 
printing and imaging projects. The student is expected to: 

(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 

(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student implements advanced communications 
strategies. The student is expected to: 

(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) present information formally and informally; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student implements advanced technology applica-
tions. The student is expected to use personal information manage-
ment, email, Internet, writing and publishing, presentation, and spread-
sheet or database applications for printing and imaging projects. 

(6) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations; and 

(B) follow emergency procedures. 

(7) The student implements leadership characteristics 
in student leadership and professional development activities. The 
student is expected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(8) The student implements ethical decision making and 
complies with laws regarding use of technology in printing. The stu-
dent is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others such as maintaining client confiden-
tiality and privacy of sensitive content and providing proper credit for 
ideas; 

(B) apply copyright laws in relation to fair use and du-
plication of materials; 
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(C) model respect for intellectual property; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies; and 

(E) understand Creative Commons laws, including all 
licensing. 

(9) The student implements career-building characteristics. 
The student is expected to: 

(A) maintain, update, and present a portfolio with in-
formation such as work experiences, licenses, certifications, and work 
samples; 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities; and 

(C) examine employment opportunities in en-
trepreneurship. 

(10) The student implements technical skills for efficiency. 
The student is expected to employ planning and time-management 
skills and tools to enhance results and complete work tasks. 

(11) The student implements an advanced technical under-
standing of professional printing and imaging. The student is expected 
to: 

(A) understand printing systems and their uses; 

(B) manage the printing process; 

(C) prepare customer documents; 

(D) use appropriate printing processes; 

(E) use binding processes, including cutting, folding, 
and trimming; 

(F) calculate paper counts from a stock sheet; 

(G) demonstrate folding a variety of print pieces, adapt-
ing equipment as needed; 

(H) demonstrate saddle stitch, perfect bind, and flat 
stitching in various printed materials; 

(I) demonstrate padding press operations; 

(J) use appropriate embossing, foil stamping, die cut-
ting, and laminating samples; 

(K) print appropriate paper labels, ink jet labels, and 
bulk forms; 

(L) demonstrate knowledge of postal regulations re-
lated to packages, contents, sizes, and destinations; and 

(M) meet customer needs with regard to labeling, pack-
aging, and shipping according to regulatory standards. 

§127.229. Extended Practicum in Printing and Imaging Technology 
(One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. The practicum course is 
a paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Arts, 
Audio/Video Technology, and Communications Career Cluster. Pre-
requisites: Printing and Imaging Technology II and Printing and Imag-
ing Technology II Lab. Corequisite: Practicum in Printing and Imaging 
Technology. This course must be taken concurrently with Practicum in 

Printing and Imaging Technology and may not be taken as a stand-alone 
course. Students shall be awarded one credit for successful completion 
of this course. A student may repeat this course once for credit pro-
vided that the student is experiencing different aspects of the industry 
and demonstrating proficiency in additional and more advanced knowl-
edge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in printing span all aspects of the industry, in-
cluding prepress, press, and finishing and bindery operations. In ad-
dition to developing advanced technical knowledge and skills needed 
for success in the Arts, Audio/Video Technology, and Communications 
Career Cluster, students will be expected to develop an advanced tech-
nical understanding of the printing industry with a focus on finishing 
and bindery operations and customer-based projects. Instruction may 
be delivered through lab-based classroom experiences or career prepa-
ration opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
printing and imaging technology; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, self-worth, 
positive attitude, integrity, and commitment with increased fluency; 

(D) demonstrate use of personal information manage-
ment, email, Internet, writing and publishing, presentation, and spread-
sheet or database applications for printing and imaging projects with 
increased fluency; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced communications 
strategies. The student is expected to: 
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(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) present information formally and informally effec-
tively; 

(C) apply active listening skills to obtain and clarify in-
formation; and 

(D) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety 
and security techniques in the workplace. The student is expected to 
demonstrate an understanding of and consistently follow workplace 
safety rules and regulations. 

(5) The student understands the professional, ethical, and 
legal responsibilities in printing and imaging technology. The student 
is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) exhibit ethical conduct by maintaining client confi-
dentiality and privacy of sensitive content and providing proper credit 
for ideas; 

(C) apply copyright laws in relation to fair use and du-
plication of materials in a consistent manner; 

(D) apply Creative Commons laws, including all licens-
ing; and 

(E) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student implements an advanced technical under-
standing of professional printing and imaging. The student is expected 
to: 

(A) conduct, document, and evaluate learning activities 
in a supervised printing and imaging technology experience; 

(B) practice use of various printing systems; 

(C) demonstrate use of appropriate printing processes 
with increased fluency; 

(D) demonstrate use of binding processes such as cut-
ting, folding, and trimming with increased fluency; 

(E) demonstrate folding of a variety of print pieces by 
adapting equipment as needed; 

(F) use appropriate embossing, foil stamping, die cut-
ting, and laminating samples with increased fluency; 

(G) meet customer needs for labeling, packaging, and 
shipping according to regulatory standards; 

(H) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(I) demonstrate growth of technical skill competencies; 

(J) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(K) collect representative work samples. 

§127.230. Practicum in Commercial Photography (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. Prerequisites: Com-
mercial Photography I and Commercial Photography I Lab along with 
teacher recommendation. Students shall be awarded two credits for 
successful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in commercial photography span all aspects of 
the industry from setting up a shot to delivering products in a compet-
itive market. In addition to developing advanced technical knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an advanced technical understanding of the commercial photography 
industry with a focus on producing, promoting, and presenting profes-
sional quality photographs. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in training, education, or certification 
for employment; 

(B) demonstrate positive work behaviors and personal 
qualities needed to be employable; and 

(C) demonstrate skills related to seeking, applying for, 
and obtaining a desired job, including identifying job opportunities, 
developing a resume and letter of application, completing a job appli-
cation, and demonstrating effective interview skills. 

(2) The student applies academic knowledge and skills in 
commercial photography. The student is expected to: 

(A) apply English language arts knowledge and skills in 
accordance with industry standards to a variety of written documents; 
and 
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(B) apply mathematics knowledge and skills in accor-
dance with industry standards to solve a problem. 

(3) The student applies professional communications 
strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) present information formally and informally; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student understands and examines problem-solv-
ing methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student is expected to use personal information 
management, email, Internet, writing and publishing, presentation, 
and spreadsheet or database applications for commercial photography 
projects. 

(6) The student applies knowledge of commercial photog-
raphy systems. The student is expected to analyze and summarize the 
history and evolution of the commercial photography field. 

(7) The student applies safety regulations. The student is 
expected to: 

(A) implement personal and workplace safety rules and 
regulations in a photography studio and lab; and 

(B) follow emergency procedures. 

(8) The student applies leadership characteristics to student 
leadership and professional development activities. The student is ex-
pected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(9) The student applies ethical decision making and com-
plies with laws regarding use of technology in commercial photogra-
phy. The student is expected to: 

(A) demonstrate an understanding of ethical conduct re-
lated to interacting with others such as maintaining client confiden-
tiality and privacy of sensitive content and providing proper credit for 
ideas; 

(B) discuss and apply copyright laws in relation to fair 
use and duplication of images; 

(C) model respect for intellectual property when manip-
ulating, morphing, and editing digital images; and 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies, including Creative Commons laws and licensing. 

(10) The student develops career-building characteristics. 
The student is expected to: 

(A) maintain and update portfolio to document infor-
mation such as work experiences, licenses, certifications, and work 
samples; and 

(B) demonstrate skills in evaluating and comparing em-
ployment opportunities. 

(11) The student is expected to employ planning and time-
management skills to complete work tasks such as creating quotes and 
budgeting. The student is expected to: 

(A) employ planning and time-management skills to 
complete work tasks; and 

(B) demonstrate skills in budgeting and creating quotes 
for freelance or contract projects. 

(12) The student develops an increased understanding of 
commercial photography. The student is expected to: 

(A) create photographs for defined purposes; 

(B) apply the elements and principles of art to a variety 
of commercial photography projects; 

(C) demonstrate the principles of commercial photog-
raphy such as working with clients, interpreting client instructions, de-
veloping production schedules, and delivering products in a competi-
tive market; 

(D) demonstrate the use of appropriate cameras and 
lenses; 

(E) apply appropriate photographic composition and 
layout principles; 

(F) demonstrate appropriate digital black and white and 
color photography; 

(G) apply effective photographic lighting techniques, 
including three point, studio, portraiture, and product; 

(H) produce professional quality photographs; 

(I) use the most appropriate types of photographic paper 
for projects; 

(J) use the most appropriate solutions for mounting, 
matting, or framing photographs; 

(K) demonstrate use of appropriate, current, and indus-
try-standard production processes to produce photographs; 
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(L) evaluate photographs using principles of art, com-
mercial photography standards, and critical-thinking skills; and 

(M) demonstrate use of appropriate resolution and dig-
ital file formats. 

§127.231. Extended Practicum in Commercial Photography (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. The practicum course 
is a paid or unpaid capstone experience for students participating in 
a coherent sequence of career and technical education courses in the 
Arts, Audio/Video Technology, and Communications Career Cluster. 
Prerequisites: Commercial Photography I and Commercial Photogra-
phy I Lab along with teacher recommendation. Corequisite: Practicum 
in Commercial Photography. This course must be taken concurrently 
with Practicum in Commercial Photography and may not be taken as a 
stand-alone course. Students shall be awarded one credit for success-
ful completion of this course. A student may repeat this course once 
for credit provided that the student is experiencing different aspects of 
the industry and demonstrating proficiency in additional and more ad-
vanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in commercial photography span all aspects of 
the industry from setting up a shot to delivering products in a compet-
itive market. In addition to developing advanced technical knowledge 
and skills needed for success in the Arts, Audio/Video Technology, and 
Communications Career Cluster, students will be expected to develop 
an advanced technical understanding of the commercial photography 
industry with a focus on producing, promoting, and presenting profes-
sional quality photographs. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
commercial photography; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate positive work behaviors and personal 
qualities needed to be employable with increased fluency; 

(D) demonstrate use of personal information manage-
ment, email, Internet, writing and publishing, presentation, and spread-
sheet or database applications for commercial photography projects 
with increased fluency; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) present information formally and informally effec-
tively; 

(D) apply active listening skills to obtain and clarify in-
formation; and 

(E) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to demonstrate un-
derstanding of and consistently follow workplace safety rules and reg-
ulations. 

(5) The student understands the professional, ethical, and 
legal responsibilities in commercial photography. The student is ex-
pected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) practice ethical conduct related to interacting with 
others such as maintaining client confidentiality and privacy of sensi-
tive content and providing proper credit for ideas; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a commercial photography 
experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised commercial photography experience; 

(B) demonstrate the use of appropriate cameras and 
lenses with increased proficiency; 

(C) apply appropriate photographic composition and 
layout principles with increased fluency; 
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(D) apply effective photographic lighting techniques 
such as three point, studio, portraiture, and product with increased 
fluency; 

(E) produce professional-quality photographs; 

(F) demonstrate use of the most appropriate types of 
photographic paper for projects; 

(G) demonstrate use of the most appropriate solutions 
for mounting, matting, or framing photographs; 

(H) demonstrate use of appropriate, current, and indus-
try-standard production processes to produce photographs; 

(I) demonstrate use of appropriate resolution and digital 
file formats; 

(J) demonstrate growth of technical skill competencies; 

(K) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(L) collect representative work samples. 

§127.232. Practicum in Fashion Design (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is for students in Grades 11 and 12. Prerequisite: Fashion Design II 
and Fashion Design II Lab. Students shall be awarded two credits for 
successful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in fashion span all aspects of the textile and 
apparel industries. Within this context, in addition to developing ad-
vanced technical knowledge and skills needed for success in the Arts, 
Audio/Video Technology, and Communications Career Cluster, stu-
dents will be expected to develop an advanced technical understanding 
of the business aspects of fashion, with emphasis on promotion and 
retailing. Instruction may be delivered through lab-based classroom 
experiences or career preparation opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
certification to prepare for employment; 

(B) identify and demonstrate professional standards 
and personal qualities needed to be employable such as self-discipline, 
self-worth, positive attitude, integrity, and commitment; 

(C) demonstrate skills related to seeking and applying 
for employment to find and obtain a desired job, including identifying 
job opportunities, developing a resume and letter of application, com-
pleting a job application, and demonstrating effective interview skills; 

(D) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples; 

(E) demonstrate skills in evaluating and comparing em-
ployment opportunities; and 

(F) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
fashion, textile, and apparel projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) adapt language for audience, purpose, situation, 
and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information, data, and 
observations; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills to obtain and clarify in-
formation; 

(F) communicate with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 

(4) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups; and 

(B) employ interpersonal skills in groups to solve prob-
lems. 

(5) The student implements advanced technology applica-
tions. The student is expected to use personal information manage-
ment, email, Internet, and industry programs for fashion, textiles, and 
apparel projects. 

(6) The student implements advanced knowledge of fash-
ion, textile, and apparel systems. The student evaluates the history of 
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the fashion, textiles, and apparel field. The student is expected to com-
pare fashion history relative to current fashions trends. 

(7) The student applies safety regulations. The student is 
expected to implement personal and workplace safety rules and proce-
dures. 

(8) The student implements leadership characteristics in 
classroom and professional settings. The student is expected to: 

(A) employ leadership skills to accomplish collective 
goals; 

(B) employ practices for effective working relation-
ships such as providing constructive praise and criticism, demonstrat-
ing sensitivity to and value for diversity, and managing stress and 
controlling emotions; 

(C) conduct and participate in meetings using parlia-
mentary procedure; and 

(D) employ mentoring skills to inspire others. 

(9) The student applies ethical decision making and com-
plies with legal practices related to fashion, textiles, and apparel. The 
student is expected to: 

(A) exhibit ethical conduct; and 

(B) apply copyright laws. 

(10) The student implements technical skills for efficiency. 
The student is expected to employ planning and time-management 
skills to complete work tasks. 

(11) The student describes fundamentals of fashion buying. 
The student is expected to: 

(A) explain processes for retail buying; 

(B) identify wholesale market resources; 

(C) compare various apparel markets; 

(D) analyze how timing and pricing of fashion apparel 
and accessories are determined; 

(E) analyze the price of a fashion product; 

(F) describe various types of retail outlets; 

(G) describe how offshore sourcing impacts fashion re-
tailing; and 

(H) compose a scenario plan for retail pricing, sales, in-
ventory, and purchasing. 

(12) The student describes the relationship between mar-
keting and the fashion industry. The student is expected to: 

(A) explain the marketing concept; 

(B) relate marketing functions to the fashion industry; 

(C) explain how each component of the marketing mix 
contributes to successful fashion marketing; 

(D) explain the importance of target markets; 

(E) describe advantages and disadvantages of market 
segmentation and mass marketing; 

(F) research trends and emerging technologies affecting 
fashion marketing; 

(G) determine examples of niche marketing; 

(H) describe cultural and societal influences on the 
fashion market; and 

(I) describe how international marketing has affected 
the fashion industry. 

(13) The student develops, implements, and evaluates a 
promotional plan. The student is expected to: 

(A) identify components of the promotional mix such 
as advertising, visual merchandising, and personal selling; 

(B) demonstrate visual merchandising techniques for 
fashion goods, services, or ideas; 

(C) analyze a promotional plan for effectiveness; 

(D) describe deceptive practices in fashion promotion; 
and 

(E) employ ethical practices in promotional activities. 

(14) The student applies marketing techniques when assist-
ing with promotional activities. The student is expected to: 

(A) describe various types of business promotion strate-
gies; 

(B) classify types of customers and their motives for 
buying textile and apparel products; 

(C) describe roles of public relations and publicity in 
product promotion; 

(D) explain the use of promotional activities to market 
textile and apparel products and services; 

(E) plan special fashion events such as fashion shows, 
trunk shows, retail shows, and educational events; 

(F) create and develop a fashion show theme; 

(G) develop a scale drawing to illustrate fashion show 
sets and staging; 

(H) describe all fashion show responsibilities; and 

(I) write press releases to publicize promotional activi-
ties. 

(15) The student creates product displays using the princi-
ples of design. The student is expected to: 

(A) identify components used in developing displays; 

(B) determine ways in which design elements and prin-
ciples are used in the creation of displays; 

(C) describe types and uses of interior and exterior dis-
plays; and 

(D) create window or other displays of fashion and ap-
parel products. 

(16) The student demonstrates effective customer service. 
The student is expected to: 

(A) determine factors that promote quality customer re-
lations; 

(B) evaluate the impact of cultural diversity on cus-
tomer relations; 

(C) exhibit skills needed for effective customer service; 

(D) create solutions to specific customer issues; and 
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(E) examine the role of selling fashion products in re-
tail. 

(17) The student identifies wholesale settings. The student 
is expected to: 

(A) analyze motives for consumer fashion purchases; 

(B) describe qualities of an effective salesperson; 

(C) apply appropriate fashion vocabulary in selling sit-
uations; and 

(D) demonstrate effective sales techniques from cus-
tomer approach to closure. 

(18) The student summarizes important business proce-
dures in fashion retailing. The student is expected to: 

(A) explain methods a business uses to control risks 
such as surveillance, safety training, and loss control; 

(B) explain the use of inventory information such as 
preparing financial reports and making buying decisions; 

(C) demonstrate cash and credit transaction methods; 

(D) analyze data used to make accurate forecasts; 

(E) demonstrate knowledge of the fashion buying 
process such as preparing a buying plan, completing purchase orders, 
and processing invoices; 

(F) examine operational costs such as markup, mark-
down, cash flow, and other factors affecting profit; and 

(G) demonstrate procedures for reporting and handling 
accidents, safety, and security incidents. 

§127.233. Extended Practicum in Fashion Design (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is for students in Grades 11 and 12. The practicum course is a paid 
or unpaid capstone experience for students participating in a coher-
ent sequence of career and technical education courses in the Arts, 
Audio/Video Technology, and Communications Career Cluster. Pre-
requisite: Fashion Design II and Fashion Design II Lab. Corequi-
site: Practicum in Fashion Design. This course must be taken con-
currently with Practicum in Fashion Design and may not be taken as a 
stand-alone course. Students shall be awarded one credit for success-
ful completion of this course. A student may repeat this course once 
for credit provided that the student is experiencing different aspects of 
the industry and demonstrating proficiency in additional and more ad-
vanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster focuses on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in fashion span all aspects of the textile and 
apparel industries. Within this context, in addition to developing ad-

vanced technical knowledge and skills needed for success in the Arts, 
Audio/Video Technology, and Communications Career Cluster, stu-
dents will be expected to develop an advanced technical understanding 
of the business aspects of fashion, with emphasis on promotion and 
retailing. Instruction may be delivered through lab-based classroom 
experiences or career preparation opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
fashion design; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, self-worth, 
positive attitude, integrity, and commitment with increased fluency; 

(D) demonstrate use of personal information manage-
ment, email, Internet, and industry programs for fashion, textiles, and 
apparel projects with increased fluency; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) apply active listening skills to obtain and clarify in-
formation; 

(D) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(E) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) demonstrate understanding of and consistently fol-
low workplace safety rules and regulations; and 

(B) demonstrate procedures for reporting and handling 
accidents, safety, and security incidents. 
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(5) The student understands the professional, ethical, and 
legal responsibilities in fashion design. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) practice ethical conduct related to interacting with 
others such as maintaining client confidentiality and privacy of sensi-
tive content and providing proper credit for ideas; 

(C) employ ethical practices in promotional activities; 
and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a fashion design experience. 
The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised fashion design experience; 

(B) compose a scenario plan for retail pricing, sales, in-
ventory, and purchasing; 

(C) plan special fashion events such as fashion shows, 
trunk shows, retail shows, and educational events; 

(D) create product displays using the principles of de-
sign; 

(E) implement aspects of the fashion buying process 
such as preparing a buying plan, completing purchase orders, and pro-
cessing invoices; 

(F) demonstrate growth of technical skill competencies; 

(G) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(H) collect representative work samples. 

§127.234. Practicum in Graphic Design and Illustration (Two Cred-
its), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. Prerequisites: Graphic 
Design and Illustration II and Graphic Design and Illustration II Lab. 
Students shall be awarded two credits for successful completion of this 
course. A student may repeat this course once for credit provided that 
the student is experiencing different aspects of the industry and demon-
strating proficiency in additional and more advanced knowledge and 
skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster is focused on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in graphic design and illustration span all as-
pects of the advertising and visual communications industry. Within 
this context, in addition to developing technical knowledge and skills 

needed for success in the Arts, Audio/Video Technology, and Commu-
nications Career Cluster, students will be expected to develop a tech-
nical understanding of the industry with a focus on skill proficiency. 
Instruction may be delivered through lab-based classroom experiences 
or career preparation opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and participate in training, education, or 
preparation for certification to prepare for employment; 

(B) identify and demonstrate professional standards 
and personal qualities needed to be employable such as self-discipline, 
self-worth, positive attitude, integrity, and commitment; 

(C) demonstrate skills related to seeking and applying 
for employment to find and obtain a desired job, including identifying 
job opportunities, developing a resume and letter of application, com-
pleting a job application, and demonstrating effective interview skills; 

(D) maintain a career portfolio to document informa-
tion such as work experiences, licenses, certifications, and work sam-
ples; 

(E) demonstrate skills in evaluating and comparing em-
ployment opportunities; and 

(F) examine employment opportunities in en-
trepreneurship. 

(2) The student applies academic knowledge and skills in 
art and design projects. The student is expected to: 

(A) apply English language arts knowledge by demon-
strating skills such as correct use of content, technical concepts, vo-
cabulary, grammar, punctuation, and terminology to write and edit a 
variety of documents; and 

(B) apply mathematics knowledge and skills such as us-
ing whole numbers, decimals, fractions, and knowledge of arithmetic 
operations. 

(3) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) adapt language such as structure and style for audi-
ence, purpose, situation, and intent; 

(B) organize oral and written information; 

(C) interpret and communicate information; 

(D) deliver formal and informal presentations; 

(E) apply active listening skills; 

(F) listen to and speak with diverse individuals; and 

(G) exhibit public relations skills to increase internal 
and external customer/client satisfaction. 
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(4) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills, including data gath-
ering and interpretation, independently and in groups to solve problems 
and make decisions; and 

(B) employ interpersonal skills in groups to solve prob-
lems and make decisions. 

(5) The student implements advanced technology applica-
tions. The student is expected to use personal information manage-
ment, email, Internet, writing and publishing, and presentation appli-
cations for graphic design and illustration projects. 

(6) The student implements advanced knowledge of design 
systems. The student is expected to analyze and summarize the history 
and evolution of the commercial art and design field. 

(7) The student applies cyber safety procedures. The stu-
dent is expected to implement personal and professional safety rules 
and regulations. 

(8) The student implements leadership characteristics 
in student leadership and professional development activities. The 
student is expected to: 

(A) employ leadership skills to accomplish goals and 
objectives by analyzing the various roles of leaders within organiza-
tions, exhibiting problem-solving and management traits, describing 
effective leadership styles, and participating in civic and community 
leadership and teamwork opportunities to enhance skills; 

(B) employ teamwork and conflict-management skills 
to achieve collective goals; 

(C) establish and maintain effective working relation-
ships by providing constructive praise and criticism, demonstrating 
sensitivity to and value for diversity, and managing stress and control-
ling emotions; 

(D) prepare for meetings by developing goals and ob-
jectives to achieve within a scheduled time and producing agendas; 

(E) conduct and participate in meetings to accomplish 
work tasks by achieving goals and objectives within a scheduled time; 
producing meeting minutes, including decisions and next steps; and 
using parliamentary procedures, as needed; and 

(F) employ mentoring skills to inspire and teach others. 

(9) The student applies ethical decision making and com-
plies with laws regarding use of technology. The student is expected 
to: 

(A) exhibit ethical conduct related to interacting with 
others such as maintaining client confidentiality and privacy of sensi-
tive content and providing proper credit for ideas; 

(B) discuss and apply copyright laws in relation to fair 
use and acquisition and use of digital information using established 
methods to cite sources; 

(C) model respect of intellectual property when manip-
ulating, morphing, and editing graphics, video, text, and sound; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable use policies when using networks, especially resources on the 
Internet and intranet; and 

(E) analyze and identify the impact of the advertising 
and visual communication design industry on society. 

(10) The student applies effective planning and time-man-
agement skills. The student is expected to employ tools to enhance 
results and complete work tasks. 

(11) The student uses advanced graphic design and illus-
tration methods and skills. The student is expected to: 

(A) interpret, evaluate, and justify design decisions; 

(B) conduct verbal or written critiques of design 
projects; and 

(C) identify and apply art elements and principles to de-
signs and illustrations. 

(12) The student employs a creative design process to cre-
ate professional quality, two- or three-dimensional projects. The stu-
dent is expected to: 

(A) create designs for defined applications; 

(B) use appropriate elements of design; 

(C) use appropriate design principles and typography; 

(D) use appropriate composition; 

(E) use anatomically appropriate figure drawing; 

(F) use appropriate perspective; 

(G) use the most effective color choices in projects; and 

(H) use appropriate printing concepts. 

§127.235. Extended Practicum in Graphic Design and Illustration 
(One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. The practicum course 
is a paid or unpaid capstone experience for students participating in 
a coherent sequence of career and technical education courses in the 
Arts, Audio/Video Technology, and Communications Career Cluster. 
Prerequisites: Graphic Design and Illustration II and Graphic Design 
and Illustration II Lab. Corequisite: Practicum in Graphic Design and 
Illustration. This course must be taken concurrently with Practicum in 
Graphic Design and Illustration and may not be taken as a stand-alone 
course. Students shall be awarded one credit for successful completion 
of this course. A student may repeat this course once for credit provided 
that the student is experiencing different aspects of the industry and 
demonstrating proficiency in additional and more advanced knowledge 
and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Arts, Audio/Video Technology, and Communica-
tions Career Cluster is focused on careers in designing, producing, ex-
hibiting, performing, writing, and publishing multimedia content, in-
cluding visual and performing arts and design, journalism, and enter-
tainment services. 

(3) Careers in graphic design and illustration span all as-
pects of the advertising and visual communications industry. Within 
this context, in addition to developing technical knowledge and skills 
needed for success in the Arts, Audio/Video Technology, and Commu-
nications Career Cluster, students will be expected to develop a tech-
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nical understanding of the industry with a focus on skill proficiency. 
Instruction may be delivered through lab-based classroom experiences 
or career preparation opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
graphic design or illustration; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, self-worth, 
positive attitude, integrity, and commitment with increased fluency; 

(D) demonstrate use of personal information manage-
ment, email, Internet, writing and publishing, and presentation appli-
cations for graphic design and illustration projects with increased flu-
ency; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation; 

(C) apply active listening skills to obtain and clarify in-
formation; and 

(D) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to demonstrate un-
derstanding of and consistently follow workplace safety rules and reg-
ulations. 

(5) The student understands the professional, ethical, and 
legal responsibilities in graphic design and illustration. The student is 
expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) practice safe, responsible, and legal behavior while 
using technology tools and resources; 

(C) practice ethical conduct when interacting with oth-
ers such as maintaining client confidentiality and privacy of sensitive 
content and providing proper credit for ideas; 

(D) apply copyright laws in relation to fair use and ac-
quisition and use of digital information using established methods to 
cite sources; 

(E) practice respect for intellectual property when ma-
nipulating, morphing, and editing graphics, video, text, and sound; 

(F) demonstrate proper etiquette and knowledge of ac-
ceptable use policies when using networks, especially resources on the 
Internet and intranet; and 

(G) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a graphic design and illus-
tration experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised graphic design and illustration experience; 

(B) interpret, evaluate, and justify design decisions; 

(C) identify and apply art elements and principles to de-
signs and illustrations with increased fluency; 

(D) employ a creative design process to create profes-
sional-quality, two- or three-dimensional projects; 

(E) demonstrate growth of technical skill competen-
cies; 

(F) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(G) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500570 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER F. BUSINESS, MARKETING, 
AND FINANCE 
19 TAC §§127.241 - 127.260, 127.264 - 127.266, 127.268, 
127.294 - 127.300 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
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should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.241. Principles of Business, Marketing, and Finance (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-11. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) In Principles of Business, Marketing, and Finance, stu-
dents gain knowledge and skills in economies and private enterprise 
systems, the impact of global business, the marketing of goods and 
services, advertising, and product pricing. Students analyze the sales 
process and financial management principles. This course allows stu-
dents to reinforce, apply, and transfer academic knowledge and skills 
to a variety of interesting and relevant activities, problems, and settings 
in business, marketing, and finance. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student describes the characteristics of business. 
The student is expected to: 

(A) explain the principles of supply and demand; 

(B) differentiate between goods and services; 

(C) identify the types of business; 

(D) compare the different forms of ownership; 

(E) examine the organizational structure and functions 
of business; 

(F) interpret the nature of balance sheets and income 
statements; and 

(G) identify business cycles. 

(3) The student defines ethics in business. The student is 
expected to: 

(A) distinguish between ethical and unethical business 
practices; and 

(B) contrast ethical, moral, and legal choices that relate 
to the decision-making process in business situations. 

(4) The student differentiates between the types of eco-
nomic systems with emphasis on the private enterprise system and the 
U.S. economy. The student is expected to: 

(A) compare and contrast the types of economic sys-
tems, including traditional, centrally planned, market, and mixed 
economies; 

(B) summarize the characteristics of the private enter-
prise system; and 

(C) identify factors affecting business profits, revenues, 
and expenses. 

(5) The student relates to the impact of international busi-
ness on the U.S. economy. The student is expected to: 

(A) explain the role of business in a global society; 

(B) compare domestic and world trade; and 

(C) explain the impact of imports and exports on the 
U.S. economy. 

(6) The student identifies the role and impact of govern-
ment, the legal system, and organized labor in business. The student is 
expected to: 

(A) differentiate among the roles of government in 
business; 

(B) describe types of activities performed by govern-
ments in business; 

(C) ascertain the role of the legal system in business; 
and 

(D) explain the role of organized labor in society. 

(7) The student classifies types of businesses that market 
goods and services. The student is expected to: 

(A) explain the importance of different marketing 
strategies for goods versus services; 

(B) define business and industry terms such as produc-
ers, raw-goods producers, manufacturers, builders, trade industries, re-
tailers, wholesalers, and service businesses; 

(C) identify types of retailers; 
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(D) explain the role of retailers in a private enterprise 
system; 

(E) identify examples of wholesalers; and 

(F) describe the role of wholesalers in a private enter-
prise system. 

(8) The student analyzes cost and profit relationships in fi-
nance. The student is expected to: 

(A) explain the concept of productivity; 

(B) analyze the impact of specialization and division of 
labor on productivity; and 

(C) explain the concept of organized labor and business. 

(9) The student understands the fundamental principles of 
money. The student is expected to: 

(A) evaluate forms of financial exchange, including 
cash, credit, debit, and electronic funds transfer; 

(B) identify types of currency, including paper money, 
coins, banknotes, government bonds, and treasury notes; 

(C) list functions of money such as medium of ex-
change, unit of measure, and store of value; 

(D) summarize the purposes and importance of credit; 
and 

(E) explain legal responsibilities associated with finan-
cial exchanges. 

(10) The student demonstrates an understanding of per-
sonal financial management. The student is expected to: 

(A) explain the importance of providing accurate infor-
mation; 

(B) calculate gross and net pay; 

(C) simulate opening and maintaining various types of 
bank accounts; 

(D) reconcile bank statements; 

(E) compare the advantages and disadvantages of dif-
ferent types of banking services; 

(F) examine investment growth by developing a per-
sonal investment plan; and 

(G) prepare an individual income tax return. 

(11) The student explains the importance of marketing as 
well as the functions of marketing. The student is expected to: 

(A) define marketing; 

(B) understand how marketing is related to other func-
tions of business; 

(C) explain the marketing concept; and 

(D) describe marketing functions and its related activi-
ties. 

(12) The student understands the scope of market identifi-
cation. The student is expected to: 

(A) explain the concept of market and market identifi-
cation; 

(B) identify market segments; 

(C) explain the difference in market segmentation and 
mass marketing; 

(D) define and explain the importance of target markets; 
and 

(E) identify a target market for a product or service us-
ing market segmentation. 

(13) The student understands the importance of an effec-
tive marketing mix. The student is expected to: 

(A) explain the concept of marketing strategies; 

(B) define each component of the marketing mix; 

(C) identify examples of an effective marketing mix; 

(D) create an effective marketing mix for a product or 
service; and 

(E) explain the role of participation as a key element of 
marketing. 

(14) The student identifies career opportunities within the 
Business Management and Administration career cluster, the Finance 
career cluster, and the Marketing career cluster and formulates a career 
plan. The student is expected to: 

(A) analyze individual goals and interests; 

(B) determine individual talents, abilities, and skills; 
and 

(C) develop an individual career plan. 

§127.242. Touch System Data Entry (One-Half Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 9 and 10. Students shall be awarded one-half credit 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) In Touch System Data Entry, students apply technical 
skills to address business applications of emerging technologies. Stu-
dents enhance reading, writing, computing, communication, and rea-
soning skills and apply them to the business environment. Students 
will need to apply touch system data entry for production of business 
documents. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 
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(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student applies the proper keyboarding technique 
to input data when using the computer. The student is expected to: 

(A) demonstrate correct posture and position while con-
ducting data entry; 

(B) display proper care and operation of equipment 
used; 

(C) apply the correct touch-system techniques for oper-
ating alphabetic keys; 

(D) demonstrate the correct touch-system techniques 
for operating numeric and symbol keys; 

(E) use the correct touch-system techniques for operat-
ing the ten-key numeric pad; and 

(F) correctly use the command and function keys. 

(3) The student applies correct techniques for the touch-
system of operating the keyboard to develop speed and accuracy. The 
student is expected to: 

(A) demonstrate improvement in speed and accuracy; 

(B) develop the ability to proofread and edit writing for 
proper voice, tense, and syntax, assuring that it conforms to standard 
English, when appropriate; 

(C) use the backspace key to correct errors; 

(D) compose a variety of business documents under 
timed situations; and 

(E) apply speed and accuracy in production of docu-
ments. 

(4) The student formats and prints documents such as per-
sonal and business letters, short reports, outlines, and compositions. 
The student is expected to: 

(A) demonstrate the ability to work from printed, 
rough-draft, statistical, handwritten, and unarranged material; 

(B) demonstrate the ability to compose at the keyboard; 

(C) demonstrate the ability to proofread; 

(D) identify the parts of a personal and business letter; 

(E) format personal and business letters and envelopes; 

(F) format all pages of a report, including a title page, 
reference page, and bibliography; 

(G) format an outline; and 

(H) demonstrate mastery of basic grammar, including 
using punctuation marks, numbers and symbols, and capitalization cor-
rectly. 

(5) The student prepares business documents using effec-
tive communication. The student is expected to: 

(A) interpret and follow directions to produce docu-
ments; 

(B) demonstrate proficiency in business English, 
spelling, and proofreading; 

(C) identify and apply correct format for business cor-
respondence and documents; and 

(D) demonstrate concepts and processes to employ the 
appropriate steps in document production. 

(6) The student improves level of proficiency in producing 
complex business documents. The student is expected to: 

(A) refine work habits; and 

(B) improve techniques, speed, and accuracy in docu-
ment production. 

(7) The student solves problems using document process-
ing skills. The student is expected to: 

(A) identify criteria for selection and evaluation of 
word-processing software; 

(B) analyze proper placement, format, and priority of 
completion; 

(C) produce business correspondence such as letters, 
memos, emails, press releases, announcements, tables, reports, legal 
documents, and business forms; and 

(D) prepare and distribute personalized correspondence 
using electronic mail. 

(8) The student develops the technology and social skills 
necessary to work in an office environment. The student is expected 
to: 

(A) create and present a visual and oral report using text 
and graphics; 

(B) relate the social ramifications of computer applica-
tions to privacy, values, and ethics; 

(C) enhance overall office productivity by responsible 
use of computer systems; 

(D) develop human-relation skills for working in a team 
environment; and 

(E) participate in student leadership activities. 

§127.243. Business Law (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 11 and 12. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 
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(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) Business Law is designed for students to analyze vari-
ous aspects of the legal environment, including ethics, the judicial sys-
tem, contracts, personal property, sales, negotiable instruments, agency 
and employment, business organization, risk management, and real 
property. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and comply with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student defines ethics in business. The student is 
expected to: 

(A) distinguish between ethical and unethical business 
practices; and 

(B) contrast ethical, moral, and legal choices that relate 
to the decision-making process in business situations. 

(3) The student identifies the different types of law, courts, 
and regulations in the judicial system. The student is expected to: 

(A) identify the concepts of civil and criminal law; 

(B) explain the different types of courts and traditional 
court procedures; 

(C) differentiate between business torts and crimes; and 

(D) comprehend the rationale for governmental regula-
tions of business activities. 

(4) The student identifies the principles of contracts in busi-
ness. The student is expected to: 

(A) explain the classes of contracts; 

(B) cite methods of offer and acceptance; 

(C) explain the different capacities to contract; 

(D) examine the concepts of consideration; 

(E) describe defective agreements; 

(F) describe illegal agreements; and 

(G) research contemporary cases dealing with contract 
law using appropriate online technology. 

(5) The student explains personal property. The student is 
expected to: 

(A) contrast real property with personal property; 

(B) analyze the nature of personal property; 

(C) recognize the different types of bailments and obli-
gations and rights under each type; and 

(D) research cases dealing with personal property using 
appropriate online technology. 

(6) The student identifies the concept of sales in the context 
of business law. The student is expected to: 

(A) identify the nature of goods and services; 

(B) explain the formalities of sale; 

(C) characterize the transfer of title and risks in sales 
contracts; 

(D) identify and explain the types and categories of 
warranties, product liability, and consumer protection; and 

(E) research cases dealing with contract sales using ap-
propriate online technology. 

(7) The student researches negotiable instruments. The 
student is expected to: 

(A) explain the nature of negotiable instruments; 

(B) identify the essentials of negotiability; 

(C) explain promissory notes and drafts; 

(D) distinguish between negotiation and discharge; 

(E) assess the liabilities of the holders in due course; 

(F) identify the defenses in dealing with negotiable in-
struments; and 

(G) research cases dealing with negotiable instruments 
using appropriate online technology. 

(8) The student analyzes the concepts of agency and em-
ployment. The student is expected to: 

(A) summarize the nature and creation of an agency; 

(B) explain the operation and termination of an agency; 

(C) recognize the nature of employer and employee re-
lations; 

(D) explain employee rights; 

(E) identify the tenets of labor legislation; and 

(F) research cases dealing with employment law using 
appropriate online technology. 
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(9) The student identifies the different types of business or-
ganization. The student is expected to: 

(A) explain a sole proprietorship; 

(B) explain the creation and operation of a partnership; 

(C) discuss the nature and creation of a corporation; 

(D) depict the ownership of a corporation; and 

(E) describe the management and dissolution of a cor-
poration. 

(10) The student explains risk-management instruments. 
The student is expected to: 

(A) identify the principles of insurance; 

(B) review the types of insurance; 

(C) recognize security devices such as fidelity bonds 
and securities; 

(D) discuss the appropriateness and categories of bank-
ruptcy; and 

(E) research contemporary cases dealing with 
risk-bearing devices using appropriate online technology. 

(11) The student describes the legal contexts of real prop-
erty. The student is expected to: 

(A) explain the nature of real property; 

(B) establish the proper methods for the transfer of real 
property; 

(C) describe the different types of real estate mortgages; 

(D) review contemporary landlord-tenant law; 

(E) explain wills, inheritances, and trusts; and 

(F) research cases dealing with real estate law using ap-
propriate online technology. 

(12) The student knows how to use self-development 
techniques and interpersonal skills to accomplish legal tasks and solve 
cases. The student is expected to: 

(A) identify and practice effective interpersonal skills 
involving situations with coworkers, supervisors, and clients; 

(B) identify and practice effective team-building skills 
involving situations with coworkers, supervisors, and clients; and 

(C) participate in leadership and career development 
activities. 

§127.244. Business English (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is recommended for 
students in Grade 12. Prerequisite: English III Recommended Prereq-
uisite: Touch Systems Data Entry. This course satisfies the high school 
advanced English graduation requirement. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) In Business English, students enhance communication 
and research skills by applying them to the business environment, in 
addition to exchanging information and producing properly formatted 
business documents using emerging technology. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and comply with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student prepares for effective communication 
skills. The student is expected to: 

(A) organize ideas logically and sequentially; 

(B) locate and interpret written information; 

(C) distinguish communicated fact from opinion by 
identifying key words; 

(D) interpret visual materials such as charts, graphs, 
pictures, and maps and translate the information into textual form; 

(E) employ precise language to communicate ideas 
clearly and concisely; and 

(F) organize ideas in writing in a coherent, logical pro-
gression. 

(3) The student employs appropriate research techniques to 
produce effective business communication. The student is expected to: 

(A) incorporate information from printed copies and 
electronic resources and references; 

(B) locate and paraphrase secondary sources; 

(C) document secondary sources; 

(D) design, conduct, and analyze the results of a survey; 

(E) conduct interviews to obtain resource materials; and 
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(F) create a business project incorporating data im-
ported from various sources. 

(4) The student exchanges information via telecommunica-
tions such as email, images, social media, and other online information 
services with appropriate supervision. The student is expected to: 

(A) evaluate which telecommunications methods are 
most appropriate to a given situation; and 

(B) apply appropriate business ethics and correct eti-
quette when using telecommunications. 

(5) The student illustrates proficiency in interpersonal 
communication. The student is expected to: 

(A) develop professional vocabulary skills; 

(B) execute effective oral presentations; 

(C) deliver an effective business presentation such as 
sales, reports, and proposals; 

(D) apply effective communication techniques when 
using the telephone and different forms of technology; 

(E) demonstrate the ability to listen by writing sum-
maries of presentations and oral conversations; 

(F) display active listening through oral feedback; 

(G) follow oral and written directions; 

(H) demonstrate the ability to give oral instructions for 
completing a simple task; and 

(I) apply proper business interviewing techniques in 
various situations such as one-on-one, group, and committee inter-
views. 

(6) The student develops communication skills necessary 
to address a changing business environment. The student is expected 
to: 

(A) describe the communication process; 

(B) identify barriers to effective communication; 

(C) assess the ethical and legal implications of mes-
sages; 

(D) discern appropriate channels for transmitting mes-
sages; 

(E) interpret nonverbal communication in various ac-
tivities; 

(F) illustrate the impact of nonverbal communication 
on the total communication process; 

(G) identify ways to improve communication in orga-
nizations; and 

(H) discuss potential communication problems in mul-
ticultural business environments. 

(7) The student produces business documents using current 
and emerging technology. The student is expected to: 

(A) format business documents; 

(B) demonstrate basic writing skills through assigned 
tasks; 

(C) compose positive, negative, and persuasive mes-
sages; 

(D) compose business letters and memos using the ap-
propriate organizational strategies; 

(E) produce a business report containing text and graph-
ics; and 

(F) develop a business newsletter. 

(8) The student documents technical knowledge and skills. 
The student is expected to: 

(A) prepare a professional electronic portfolio that in-
cludes information such as: 

(i) attainment of technical skill competencies; 

(ii) recognitions, awards, and scholarships; 

(iii) extended learning experiences such as commu-
nity service and active participation in career and technical student or-
ganizations; 

(iv) sample letter of application; 

(v) resume; 

(vi) samples of work; and 

(vii) teacher recommendations; and 

(B) present the portfolio to interested stakeholders. 

(9) The student understands how to collect and use infor-
mation in procedural texts and documents. The student is expected to: 

(A) draw conclusions about how the patterns of organ-
ization and hierarchic structures support the understandability of text; 

(B) evaluate the structures of text such as format or 
headers for their clarity and organizational coherence; and 

(C) evaluate the structures of text for the effectiveness 
of their graphic representations. 

(10) The student uses comprehension skills to analyze how 
words, images, graphics, and sounds work together in various forms 
to impact meaning. The student applies the knowledge and skills in 
paragraphs (2)-(9) of this subsection with greater depth in increasingly 
more complex texts. The student is expected to: 

(A) evaluate how messages presented in media reflect 
social and cultural views in ways different from traditional texts; 

(B) evaluate the interactions of different techniques 
used in multi-layered media such as layout, pictures, typeface in print 
media, images, text, or sound in electronic journalism; 

(C) evaluate how one issue or event is represented 
across various media to understand the notions of bias, audience, and 
purpose; and 

(D) evaluate changes in formality and tone across vari-
ous media for different audiences and purposes. 

(11) The student uses elements of the writing process (plan-
ning, drafting, revising, editing, and publishing) to compose text. The 
student is expected to: 

(A) plan a first draft by selecting the correct genre for 
conveying the intended meaning to multiple audiences; determining 
appropriate topics through a range of strategies such as discussion, 
background reading, personal interests, or interviews; and developing 
a thesis or controlling idea; 
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(B) structure ideas in persuasive ways such as using 
outlines, note taking, graphic organizers, or lists to develop drafts in 
timed and open-ended situations; 

(C) revise drafts to clarify meaning, consistency of 
tone, and logical organization; 

(D) edit drafts for grammar, mechanics, and spelling; 
and 

(E) revise a final draft in response to feedback from 
peers and teacher and publish written work for appropriate audiences. 

(12) The student writes expository and procedural or work-
related texts to communicate ideas and information to specific audi-
ences for specific purposes. The student is expected to: 

(A) write an analytical essay of sufficient length that in-
cludes effective introductory, concluding, and supporting paragraphs 
that incorporate relevant perspectives and evidence; 

(B) write procedural and work-related documents such 
as resumes, proposals, college applications, or operation manuals that 
include a clearly stated purpose combined with a well-supported view-
point on the topic; appropriate formatting structures such as headings, 
graphics, or white space; and accurate technical information; and 

(C) produce a multimedia presentation such as a docu-
mentary, class newspaper, docudrama, infomercial, or visual or textual 
parody that includes graphics, images, and sound and appeals to a spe-
cific audience. 

(13) The student understands the function of and uses the 
conventions of academic language when speaking and writing. The 
student continues to apply the knowledge and skills in paragraphs (2)-
(12) with greater complexity. The student is expected to: 

(A) understand and use adjectival, noun, or adverbial 
clauses and phrases; and 

(B) use a variety of correctly structured sentences such 
as compound, complex, or compound-complex. 

(14) The student writes legibly and uses appropriate capi-
talization and punctuation conventions in compositions. The student is 
expected to correctly and consistently use conventions of punctuation 
and capitalization. 

(15) The student spells correctly. The student is expected 
to spell correctly, including using various resources to determine and 
check correct spellings. 

(16) The student organizes and presents ideas and informa-
tion according to the purpose of the research and the audience. The 
student is expected to: 

(A) synthesize research into an extended written or oral 
presentation; 

(B) provide an analysis that supports and develops per-
sonal opinions, as opposed to simply restating existing information; 

(C) use a variety of formats and rhetorical strategies to 
argue for the thesis; 

(D) develop an argument that incorporates the com-
plexities of and discrepancies in information from multiple sources 
and perspectives while anticipating and refuting counter-arguments; 

(E) document sources and format written materials us-
ing a style manual such as Modern Language Association; and 

(F) produce a document of sufficient length and com-
plexity to address the topic. 

(17) The student makes oral presentations. The student is 
expected to use proper conventions of language and presentation. 

(18) The student works productively with others in teams. 
The student is expected to offer ideas or judgments that are purposeful 
in moving the team toward goals, ask relevant and insightful questions, 
tolerate a range of positions and ambiguity in decision making, and 
evaluate the work of the group based on agreed-upon criteria. 

§127.245. Foundations of Business Communication and Technolo-
gies (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site: Touch Systems Data Entry. Recommended corequisite: Business 
Lab. Students shall be awarded one credit for successful completion of 
this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) In Foundations of Business Communication and 
Technologies, students implement personal and interpersonal skills 
to strengthen individual performance in the workplace and in society 
and make a successful transition to the workforce and postsecondary 
education. Students apply technical skills to address business appli-
cations of emerging technologies, create word-processing documents, 
develop a spreadsheet, formulate a database, and make an electronic 
presentation using appropriate software. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 
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(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student coordinates information management and 
business management to aid in business planning. The student is ex-
pected to: 

(A) explain the strategic role of information systems 
and information communication technology within an organization; 

(B) determine risks and rewards of developing a strate-
gic role for information systems and information communication tech-
nology; and 

(C) integrate information systems planning with busi-
ness planning. 

(3) The student enhances usability of systems operations to 
support business strategies and operations. The student is expected to: 

(A) identify the management information requirements 
and business needs of an organization; and 

(B) explain issues involved in designing and develop-
ing systems for different environments. 

(4) The student analyzes available software packages for 
use in business settings. The student is expected to: 

(A) determine equipment and supplies needed; 

(B) establish equipment and supplies maintenance sys-
tems; 

(C) schedule equipment maintenance; 

(D) use equipment and supplies maintenance proce-
dures; and 

(E) use critical-thinking skills to troubleshoot equip-
ment and software issues. 

(5) The student uses the computer's operating system to ex-
ecute work responsibilities. The student is expected to: 

(A) move files in the computer operating system; 

(B) create directories; and 

(C) save files in various formats such as plain text, PDF, 
rich text format, and older versions of word-processing software. 

(6) The student applies word-processing technology. The 
student is expected to: 

(A) identify customary styles of business documents; 

(B) improve touch-system skills using the keyboard and 
keypad to input data; 

(C) use hardware and software needed to produce doc-
uments to address different computer applications; 

(D) demonstrate writing techniques by generating ideas 
and gathering information relevant to the topic and purpose while main-
taining accurate records of outside sources; 

(E) produce business documents, including business 
letters, resumes, research papers, and newsletters; 

(F) edit a variety of written documents; 

(G) insert and edit objects such as tables, graphics, hy-
perlinks, headers, and footers into a document; 

(H) prepare and distribute personalized correspondence 
using mail merge; and 

(I) use online word-processing technologies to create, 
edit, and share documents. 

(7) The student identifies database software to create 
databases that facilitate business decision making. The student is 
expected to: 

(A) explain the principles of data analysis; 

(B) explain the nature of tools that can be used to access 
information in the database system; 

(C) choose appropriate software; 

(D) define fields and type of data; 

(E) create database structure; 

(F) define relationships of tables; 

(G) analyze company data requirements; and 

(H) design a database to meet business requirements. 

(8) The student applies data entry techniques to enter infor-
mation in databases. The student is expected to: 

(A) access information in the database system; 

(B) build data in a data warehouse; 

(C) enter and edit data into database tables and database 
forms for easy data entry; and 

(D) import and export databases. 

(9) The student uses commands to retrieve data and create 
reports from databases. The student is expected to: 

(A) retrieve data from tables and queries; 

(B) formulate queries; and 

(C) create and print reports. 

(10) The student applies data mining methods to acquire 
pertinent information for business decision making. The student is ex-
pected to: 

(A) discuss the nature of data mining; 

(B) describe data mining tools; 

(C) demonstrate basic data mining techniques; and 

(D) interpret data mining findings. 

(11) The student applies spreadsheet technology. The stu-
dent is expected to: 

(A) perform mathematical processes, including per-
centages and decimals, order of operations principle, estimation, and 
prediction of patterns of data; 

(B) formulate and produce solutions to a variety of busi-
ness problems such as budgets, payroll, inventory, invoices, balance 
sheets, profit-loss statements, and conversion of foreign currencies; 

(C) create charts, graphs, and infographics using 
spreadsheet data; and 

(D) use online spreadsheet technologies to create, edit, 
and share documents. 

(12) The student applies presentation management tech-
nology. The student is expected to: 
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(A) identify the guidelines for using graphics, fonts, 
and special effects in presentations; 

(B) analyze the effectiveness of multimedia presenta-
tions; 

(C) determine the appropriate technology to create and 
deliver an effective presentation; 

(D) save documents in various formats such as tem-
plate, video, and PDF to share or transport electronically; 

(E) deliver an effective presentation; and 

(F) use online presentation management technologies 
to create, edit, transport, and share documents. 

(13) The student applies desktop publishing technology. 
The student is expected to: 

(A) identify technologies available for desktop publish-
ing; 

(B) identify customary standards and styles of desktop 
publishing; and 

(C) create desktop publications importing text and 
graphics. 

(14) The student uses a variety of software applications. 
The student is expected to integrate multiple learned software applica-
tions to efficiently accomplish workplace tasks. 

§127.246. Business Communication and Technologies (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Prerequisite: Founda-
tions of Business Communication and Technologies. Recommended 
Prerequisite: Touch System Data Entry. Recommended corequisite: 
Business Lab. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) In Business Communication and Technologies, stu-
dents implement personal and interpersonal skills to strengthen 
individual performance in the workplace and in society and make a 
successful transition to the workforce or postsecondary education. 
Students apply technical skills to address business applications of 
emerging technologies, create complex word-processing documents, 
develop sophisticated spreadsheets using charts and graphs, and make 
an electronic presentation using appropriate multimedia software. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those that contain the phrase "such 
as" are intended as possible illustrative samples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and comply with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student demonstrates project management pro-
cesses to conduct a business project using emerging technologies. The 
student is expected to: 

(A) initiate a project; 

(B) plan a project; 

(C) execute a project; 

(D) monitor and control a project; and 

(E) close a business project. 

(3) The student demonstrates the use of the concepts, 
strategies, and systems for obtaining and conveying ideas and infor-
mation to enhance communication in a diverse workplace. The student 
is expected to: 

(A) employ verbal and active listening skills when ob-
taining and conveying information; 

(B) record information needed to present a report on a 
given topic and use items such as tables of contents, indexes, tabs, foot-
notes, endnotes, captions, and/or building blocks; 

(C) write business correspondence using advanced 
word processing features such as templates and forms; mail merge, 
including letters, labels, and envelopes; and document protection and 
security that convey information effectively using correct grammar, 
spelling, punctuation, and capitalization; 

(D) use online word processing technologies to create, 
edit, and share documents; 

(E) communicate with relevant parties such as cowork-
ers and customers by interpreting verbal and nonverbal behaviors; 

(F) apply strategies for communicating about issues in 
dealing with a diverse workforce such as sexual harassment and cul-
tural differences; and 

(G) demonstrate the ability to communicate and resolve 
conflicts within a diverse workforce. 

(4) The student creates, evaluates, and uses information re-
sources to accomplish specific occupational tasks. The student is ex-
pected to: 
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(A) create and interpret items such as tables, charts, in-
fographics, and figures to accomplish specific occupational tasks; 

(B) use resources such as informational texts, Internet 
websites, and technical materials to review and apply information 
sources for occupational tasks; 

(C) evaluate the reliability of information from sources 
such as informational texts, Internet websites, and technical materials 
and resources; and 

(D) reference sources of information. 

(5) The student develops and delivers formal and informal 
presentations using appropriate media to engage and inform audiences. 
The student is expected to: 

(A) prepare oral presentations to provide information 
for specific purposes and audiences; 

(B) identify support materials that will enhance an oral 
presentation; 

(C) prepare support materials that will enhance an oral 
presentation; 

(D) deliver an oral presentation that sustains listeners' 
attention; 

(E) align presentation strategies to the intended audi-
ence; 

(F) implement multimedia strategies for presentations; 
and 

(G) use online presentation management technologies 
to create, edit, transport, and share documents. 

(6) The student demonstrates public relations skills to in-
crease internal and external customer satisfaction. The student is ex-
pected to communicate effectively when developing positive customer 
relationships. 

(7) The student designs solutions to mathematical business 
problems using advanced spreadsheet technologies. The student is ex-
pected to: 

(A) recognize and apply spreadsheet items such as 
lookup tables, what-if and built-in functions, macros, and advanced 
charts, graphs, and functions; and 

(B) create and interpret financial statements such as 
comparisons and projections, predictions and forecasts, trend analyses, 
and charts and graphs. 

(8) The student follows procedures of advanced data man-
agement. The student is expected to: 

(A) design a database to solve business problems; and 

(B) use advanced functions of database management 
such as updating queries, creating formulas, using built-in formulas, 
and creating custom format reports. 

(9) The student documents technical knowledge and skills. 
The student is expected to: 

(A) prepare a professional electronic portfolio that in-
cludes information such as: 

(i) attainment of technical skill competencies; 

(ii) licensures or certifications; 

(iii) recognitions, awards, and scholarships; 

(iv) extended learning experiences such as commu-
nity service and active participation in career and technical student or-
ganizations and professional organizations; 

(v) sample letter of application; 

(vi) abstract of key points of accomplishments; 

(vii) resume; 

(viii) samples of work; and 

(ix) evaluation from a teacher; and 

(B) present the portfolio to interested stakeholders. 

§127.247. Business Management (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 10-12. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) Business Management is designed to familiarize stu-
dents with the concepts related to business management as well as 
the functions of management, including planning, organizing, staffing, 
leading, and controlling. Students will also demonstrate interpersonal 
and project-management skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 
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(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student demonstrates an understanding of the man-
agement concept. The student is expected to: 

(A) define the term management; 

(B) explain management functions, including planning, 
organizing, staffing, leading, and controlling; 

(C) define the management pyramid; 

(D) define the role of management; 

(E) explain the history and evolution of management; 

(F) identify the external and internal environmental fac-
tors that influence management; 

(G) define ethical workplace behavior; 

(H) summarize how to make ethical decisions; 

(I) define social responsibility; 

(J) explain how socially responsible management poli-
cies are initiated and implemented; and 

(K) research contemporary cases dealing with ethics 
and social responsibility using appropriate online technology. 

(3) The student recognizes the importance of planning in 
an organization. The student is expected to: 

(A) define the term planning; 

(B) explain the necessity of proper planning; 

(C) define types of planning such as marketing, finan-
cial, and organizational; 

(D) identify steps of the management decision-making 
process, including: 

(i) identifying the problem or opportunity; 

(ii) gathering relevant information or data; 

(iii) determining alternative courses of action; 

(iv) evaluating each alternative; 

(v) computing an optimal decision; 

(vi) implementing the chosen course of action; and 

(vii) evaluating the decision feedback and determin-
ing if any changes are necessary; 

(E) determine competitive advantage; 

(F) establish organizational strategy; 

(G) determine innovative strategies; 

(H) identify the need for change; 

(I) define global management; and 

(J) explain how the organization will function in a 
global environment. 

(4) The student recognizes the importance of organiza-
tions. The student is expected to: 

(A) explain how to design an adaptive organization; 

(B) define the concepts, methods, and types of depart-
mentalization; 

(C) define the chain of command; 

(D) explain line authority; 

(E) define staff authority; 

(F) explain the advantages and disadvantages of differ-
ent types of organizations, including line, line and staff, and matrix; 

(G) define delegation in a management context; 

(H) compare and contrast centralized and decentralized 
organizations; 

(I) identify the concept of teams and teamwork; and 

(J) define span of control or span of management. 

(5) The student explains the role of staffing within an or-
ganization. The student is expected to: 

(A) describe ethics in human resource issues; 

(B) explain or define the major federal employment 
laws; 

(C) define adverse impact and employment discrimina-
tion; 

(D) identify sexual harassment in the workplace; 

(E) explain the methods of recruiting potential employ-
ees; 

(F) define the selection process for new employees; 

(G) explain the types of training needed for newly hired 
employees; 

(H) define professional development in terms of current 
employees; 

(I) explain employee compensation in a competitive en-
vironment; 

(J) define the potential need for downsizing; 

(K) rationalize the costs of employee turnover and what 
can be done to reduce turnover rate; 

(L) explain the need and benefits of a diverse work-
force; and 

(M) research contemporary cases addressing recruit-
ment, downsizing, and diversity using appropriate online resources. 

(6) The student demonstrates the qualities of leadership. 
The student is expected to: 

(A) define motivation; 

(B) distinguish between extrinsic and intrinsic rewards; 

(C) explain how to address real or perceived inequities 
in the workplace; 

(D) define the Expectancy Theory; 

(E) explain how rewards and goals affect motivation; 

(F) compare a leader to a manager; 

(G) explain the roles of a leader; 

(H) explain the traits of an effective leader; 

(I) define the different styles of leadership, including 
autocratic, democratic, and free rein; 

(J) explain when each style of leadership is appropriate; 
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(K) define the management communication process; 

(L) explain the concept of employee perception; 

(M) analyze the communication process; 

(N) compare and contrast formal and informal commu-
nication; and 

(O) explain how to improve communication within an 
organization. 

(7) The student understands the necessity of the control 
process. The student is expected to: 

(A) examine the control process; 

(B) illustrate the five primary control methods; 

(C) explain the importance of quality control; 

(D) define the strategic importance of management in-
formation; 

(E) develop the importance of gathering and sharing in-
formation; 

(F) explain the importance of managing for productiv-
ity and growth; 

(G) define the quality-related characteristics for prod-
ucts; 

(H) explain International Standards Organization (ISO) 
standards, including ISO 9000 and ISO 14000; 

(I) define the quality-related characteristics for ser-
vices; 

(J) explain the Baldridge National Quality Award; 

(K) explain the Deming Award; 

(L) research and critique recent winners of the 
Baldridge awards using appropriate online technology; 

(M) research and critique recent winners of the Deming 
award using appropriate online technology; 

(N) define Total Quality Management; 

(O) explain service operations; 

(P) develop a service quality standards instrument such 
as a customer satisfaction survey or SERVQUAL survey; 

(Q) analyze manufacturing operations; 

(R) define inventory in the management context; and 

(S) explain the fiscal importance of controlling inven-
tory. 

(8) The student knows self-development techniques and in-
terpersonal skills to accomplish management objectives. The student 
is expected to: 

(A) recognize personal biases and stereotypes; 

(B) identify and practice effective interpersonal skills 
involving situations with coworkers, supervisors, and subordinates; 

(C) identify and practice effective team-building skills 
involving situations with coworkers, supervisors, and subordinates; 

(D) participate in leadership activities; 

(E) participate in career development activities; 

(F) assess personal strengths and weaknesses; and 

(G) develop personal traits and behaviors to foster ca-
reer advancement. 

(9) The student demonstrates project-management skills to 
improve workflow and minimize costs. The student is expected to: 

(A) initiate a project, which includes identifying re-
sources needed for a project; 

(B) develop a project plan; 

(C) execute a project; 

(D) monitor and control a project; and 

(E) close a project. 

§127.248. Global Business (One-Half Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 10-12. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) Global Business is designed for students to analyze 
global trade theories, international monetary systems, trade policies, 
politics, and laws relating to global business as well as cultural issues, 
logistics, and international human resource management. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 
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(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student analyzes the theories of global trade and 
investments. The student is expected to: 

(A) define global business; 

(B) explain the advantages of specialization; 

(C) identify the concept of comparative advantage; and 

(D) distinguish between portfolio investment and direct 
investment. 

(3) The student analyzes the role of the international mon-
etary system in the economy. The student is expected to: 

(A) describe the role of the International Monetary 
Fund; 

(B) argue for and against floating exchange rates; 

(C) argue for and against fixed exchange rates; 

(D) explain the impact of the common European cur-
rency; 

(E) calculate foreign exchange rates; and 

(F) research cases dealing with global exchange using 
appropriate online technology. 

(4) The student identifies the importance of international 
financial markets. The student is expected to: 

(A) explain how a foreign exchange market functions; 

(B) identify the economic factors that influence ex-
change rates and explain how these factors work; and 

(C) differentiate between alternative strategies of 
global banking. 

(5) The student examines various levels of economic inte-
gration among foreign countries. The student is expected to: 

(A) identify the different levels of economic integra-
tion; 

(B) explain the various arguments surrounding eco-
nomic integration; and 

(C) describe the organization of the European commu-
nity. 

(6) The student identifies the importance of different trade 
and trade investment policies. The student is expected to: 

(A) understand the role of foreign aid in global trade 
and investment; 

(B) explain the goals of the General Agreement on Tar-
iffs and Trade and the North American Free Trade Agreement; 

(C) identify the major ways in which imports are being 
restricted and describe reasons for controlling exports; and 

(D) research cases and issues on global trade using ap-
propriate online technology. 

(7) The student analyzes the implications of politics and 
laws that control and regulate global business. The student is expected 
to: 

(A) describe the reasoning behind the regulation of 
global business behavior; 

(B) analyze the Foreign Corrupt Practices Act; and 

(C) discuss the role of international law in the conduct 
of global business. 

(8) The student researches the business elements of cultural 
challenges and diversity. The student is expected to: 

(A) explain the role of culture in global business; 

(B) identify various elements of culture; and 

(C) suggest ways for managers to understand and deal 
with cultural diversity. 

(9) The student demonstrates the process in implementing 
a global operation. The student is expected to: 

(A) describe the rise of global linkages in global busi-
ness; 

(B) describe the position of the United States in global 
trade; 

(C) list advantages and problem areas for U.S. firms 
wanting to enter global business; 

(D) research current cases on imports, exports, and bal-
ance of trade using appropriate online technology; 

(E) relate effects of copyrights and trademarks and in-
tellectual property rights on global business; 

(F) identify advertising media used in foreign markets 
such as newspaper, radio, television, Internet, and magazine; 

(G) define fair trade; and 

(H) describe benefits of fair trade domestically and in-
ternationally. 

(10) The student analyzes the cost effect when using global 
logistics for a mode of transportation. The student is expected to: 

(A) define global logistics; 

(B) distinguish between materials management and 
physical distribution; 

(C) list the factors that influence the selection of partic-
ular transportation modes; 

(D) describe the usefulness of free trade zones; 

(E) research free trade zones locally and statewide us-
ing appropriate online technology; and 

(F) relate the effects of geography, time zones, work 
days, resources, and natural harbors on global business. 

(11) The student identifies different strategies for exporting 
in the global market. The student is expected to: 

(A) discuss the procedure by which a foreign target 
market is selected; 

(B) determine the pricing strategy for export items; 

(C) identify various data-based analytical techniques 
available for estimating market potential; and 

(D) evaluate the reasons behind the need to standardize 
or to adapt the marketing mix. 

(12) The student identifies the functional changes in 
process with global human resource management. The student is 
expected to: 
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(A) explain the objectives of human resource manage-
ment in a global firm; 

(B) describe how the human resources function changes 
as a firm goes global; 

(C) identify sources of recruitment for staffing positions 
abroad; and 

(D) describe differences and similarities of training em-
ployees in different countries. 

(13) The student analyzes employability skills to obtain 
successful employment with a company. The student is expected to: 

(A) assess personal global marketability; 

(B) identify appropriate employment opportunities 
abroad; 

(C) evaluate global employment options such as 
salaries, benefits, and prerequisites; and 

(D) generate an orientation manual for people preparing 
to live and work in a foreign country. 

(14) The student knows how to use self-development tech-
niques and interpersonal skills to accomplish human resources objec-
tives. The student is expected to: 

(A) identify and practice effective interpersonal and 
team-building skills involving situations with coworkers, supervisors, 
and subordinates; and 

(B) participate in leadership and career development 
activities. 

§127.249. Virtual Business (One-Half Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Touch System Data Entry. Students shall be awarded one-half 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) Virtual Business is designed for students to start a vir-
tual business by creating a web presence, conducting online and off-
line marketing, examining contracts appropriate for an online busi-
ness, and demonstrating project-management skills. Students will also 
demonstrate bookkeeping skills for a virtual business, maintain busi-
ness records, and understand legal issues associated with a virtual busi-
ness. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student analyzes an overview of starting and grow-
ing a virtual business office. The student is expected to: 

(A) identify the nature, history, and duties of a virtual 
business office; 

(B) list benefits afforded to virtual business clients; 

(C) assess personality characteristics to determine suit-
ability for being a self-employed virtual business office employee; 

(D) inventory skills, interests, strengths, and weak-
nesses to determine appropriate services to offer; 

(E) prepare a business plan, including the following 
sections: executive summary, mission statement, long- and short-term 
goals, marketing plan, financial plan, and organizational plan; and 

(F) examine global business considerations. 

(3) The student demonstrates online and off-line market-
ing, including establishing a web presence. The student is expected to: 

(A) create and design a website for a virtual business 
office; 

(B) describe details of setting up a virtual business of-
fice; 

(C) determine appropriate marketing of a virtual busi-
ness office; 

(D) describe steps to successfully market a virtual busi-
ness office; and 

(E) participate in leadership and career development ac-
tivities. 

(4) The student develops contracts appropriate for virtual 
business office services provided. The student is expected to: 

(A) research details of setting up a virtual business of-
fice; 

(B) determine particulars of communicating with 
clients locally and remotely; and 

(C) set appropriate fees for virtual business office ser-
vices provided. 
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(5) The student establishes pricing, billing, and collections 
procedures. The student is expected to: 

(A) research pricing and billing practices of a virtual 
business office; 

(B) research appropriate recordkeeping and tax issues; 

(C) apply fundamental bookkeeping skills for a virtual 
business office; 

(D) define appropriate bookkeeping terminology such 
as accounts payable, accounts receivable, income, expense, asset, lia-
bility, profit, balance sheet, and income statement; and 

(E) prepare appropriate bookkeeping statements, in-
cluding basic balance sheet and income statement. 

(6) The student describes legal and tax issues related to run-
ning a virtual business office. The student is expected to: 

(A) determine local licensing requirements required for 
a virtual business office; 

(B) set up a virtual business office; 

(C) research support resources for a virtual business; 
and 

(D) describe the advantages and disadvantages of the 
various forms of legal construction of a virtual business office. 

(7) The student maintains business records to facilitate 
management. The student is expected to: 

(A) describe the nature of business records needs for a 
virtual business office; and 

(B) maintain customer records. 

(8) The student acquires information to analyze business 
decision making. The student is expected to: 

(A) monitor internal records for business information; 
and 

(B) conduct an environment scan to obtain business in-
formation and interpret statistical findings. 

(9) The student demonstrates project-management skills to 
improve workflow and minimize costs. The student is expected to: 

(A) initiate a project, which includes identifying re-
sources needed for a project; 

(B) develop a project plan; 

(C) execute a project; 

(D) monitor and control a project, including coordinat-
ing work with that of team members; and 

(E) close a project. 

§127.250. Human Resources Management (One-Half Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) Human Resources Management is designed to famil-
iarize students with the concepts related to human resource manage-
ment, including legal requirements, recruitment and employee selec-
tion methods, and employee development and evaluation. Students 
will also become familiar with compensation and benefits programs as 
well as workplace safety, employee-management relations, and global 
impacts on human resources. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student demonstrates an understanding of the tra-
ditional human resources functions. The student is expected to: 

(A) define the term human resources; 

(B) classify the basic human resources functions such 
as recruiting, selecting, training, developing, and compensating; 

(C) explain contemporary issues facing human re-
sources managers such as globalization, diversity, new technologies, 
knowledge workers, and changing trends in the workplace; 

(D) explain strategies used by contemporary human re-
sources management such as proactive, reactive, downsizing, outsourc-
ing, offshoring, and employee leasing to deal with change; 

(E) illustrate how the changing demographic trends in 
the workplace impact diversity in human resources management; 

(F) categorize the basic responsibilities of a human re-
sources manager, including advice and counsel, service, policy formu-
lation and implementation, and employee advocacy; 
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(G) explain the basic competencies required of an ef-
fective human resources manager, including business mastery, human 
resources mastery, and personal credibility; and 

(H) define the need and proper steps for strategic plan-
ning in human resources such as mission, vision, and values; environ-
mental analysis; internal analysis; strategy formulation; strategy im-
plementation; and evaluation and assessment. 

(3) The student understands and explains how to meet hu-
man resources requirements. The student is expected to: 

(A) analyze the major Equal Employment Opportunity 
laws; 

(B) discuss federal laws and executive orders that influ-
ence human resources management; 

(C) explain the importance of establishing and imple-
menting strong policies and procedures for dealing with sexual harass-
ment; 

(D) examine the contemporary social and political is-
sues facing human resources such as sexual orientation, immigration 
reform and control, and Uniform Guidelines on Employee Selection 
Procedures; 

(E) explain the proper procedures to comply with Equal 
Employment Opportunity Commission rules and regulations; 

(F) analyze the contemporary concepts of job analysis, 
employee involvement, and flexible work schedules; 

(G) create a job description; and 

(H) research current cases dealing with equal employ-
ment using appropriate online technology. 

(4) The student demonstrates the proper methods and 
sources of recruitment. The student is expected to: 

(A) evaluate the proper methods of recruiting exter-
nally; 

(B) explain the proper methods of recruiting internally; 

(C) hypothesize how to develop a diverse pool of talent 
for employment consideration; and 

(D) explain the application of Equal Employment Op-
portunity Commission guidelines to the recruitment process. 

(5) The student demonstrates the proper methods of em-
ployee selection. The student is expected to: 

(A) explain how to match an applicant to a job using job 
analysis and a job description; 

(B) explain the different types of commonly used pre-
employment tests such as polygraph tests, honesty and integrity testing, 
graphology, physical examination, and drug testing; 

(C) clarify the relevant factors that should be consid-
ered in conducting a criminal background check; and 

(D) demonstrate the proper methods of conducting pre-
employment interviews. 

(6) The student describes the need for training. The student 
is expected to: 

(A) analyze the information necessary prior to the im-
plementation of any job-related training, including task analysis and 
person analysis; 

(B) design a training program; 

(C) explain how to implement a training program; 

(D) evaluate a training program; 

(E) illustrate the necessity for new employee orienta-
tion and the topics that should be covered; 

(F) explain the concept of on-the-job training and other 
forms of skills training; and 

(G) understand the need for training newly hired em-
ployees in proper Equal Employment Opportunity Commission rules 
and procedures, including training on sexual harassment. 

(7) The student describes the need to develop and evaluate 
employees. The student is expected to: 

(A) explain why employees often need additional train-
ing such as learning new skills and technologies and complying with 
new laws and regulations; 

(B) construct an employee appraisal program that com-
plies with all applicable laws; and 

(C) explain who should evaluate employees, including 
supervisors and managers, peers, customers or clients, and subordi-
nates. 

(8) The student describes how to implement a compensa-
tion program. The student is expected to: 

(A) interpret the basis of compensation and how it 
meets with organizational objectives; 

(B) explain the factors that influence the pay and bene-
fits system; 

(C) summarize pay for performance, commission, and 
piece-rate systems; 

(D) explain how to perform a wage and salary survey; 

(E) interpret competence-based pay; 

(F) understand the major federal regulations that 
influence employee compensation, including Davis-Bacon Act, 
Walsh-Healy Act, and Fair Labor Standards Act; 

(G) identify some of the contemporary issues regarding 
compensation, including equal pay, wage-rate compression, compara-
ble worth, low salary budgets, and employee stock ownership plans; 

(H) explain pay for performance incentives such as 
bonuses, merit pay, profit sharing, recognition, and stock options; 

(I) explain the ethical and public relations issues regard-
ing executive compensation; and 

(J) research contemporary cases dealing with executive 
compensation using appropriate online technology. 

(9) The student masters the intricacies of creating and im-
plementing a benefits plan. The student is expected to: 

(A) explain the federally mandated benefits, including 
Federal Insurance Contributions Act Tax, Federal Unemployment Tax 
Act, workers' compensation, Consolidated Omnibus Budget Reconcil-
iation Act, Family and Medical Leave Act, and Older Workers Benefit 
Protection Act; 

(B) summarize the major discretionary benefits such 
as healthcare, payment for time not worked, holidays, vacation, sick 
leave, personal days off, supplemental unemployment benefits, life 
insurance, long-term care insurance, retirement, pension plans, and 
thrift plans; and 
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(C) explain the ancillary services sometimes offered to 
employees such as employee assistance plans, personal counseling, 
child and elder care, credit unions, cafeterias, employee discounts, le-
gal services, and recreation and health clubs. 

(10) The student discusses the importance of workplace 
safety and health rules and regulations. The student is expected to: 

(A) interpret the Occupational Safety and Health Act; 

(B) explain the right-to-know laws; 

(C) construct a program promoting safety awareness; 

(D) explain the necessity of enforcing workplace safety 
rules; 

(E) explain the processes for recording and investigat-
ing workplace accidents; 

(F) demonstrate what can be done to prevent or address 
workplace violence; 

(G) explain what can be done to address employee 
stresses in the workplace; and 

(H) research contemporary cases addressing workplace 
violence using appropriate online technology. 

(11) The student discusses employee-management rela-
tions. The student is expected to: 

(A) explain employee rights versus employer responsi-
bilities; 

(B) describe how to implement disciplinary policies 
and procedures; 

(C) identify the proper methods of discharging employ-
ees; 

(D) define the concept of Alternative Dispute Resolu-
tion; 

(E) summarize the major federal labor relations laws, 
including Railway Labor Act, Norris-LaGuardia Act, Wagner Act, and 
Landrum-Griffin Act; 

(F) describe the reasons why employees unionize; 

(G) explain what employers can and cannot do during 
the unionization process; 

(H) explain the structure and functions of a union; 

(I) discuss the major union organizations such as AFL-
CIO, national unions, local unions, and international unions; 

(J) summarize the collective bargaining process and the 
issues typically negotiated such as wages, hours, and working condi-
tions; 

(K) explain a typical grievance procedure; 

(L) define grievance arbitration; 

(M) explain the contemporary challenges facing labor 
organizations and unions, including foreign competition, technological 
change, decline in union membership, and employers' focus on main-
taining good working conditions to maintain non-union status; and 

(N) research contemporary cases on labor relations us-
ing appropriate online technology. 

(12) The student analyzes the future global considerations 
impacting human resources. The student is expected to: 

(A) explain international human resource issues; 

(B) identify the issues associated with recruiting and se-
lecting employees internationally; 

(C) discuss how to deal with compensation issues in a 
host country environment; 

(D) identify the problems and solutions for addressing 
international employee evaluations and appraisals; and 

(E) explain the international organized labor environ-
ment. 

(13) The student knows self-development techniques and 
interpersonal skills to accomplish human resources objectives. The 
student is expected to: 

(A) identify and practice effective interpersonal and 
team-building skills involving situations with coworkers, supervisors, 
and subordinates; and 

(B) participate in leadership and career development 
activities. 

§127.251. Financial Mathematics (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Prerequisite: Algebra 
I. This course satisfies a high school mathematics graduation require-
ment. Students shall be awarded one credit for successful completion 
of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) Financial Mathematics is a course about personal 
money management. Students will apply critical-thinking skills to 
analyze personal financial decisions based on current and projected 
economic factors. 

(4) Financial Mathematics will integrate career and post-
secondary education planning into financial decision making. 

(5) The mathematical process standards describe ways in 
which students are expected to engage in the content. The placement of 
the process standards at the beginning of the knowledge and skills listed 
for each grade and course is intentional. The process standards weave 
the other knowledge and skills together so that students may be success-
ful problem solvers and use mathematics efficiently and effectively in 
daily life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
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symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(6) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(7) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate an understanding of appropriate com-
munication with customers, employers, and coworkers through verbal, 
nonverbal, or digital means; 

(B) demonstrate an understanding of the use of business 
etiquette; 

(C) demonstrate an understanding of appropriate cus-
tomer service such as building customer relationships and resolving 
customer complaints; and 

(D) demonstrate an understanding of ethical and legal 
issues in business. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) The student applies mathematical process standards to 
demonstrate an understanding of employment earnings. The student is 
expected to: 

(A) identify sources of income, including wages and 
salaries, interest, rent, dividends, and capital gains; 

(B) compare common employee benefits such as health 
insurance, sick leave, and retirement plans; 

(C) differentiate among and calculate gross, net, and 
taxable income; 

(D) analyze and interpret payroll deductions, including 
federal taxes, state taxes, and city taxes, using current tax rates; 

(E) examine and evaluate the reasons for federal 
income taxation, Social Security taxation, and Medicare taxation, 
including earnings limitations as applicable; 

(F) calculate net pay; 

(G) compare and contrast between independent con-
tractor earnings and employee earnings, including tax requirements, 
tax forms (W-2, W-4, 1099, and Form 941), and benefit requirements; 

(H) calculate the various earnings as affected by the 
laws related to minimum wage, overtime, income from tips, exempt 
and non-exempt status, and contract and employee status; 

(I) calculate the impact of paying with after-tax dollars 
versus pre-tax dollars for items such as medicine, services, and invest-
ments; 

(J) analyze and interpret total compensation, including 
payroll, Federal Insurance Contribution Act (FICA) tax, employer cost 
of benefits, employers' matching costs for FICA and Medicare, and 
employer match in savings plans, to explain how compensation is more 
than what is reflected in a paycheck; 

(K) compare total compensation as a self-employed or 
independent contractor with total compensation as an employee; and 

(L) analyze how economic and other conditions can af-
fect income and career opportunities and the need for lifelong training 
and education. 

(4) The student applies mathematical process standards to 
demonstrate an understanding of the various federal taxes. The student 
is expected to: 

(A) calculate federal income taxes owed or refunded, 
including the completion of a 1040EZ and 1040, using current rates; 

(B) calculate capital gains tax using current rates; 

(C) calculate self-employment or independent contrac-
tor taxes using current rates; 

(D) define and locate sources for current rates for estate 
and inheritance taxes; 

(E) analyze gift and estate taxes using current rates; 

(F) calculate tax on interest income and use regression 
methods available through technology to analyze data and interpret the 
results by tax bracket; 

(G) calculate personal exemptions; 

(H) calculate itemized deductions and compare to stan-
dard deductions; 

(I) calculate deductible charitable contributions; 

(J) understand filing status as it applies to X, Y, and Z 
tax schedules; 

(K) compare marginal tax rates to effective income tax 
rates and the misuse of these terms in advertising; 
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(L) describe the relationships among education tax 
credit, student loan interest, dependency and filing status, and income 
tax liability; and 

(M) research and locate options for tax return prepara-
tion such as software programs and tax preparation providers. 

(5) The student applies mathematical process standards to 
demonstrate an understanding of the various financial institutions and 
accounts. The student is expected to: 

(A) demonstrate an understanding of various forms of 
financial exchange, including cash, checks, credit cards, debit cards, 
and electronic funds transfers; 

(B) identify and explain the advantages and disadvan-
tages of interest-bearing accounts such as savings accounts, checking 
accounts, certificates of deposits, and money market accounts; 

(C) calculate the time value of money, with or with-
out technology, using exponential and rational functions that include 
graphs, tables, and algebraic methods related to simple and compound 
interest; 

(D) analyze various representations of exponential 
functions with respect to compound interest situations and use the 
rule of 72 to determine the number of years it will take for savings to 
double in value; 

(E) analyze a bank statement for accuracy; 

(F) compare financial services offered in the commu-
nity; and 

(G) identify the sources of funds such as savings, earn-
ings, or debt to be used to purchase consumable and nonconsumable 
goods. 

(6) The student applies mathematical process standards to 
demonstrate an understanding of the various types of credit. The stu-
dent is expected to: 

(A) determine the advantages and disadvantages of 
credit cards such as cashback rewards, balance transfer, foreign 
currency, interest rates charged, late payment fees, credit score, and 
bonus incentives; 

(B) calculate the cost of using credit cards, including 
various financial fees; 

(C) analyze and compare graphically, with or without 
technology, the differences in the cost of borrowing such as using a 
bank loan, a credit union loan, a student loan, and an easy-access loan 
such as a pay-day loan and an auto title loan; 

(D) analyze the risks for each type of loan; 

(E) evaluate the process for a bank loan or a credit union 
loan; 

(F) collect and organize data, make and interpret scat-
terplots, interpret the results, and make critical judgments about loan 
balances when equal monthly payments are made; 

(G) analyze credit scores and explain the meanings of 
the scores; 

(H) explain ways a negative credit report can affect a 
consumer's financial options; and 

(I) analyze a personal credit report. 

(7) The student applies mathematical process standards to 
emonstrate an understanding of the cost of housing by comparing 
ome purchases and renting. The student is expected to: 

(A) analyze data of mortgage payments with various 
dditional principal payments involving exponential functions using 
ables, graphs, or algebraic methods; 

(B) create an amortization table using technology to 
ollect and organize data to make decisions and critical judgments 
bout varying the down payment, period of loan, special principal 
ayment, and interest rate for a home loan; 

(C) compare options for saving for a down payment on 
 home; 

(D) determine costs associated with home ownership, 
ncluding property taxes; mortgage insurance; homeowner's insurance, 
ncluding property damage, liability, and flood and earthquake insur-
nces; and closing costs; 

(E) analyze and interpret mortgage tax deductions; 

(F) determine other costs associated with home owner-
hip, including cost of maintenance, repairs, utilities, and association 
ees; 

(G) determine the appropriate savings needed to main-
ain home payments in the event of a financial emergency; 

(H) demonstrate an understanding of the consequences 
o individuals in times of recession and falling home prices such as 
uring the mortgage crisis of 2007-2008 and identify how the financial 
nd personal impact could have been reduced; 

(I) compare the cost of homeownership versus renting, 
dentifying benefits and drawbacks to both homeownership and renting 
uch as the mortgage-related income tax deductions; 

(J) use the multiple listing service to identify and com-
are housing properties; 

(K) analyze and explain a typical apartment lease such 
s terms, deposit, occupancy, parking, and cancellation contract policy; 
nd 

(L) compare options for coverage for renter's insurance. 

(8) The student applies mathematical process standards to 
emonstrate an understanding of the difference between a vehicle pur-
hase and a vehicle lease and costs associated with each. The student 
s expected to: 

(A) create an amortization table using technology to 
ollect and organize data to make decisions and critical judgments 
bout varying the down payment, period of loan, special principal 
ayment, and interest rates for a vehicle loan; 

(B) determine the costs associated with owning and 
easing a vehicle, including insurance, maintenance, repairs, and fuel; 

(C) compare the total cost of buying and owning a ve-
icle to leasing a vehicle; 

(D) compare the total cost of purchase and maintenance 
f several possible vehicles; 

(E) identify and understand the costs and benefits of 
aintenance contracts and vehicle warranties; 

(F) calculate the funding needed to maintain vehicle 
ayments in the event of a financial emergency; and 
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(G) research various options for a driver's education 
course and the benefits of the course and the impact of a moving 
violation on insurance rates. 

(9) The student applies mathematical process standards to 
demonstrate an understanding of investment options. The student is 
expected to: 

(A) identify the factors involved in the various meth-
ods of buying and selling stocks and mutual funds, including load and 
no-load funds, by evaluating the stock dividend yield, price-earnings 
ratio, return on investment, earnings per share, and net asset value; 

(B) calculate the cost of buying and selling bonds and 
analyze the investment return from bond yield and bond interest pay-
ment; 

(C) compare differences among investments, including 
stocks, bonds, mutual funds, Exchange Traded Funds, and real estate; 
and 

(D) compare the risk and return for a diversified and 
non-diversified investment portfolio in a student-created portfolio. 

(10) The student applies mathematical process standards to 
demonstrate an understanding of various types of insurance, including 
life, health, disability, and income insurances, and special protection. 
The student is expected to: 

(A) analyze the costs and benefits of term and perma-
nent (whole) life insurance such as the cost of premiums, dividends, 
accumulation of cash value, tax treatment of death benefits, and pro-
tection from creditors of death benefits and cash values; 

(B) estimate the amount of life insurance needed using 
a needs approach or an earnings multiple approach; 

(C) estimate the cost of healthcare coverage, including 
the cost of health insurance premiums, co-payments, deductibles, and 
out-of-pocket expenses; 

(D) explain the need for disability income insurance 
and research the cost; 

(E) compare the benefits to the costs of special protec-
tion coverages such as cancer, pet, vacation, burial, international travel, 
and purchase protection; 

(F) demonstrate an understanding of the actuarial 
process used to set premiums; and 

(G) demonstrate an understanding of insurance com-
pany and agent selection and professional designations within the 
insurance profession. 

(11) The student applies mathematical process standards to 
demonstrate an understanding of retirement plans. The student is ex-
pected to: 

(A) compare tax advantage retirement plans, including 
Individual Retirement Accounts (IRAs), Roth IRAs, 401(k) plans, and 
403(b) plans, and determine an appropriate investment for retirement; 

(B) calculate and graph the exponential function show-
ing the benefits of starting early to invest with continuous contributions; 

(C) calculate tax treatment penalty for early with-
drawal; and 

(D) calculate, using technology, the amount that must 
be saved annually to achieve financial independence by a desired age. 

(12) The student applies mathematical process standards to 
demonstrate an understanding of a fixed pension, a variable pension, 

social security, and an annuity. The student is expected to identify an 
annuity and calculate and display graphically the future value of an 
annuity. 

(13) The student applies mathematical process standards to 
demonstrate an understanding of wills and trusts for the distribution of 
assets at death. The student is expected to identify how wills and trusts 
support the distribution of assets after death. 

(14) The student applies mathematical process standards to 
demonstrate an understanding of charitable giving. The student is ex-
pected to demonstrate an understanding of the value and benefits of 
charitable giving. 

(15) The student applies mathematical process standards to 
demonstrate an understanding of the budgeting process. The student is 
expected to: 

(A) create a comprehensive balanced personal budget, 
including fixed and variable expenses, college savings, emergency sav-
ings, and retirement savings; 

(B) identify free resources to assist with maintaining a 
budget; and 

(C) compare different standards of living in the United 
States, including poverty, minimum wage, living wage, and desired 
standards of living. 

(16) The student applies mathematical process standards to 
demonstrate an understanding of identity theft. The student is expected 
to: 

(A) define and explain types of identity theft; 

(B) create a plan for prevention of identity theft; and 

(C) identify suitable methods for reporting identity 
theft. 

(17) The student applies mathematical process standards to 
demonstrate an understanding for a postsecondary plan. The student is 
expected to: 

(A) understand educational, military, and current job 
opportunities; 

(B) research and align interests and skills with potential 
careers and postsecondary education to assure a life strategy that will 
produce employment the student enjoys with a desired standard of liv-
ing; 

(C) calculate the total funding required to complete a 
desired postsecondary education program; 

(D) identify different resources for acquiring funding 
for education after high school such as personal savings, employment, 
Free Application for Federal Student Aid (FAFSA), Texas Appli-
cation for Federal Student Aid, Expected Family Contribution, Pell 
Grants, work-study programs, student loans, Individual Development 
Accounts, scholarships such as the Preliminary SAT/National Merit 
Scholarship Qualifying Test (PSAT/NMSQT®), and internships to 
reduce the projected cost of education; 

(E) identify benefits and potential savings for students 
investing in themselves such as taking Advanced Placement and dual 
credit classes; 

(F) graph and compare compensation earnings of po-
tential careers and the cost of postsecondary education; and 

(G) calculate the Return on Investment from complet-
ing a desired postsecondary education program, taking into considera-
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tion anticipated earnings for a selected degree and the cost of attending 
a specific postsecondary program. 

§127.252. Money Matters (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site: Principles of Business, Marketing, and Finance. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) In Money Matters, students will investigate money 
management from a personal financial perceptive. Students will apply 
critical-thinking skills to analyze financial options based on current 
and projected economic factors. Students will gain knowledge and 
skills necessary to establish short-term and long-term financial goals. 
Students will examine various methods of achieving short-term and 
long-term financial goals through various methods such as investing, 
tax planning, asset allocating, risk management, retirement planning, 
and estate planning. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate an understanding of appropriate com-
munication with customers, employers, and coworkers through verbal, 
nonverbal, and digital means; 

(B) demonstrate an understanding of the use of business 
etiquette; 

(C) demonstrate an understanding of appropriate cus-
tomer service such as building customer relationships and resolving 
customer complaints; and 

(D) demonstrate an understanding of ethical and legal 
issues in business. 

(2) The student uses career planning concepts, tools, and 
strategies to explore, obtain, and develop a financial plan. The student 
is expected to: 

(A) discuss the nature and benefits of financial plan-
ning; and 

(B) discuss the role of ethics and personal responsibility 
in financial planning. 

(3) The student demonstrates an understanding of a post-
secondary plan. The student is expected to: 

(A) understand educational, military, and current job 
opportunities; and 

(B) create a postsecondary plan that includes topics 
such as application requirements; testing requirements; certification 
requirements; associated deadlines; associated costs, including liv-
ing expenses; job prospects and opportunities; beginning earnings; 
expected future earnings; and resumes and cover letters. 

(4) The student demonstrates an understanding of the fun-
damental principles of money. The student is expected to: 

(A) explain forms of financial exchange, including 
cash, credit cards, debit cards, and electronic funds transfer; 

(B) compare and contrast various types of currency, in-
cluding paper money, coins, banknotes, government bonds, and trea-
sury notes; 

(C) identify functions of money, including medium of 
exchange, unit of measure, and store of value; 

(D) describe sources of income, including wages and 
salaries, interest, rent, dividends, capital gains, and transfer payments; 

(E) explain the time value of money; and 

(F) discuss the purposes and importance of credit. 

(5) The student examines economic systems. The student 
is expected to: 

(A) explain sole proprietorships, partnerships, and cor-
porations; 

(B) identify factors affecting profit, revenue, and ex-
penses; and 

(C) understand the rights and responsibilities of con-
sumers within various economic systems. 

(6) The student examines personal financial activities and 
the role of government. The student is expected to: 

(A) analyze the importance and purpose of taxes; 

(B) analyze monetary policy and fiscal policy; 

(C) analyze the supply and demand for money; and 

(D) analyze the role of the Federal Reserve System. 

(7) The student discusses economic indicators impacting 
personal financial decision making. The student is expected to: 

(A) analyze the measure of consumer spending as an 
economic indicator; 

(B) analyze the impact of a nation's unemployment 
rates; 

(C) analyze the concept of Gross Domestic Product; 

(D) analyze the economic impact of inflation on per-
sonal financial decision making; 

(E) analyze unemployment and inflation tradeoffs; 

(F) analyze the economic impact of interest rate fluctu-
ations; and 

(G) analyze the impact of business cycles on personal 
financial decision making. 
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(8) The student analyzes the impact of international activi-
ties on personal financial decision making. The student is expected to: 

(A) examine international current events as related to 
personal financial decision making; 

(B) examine currency exchange rates; and 

(C) examine domestic and international labor issues as 
related to personal financial decision making. 

(9) The student examines how personal financial decisions 
are used to achieve financial goals. The student is expected to: 

(A) develop a budget based on personal financial goals; 

(B) explain the benefits of saving and investing; 

(C) examine tax liabilities, including as they relate to 
the completion of a W-4; 

(D) analyze a pay stub; 

(E) interpret and reconcile bank statements; 

(F) maintain financial records; 

(G) evaluate credit scores; 

(H) use identify theft protection measures; and 

(I) prepare personal income tax forms by completing a 
1040EZ with a W-2 form and using current tax tables. 

(10) The student understands the purposes of financial ser-
vice providers. The student is expected to: 

(A) describe types of financial service providers, 
including banks and credit unions; 

(B) evaluate financial service providers based on selec-
tion criteria such as location, interest rates, and benefits; 

(C) analyze financing needed for long-term personal 
assets, including home purchases and payments and auto purchases, 
leases, and payments; 

(D) explain loan evaluation criteria used by lending in-
stitutions; 

(E) summarize the components of a loan application 
package; 

(F) calculate a home loan payment schedule; 

(G) calculate an automobile loan payment schedule; 
and 

(H) understand the risks of using a payday loan and title 
loan. 

(11) The student identifies various investment strategies. 
The student is expected to: 

(A) evaluate different types of investments such as 
stocks, bonds, and property; 

(B) evaluate investment goals and objectives as they re-
late to risk tolerance; 

(C) investigate the opportunities and costs of postsec-
ondary education; 

(D) investigate long-term needs and financial goals, in-
cluding retirement; and 

(E) investigate the factors that affect the value of invest-
ments. 

(12) The student identifies methods to manage personal 
risk. The student is expected to: 

(A) understand the concept of insurance; 

(B) explore the reasons for obtaining personal insur-
ance, including health, disability, life, cancer, and long-term care in-
surance; 

(C) explore the reasons for obtaining property insur-
ance coverage, including homeowner's, personal liability, renter's, 
flood, earthquake, and auto insurance; and 

(D) understand the insurance claim settlement process. 

§127.253. Securities and Investments (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Business, Marketing, and Finance. Students shall 
be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) In Securities and Investments, students will understand 
the laws and regulations to manage business operations and transac-
tions in the securities industry. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate an understanding of appropriate com-
munication with customers, employers, and coworkers through verbal, 
nonverbal, and digital means; 

(B) demonstrate an understanding of the use of business 
etiquette; 

(C) demonstrate an understanding of appropriate cus-
tomer service such as building customer relationships and resolving 
customer complaints; and 

(D) demonstrate an understanding of ethical and legal 
issues in business. 

(2) The student describes laws and regulations in order to 
manage personal and business operations and transactions in the secu-
rities and investments industry. The student is expected to: 
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(A) explain regulation of the securities and investments 
industry, including the role of the Securities and Exchange Commis-
sion; 

(B) understand the legal and ethical considerations in 
buying and selling securities; and 

(C) understand the state regulation of the securities and 
investments industry. 

(3) The student describes investment analysis and selection 
processes. The student is expected to: 

(A) describe types of investment objectives; 

(B) consider the nature of investment risk; 

(C) analyze diversification strategies; 

(D) understand factors to consider when selecting in-
vestments; 

(E) analyze information that can be obtained from fi-
nancial statements and annual reports; 

(F) examine a mutual fund prospectus; 

(G) interpret analysis used in making investment deci-
sions; 

(H) discuss strategies for selecting investments; 

(I) identify performance measurements for venture cap-
ital; and 

(J) describe investment analysis and selection theory 
such as the Modern Portfolio Theory, the Capital Asset Pricing Model, 
and the Arbitrage Pricing Theory. 

(4) The student identifies investments. The student is ex-
pected to: 

(A) interpret financial ratios significant to investors, in-
cluding price earnings ratio; 

(B) calculate stock-related values such as the value of a 
constant growth stock, the expected value of future dividends, and the 
expected rate of return; 

(C) calculate bond-related values such as the price of 
a bond given its yield to maturity, the coupon interest payment for a 
bond, and the effects of interest rates on the price of a bond; 

(D) calculate bond present value and future value; and 

(E) select investments based on financial analysis such 
as financial ratios. 

(5) The student understands security and investment oper-
ations. The student is expected to: 

(A) examine security and investment operational activ-
ities; 

(B) discuss the operations of a securities and investment 
office; 

(C) examine the buy and sell functions of a brokerage 
firm; and 

(D) discuss and calculate commissions. 

(6) The student explores security and investment licensing 
and certification programs. The student is expected to: 

(A) explore educational requirements; 

(B) compare and contrast the Series 6 and Series 7 li-
censing exams required to sell securities and other financial products; 
and 

(C) explain professional designations in the securities 
and investments industry such as Certified Fund Specialist, Charted 
Financial Analyst, Board Certified in Asset Allocation, Board Certi-
fied in Securities, Certified Senior Consultant, and Certified Financial 
Planner. 

(7) The student understands investments and their relation-
ships to the economy. The student is expected to: 

(A) evaluate the environments in which security and in-
vestment services are offered, including securities sales agents, securi-
ties and investments firms, and securities markets; 

(B) evaluate causes of stock price fluctuations; 

(C) evaluate the relationship between bond prices and 
yields; 

(D) evaluate the role of investment banking in the pri-
mary marketplace; and 

(E) evaluate margin accounts, short sales, market tim-
ing, and international strategies. 

(8) The student demonstrates an understanding of securi-
ties and investments products. The student is expected to evaluate secu-
rities and investments products such as stocks, dividends, stock splits, 
options strategies, hedge funds, futures, bonds, mutual funds, venture 
capital, real estate, retirement investment plans, and education savings 
and the advantages and disadvantages from an issuer and investor per-
spective. 

(9) The student demonstrates an understanding of a post-
secondary plan. The student is expected to: 

(A) understand educational, military, and current job 
opportunities; and 

(B) create a postsecondary plan that includes topics 
such as application requirements; testing requirements; certification 
requirements; associated deadlines; associated costs, including liv-
ing expenses; job prospects and opportunities; beginning earnings; 
expected future earnings; and resumes and cover letters. 

§127.254. Insurance Operations (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Business, Marketing, and Finance. Students shall 
be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) In Insurance Operations, students will understand the 
laws and regulations in order to manage business operations and trans-
actions in the insurance industry. 

50 TexReg 1274 February 28, 2025 Texas Register 



(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate an understanding of appropriate com-
munication with customers, employers, and coworkers through verbal, 
nonverbal, or digital means; 

(B) demonstrate an understanding of the use of business 
etiquette; 

(C) demonstrate an understanding of appropriate cus-
tomer service such as building customer relationships and resolving 
customer complaints; and 

(D) demonstrate an understanding of ethical and legal 
issues. 

(2) The student has an understanding of the insurance in-
dustry. The student is expected to: 

(A) examine the insurance industry; 

(B) evaluate components of automobile insurance cov-
erage; 

(C) evaluate components of homeowner's insurance 
and renter's insurance, including a personal umbrella liability policy; 

(D) evaluate the purpose of flood insurance and earth-
quake insurance; 

(E) evaluate the purpose of commercial property insur-
ance; 

(F) evaluate the purpose of commercial liability insur-
ance; 

(G) evaluate the purpose of title insurance; 

(H) evaluate the purpose of health insurance, long-term 
care insurance, and cancer insurance; 

(I) compare and contrast Medicare and Medicaid; 

(J) investigate the purpose of unemployment insurance; 

(K) evaluate the purpose of workers' compensation in-
surance; 

(L) evaluate the purpose of disability insurance; 

(M) compare and contrast the purpose of life insurance, 
including term, whole, and group; 

(N) summarize the role of life insurance in investment 
and estate planning; 

(O) compare and contrast the methods that insurance 
companies use to generate income, including collection of premiums 
and investing activities; 

(P) evaluate the use of state risk pool programs; and 

(Q) summarize trends in the insurance industry such as 
hacker insurance, pet insurance, travel insurance, and identity theft in-
surance. 

(3) The student explores careers in insurance. The student 
is expected to: 

(A) explore education, licensing, and certification re-
quirements; and 

(B) understand the role and responsibilities of insurance 
professionals such as agents, underwriters, actuaries, claims personnel, 
and investigators. 

(4) The student examines regulations that ensure compli-
ance adherence to insurance industry regulations. The student is ex-
pected to: 

(A) evaluate the ethical and social responsibilities in the 
field of insurance; 

(B) summarize federal and state regulations governing 
the insurance industry; 

(C) assess the significance of the Consolidated Om-
nibus Budget Reconciliation Act (COBRA); 

(D) assess the Health Insurance Portability and Ac-
countability Act (HIPAA), including Title I and Title II; and 

(E) assess the Patient Protection and Affordable Care 
Act (PPACA). 

(5) The student explains legal concepts pertinent to the in-
surance industry. The student is expected to: 

(A) examine legal principles that pertain to insurance 
such as indemnity, insurable interest, subrogation, and utmost good 
faith; and 

(B) evaluate insurance contracts. 

(6) The student identifies the components used in the in-
surance industry for approval and denial decisions. The student is ex-
pected to: 

(A) explain the importance of actuarial science in the 
insurance industry; 

(B) examine the nature of credit-based insurance 
scores; and 

(C) examine the underwriting process. 

(7) The student has an understanding of insurance fraud. 
The student is expected to: 

(A) examine various types of insurance fraud; 

(B) investigate various methods for detecting insurance 
fraud; and 

(C) investigate and research a current event about insur-
ance fraud to create a grammatically correct, written report with cita-
tions for presentation. 

(8) The student demonstrates an understanding of the 
claims process. The student is expected to examine the claims process, 
including the role of the agent and the adjustor. 

(9) The student identifies different insurance providers and 
rates. The student is expected to: 

(A) compare and contrast insurance company ratings; 
and 
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(B) compare and contrast insurance premiums accord-
ing to gender, geographic area, and age. 

(10) The student demonstrates an understanding of identity 
theft. The student is expected to create a plan for prevention of identity 
theft and for the reporting of identify theft. 

(11) The student demonstrates an understanding of a post-
secondary plan. The student is expected to: 

(A) understand educational, military, and current job 
opportunities; and 

(B) create a postsecondary plan that includes topics 
such as application requirements; testing requirements; certification 
requirements; associated deadlines; associated costs, including liv-
ing expenses; job prospects and opportunities; beginning earnings; 
expected future earnings; and resumes and cover letters. 

§127.255. Banking and Financial Services (One-Half Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Business, Marketing, and Finance. Students shall 
be awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) Banking services are primarily concerned with accept-
ing deposits, lending funds, and extending credit. Banking services in-
clude cash management, short-term investments, mortgages and other 
loans, credit cards, and bill payment. Banking services are delivered 
via a number of different institutions, from commercial banks (the 
largest group) and other traditional means (savings and loans associ-
ations, credit unions, and local banks) to newer ventures through insur-
ance companies, brokerage houses, and the Internet. 

(4) In Banking and Financial Services, students will de-
velop knowledge and skills in the economic, financial, technological, 
international, social, and ethical aspects of banking to become com-
petent employees and entrepreneurs. Students will incorporate a broad 
base of knowledge that includes the operations, sales, and management 
of banking institutions to gain a complete understanding of how banks 
function within society. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate effective oral and written communica-
tion skills; 

(B) perform numerical and arithmetic applications; 

(C) demonstrate an understanding of integrity and 
strong work ethic; 

(D) demonstrate attention to detail in completed assign-
ments; and 

(E) demonstrate effective problem solving. 

(2) The student evaluates the role of banking in the modern 
economy. The student is expected to: 

(A) outline the evolution of money and banking in the 
U.S. economy; 

(B) explain the operation of the Federal Reserve Bank 
and its role in the economy; 

(C) outline and analyze the history and the impact of the 
use of the gold or silver standard in monetary policy; 

(D) compare and contrast the types of financial institu-
tions such as commercial banks, savings and loan associations, credit 
unions, investment banks, financial services companies, and mortgage 
companies; 

(E) discuss the role of the World Bank Group in inter-
national financial assistance; and 

(F) explain the nature of government agencies that pro-
vide financing to businesses such as the Export-Import Bank of the 
United States and the Small Business Administration. 

(3) The student acquires knowledge of banking processes 
and services. The student is expected to: 

(A) describe the nature of banking processes; 

(B) describe the types of banking services; 

(C) discuss retail bank products and services; 

(D) explain business bank products and services; 

(E) describe basic teller performance standards; 

(F) discuss the nature of loan products; and 

(G) discuss trust services available to customers. 

(4) The student describes the roles and responsibilities in 
banking services, including educational requirements. The student is 
expected to: 

(A) explain the role and responsibilities of administra-
tive careers in banking services; and 

(B) describe the role and responsibilities of executive 
and managerial careers in banking services. 

(5) The student determines client needs and wants and re-
sponds through planned, personalized communication to influence pur-
chase decisions and enhance future business opportunities in banking 
services. The student is expected to: 

(A) describe the importance of selling in the banking 
industry, including cross-selling and relationship selling; 

(B) explain the process of opening a new account; and 
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(C) describe loan terms for a client. 

(6) The student simulates the day-to-day activities within a 
banking organization in order to ensure secure operations. The student 
is expected to: 

(A) describe bank loss prevention measures such as 
procedures for the secure handling of cash and checks; detecting and 
reporting counterfeit currency; developing business continuity plans; 
and preventing crimes to which a bank could fall victim such as fraud, 
robbery, and phishing; 

(B) discuss the role of the Federal Reserve System in 
banking operations and cash-handling procedures; 

(C) simulate daily cash processing activities such as 
processing damaged and mutilated currency and coin, ordering and 
depositing currency, depositing checks, handling differences in cash 
received and deposited, and transporting cash; 

(D) analyze the underwriting of loan applications to de-
termine credit worthiness of customers, including credit analysis, and 
factors affecting loan pricing and structuring; and 

(E) discuss the nature of problem loan management. 

(7) The student describes laws and regulations used to 
manage business operations and transactions in the banking services 
industry. The student is expected to: 

(A) explain the elements of a compliance program; 

(B) discuss functional areas of a compliance audit; 

(C) analyze a compliance plan; 

(D) discuss federal regulations of lending and opera-
tions functions in banking services, including the ethical and social as-
pects of those regulations; 

(E) discuss e-compliance issues in banking services; 
and 

(F) discuss the responsibilities of regulatory agencies 
that oversee the banking industry. 

(8) The student investigates ways to create and maintain 
positive, ongoing relationships with banking customers in order to en-
hance the organization's image. The student is expected to: 

(A) explain ways to cultivate positive relationships with 
customers to enhance company image; 

(B) discuss the importance of meeting and exceeding 
customer expectations; and 

(C) describe the relationships that institutions providing 
banking services have with their communities. 

(9) The student maintains, monitors, controls, and plans the 
use of financial resources to enhance banking performance. The stu-
dent is expected to: 

(A) describe the manner in which banks generate profit 
and explain measures they take to ensure profitability; and 

(B) use financial formulas commonly used in banking 
to aid in the growth and stability of banking services, including key 
ratios and banking calculations such as interest and annual percentage 
rate, capital adequacy, asset quality, management administration, earn-
ings, liquidity, and sensitivity to market risk. 

§127.256. Accounting I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Business, Marketing, and Finance. Students shall 
be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) Accounting encompasses careers that record, classify, 
summarize, analyze, and communicate a business's financial informa-
tion/business transactions for use in management decision making. Ac-
counting includes such activities as bookkeeping, systems design, anal-
ysis, and interpretation of accounting information. 

(4) In Accounting I, students will investigate the field of 
accounting, including how it is impacted by industry standards as well 
as economic, financial, technological, international, social, legal, and 
ethical factors. Students will reflect on this knowledge as they engage 
in the process of recording, classifying, summarizing, analyzing, and 
communicating accounting information. Students will formulate and 
interpret financial information for use in management decision making. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate effective oral and written communica-
tion skills; 

(B) perform numerical and arithmetic applications; 

(C) demonstrate an understanding of integrity and 
strong work ethic; 

(D) demonstrate attention to detail in completed assign-
ments; and 

(E) demonstrate effective problem solving. 

(2) The student communicates an understanding of the ac-
counting industry. The student is expected to: 

(A) describe the purpose of accounting and financial re-
porting; 

(B) discuss its impact on industry; and 

(C) describe Generally Accepted Accounting Princi-
ples (GAAP). 
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(3) The student uses career planning concepts, tools, and 
strategies to explore accounting careers. The student is expected to: 

(A) discuss the significance of responsibility in ac-
counting such as ethical and social responsibility; 

(B) explore careers in accounting, including education 
requirements, roles, and responsibilities of certified public accountants, 
general ledger accountants, management accountants, auditors, gov-
ernment accountants, international accountants, forensic accountants, 
and senior management in accounting; and 

(C) identify accounting licensing and certification pro-
grams, including professional designations for accountants such as cer-
tified public accountant and certified management accountant. 

(4) The student uses equations, graphical representations, 
accounting tools, strategies, and automated systems in real-world sit-
uations to maintain, monitor, control, and plan the use of financial re-
sources. The student will complete an accounting cycle for a service 
business. The student is expected to: 

(A) illustrate the accounting cycle; 

(B) analyze the effects of transactions on the accounting 
equation and use T accounts to analyze transactions; 

(C) prepare a chart of accounts; 

(D) journalize transactions in a general journal; 

(E) post journal entries to general ledger accounts; 

(F) prepare work sheets; 

(G) prepare a trial balance; 

(H) journalize and post adjusting and closing entries; 

(I) prepare a post-closing trial balance; and 

(J) prepare financial statements, including income 
statements, balance sheets, statements of stockholders' equity, and 
changes in owners' equity. 

(5) The student analyzes cash controls. The student is ex-
pected to: 

(A) explain cash control procedures such as bank ac-
count access, dual control, timely account reconciliations, and security 
of check stock; 

(B) prove cash and reconcile bank statements; 

(C) journalize and post entries to establish and replenish 
petty cash; 

(D) journalize and post entries related to banking activ-
ities; and 

(E) explain the benefits of electronic funds transfer. 

(6) The student performs accounting functions for a mer-
chandising business. The student is expected to explain the nature of 
special journals and recording transactions in special journals. 

(7) The student performs accounts payable functions. The 
student is expected to: 

(A) maintain a vendor file; 

(B) analyze purchase transactions; 

(C) post to an accounts payable subsidiary ledger; 

(D) process invoices for payment; 

(E) prepare a schedule of accounts payable; and 

(F) analyze the impact of accounts payable on the bal-
ance sheet and cash flow statements. 

(8) The student performs accounts receivable functions. 
The student is expected to: 

(A) explain the nature of accounts receivable; 

(B) maintain a customer file for accounts receivable; 

(C) analyze sales transactions; 

(D) post to an accounts receivable subsidiary ledger; 

(E) process sales orders, returns, and allowances; 

(F) process customer payments; 

(G) process uncollectible accounts; 

(H) prepare a schedule of accounts receivable; 

(I) determine uncollectible accounts receivable; and 

(J) analyze the impact of accounts receivable on the bal-
ance sheet and cash flow statements. 

(9) The student investigates merchandise inventory to de-
termine the impact on a company's financial position. The student is 
expected to: 

(A) discuss the importance of merchandise inventory to 
a corporation, including the benefits of determining the most efficient 
inventory levels; 

(B) explain the difference between periodic and perpet-
ual methods of calculating inventory quantities, including the use of 
inventory records, stock records, and point-of-sale terminals; 

(C) calculate the cost of inventory, including the First 
In, First Out (FIFO) method, Last In, First Out (LIFO) method, 
weighted average method, and the Gross Profit method of estimating 
inventory; and 

(D) analyze the results of valuing inventory under the 
FIFO method, LIFO method, weighted average method, and the Gross 
Profit method of estimating inventory to determine the effect on Net 
Income and Gross Profit. 

(10) The student completes payroll procedures to calculate, 
record, and distribute payroll earnings and analyzes the impact of these 
expenses on a company's financial position. The student is expected to: 

(A) interpret time cards to calculate hours worked; 

(B) maintain employee earnings records and registers; 

(C) calculate employee earnings, including gross earn-
ings, withholdings, and net pay; 

(D) journalize salary expenses; 

(E) calculate employer payroll taxes; 

(F) journalize payroll tax expenses; 
(G) discuss payroll tax expense forms and reports; and 

(H) analyze the impact of salary expenses and payroll 
tax expense on total expenses and net income. 

(11) The student performs specialized accounting func-
tions for a corporation and completes an accounting cycle. The student 
is expected to: 

(A) analyze the articles of incorporation needed to start 
a corporation; 
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(B) journalize the issuance of stock; 

(C) compute dividends payable on stock; 

(D) complete a work sheet for a corporation, including 
calculating adjustments for depreciation, merchandise inventory, and 
federal taxes; 

(E) prepare financial statements for a corporation, in-
cluding a balance sheet, an income statement, a statement of stock-
holders' equity, and a statement of changes in retained earnings; 

(F) understand that internal accounting controls exist to 
ensure the proper recording of financial transactions; and 

(G) identify and perform tax accounting functions such 
as recordkeeping procedures and the nature of corporate tax account-
ing. 

(12) The student describes laws and regulations in order 
to manage business operations and transactions in accounting. The 
student is expected to: 

(A) describe regulation of accounting; 

(B) identify and analyze historical events that led to the 
regulation of accounting such as the fall of Enron; WorldCom; Tyco 
International, Ltd.; Adelphia Communications; and Arthur Andersen; 

(C) describe the impact of the Sarbanes-Oxley Act of 
2002 on internal controls and financial reporting; 

(D) describe the role of the Securities and Exchange 
Commission in regulating the accounting industry; 

(E) discuss state regulation of the accounting industry; 
and 

(F) identify and research a case study involving a his-
torically significant compliance or regulatory issue that led to the for-
mation of regulatory agencies or laws, including: 

(i) formulating questions to analyze the issue; 

(ii) gathering relevant sources; 

(iii) evaluating the validity and reliability of those 
sources; and 

(iv) determining which laws and regulations apply. 

(13) The student accesses, processes, maintains, evaluates, 
and disseminates financial information to assist business decision mak-
ing. The student is expected to: 

(A) use accounting technology, including discussing 
the use of data mining and integrating technology into accounting; 

(B) engage in an accounting simulation covering an ac-
counting cycle; and 

(C) create a clear and coherent oral presentation that an-
alyzes the results of an accounting simulation covering an accounting 
cycle and includes the use of correct grammar, spelling, punctuation, 
and citation of resource materials. 

§127.257. Accounting II (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Ac-
counting I. This course satisfies a high school mathematics graduation 

requirement. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) Accounting encompasses careers that record, classify, 
summarize, analyze, and communicate a business's financial informa-
tion/business transactions for use in management decision making. Ac-
counting includes such activities as bookkeeping, systems design, anal-
ysis, and interpretation of accounting information. 

(4) In Accounting II, students will continue the investiga-
tion of the field of accounting, including how it is impacted by indus-
try standards as well as economic, financial, technological, interna-
tional, social, legal, and ethical factors. Students will reflect on this 
knowledge as they engage in various managerial, financial, and oper-
ational accounting activities. Students will formulate, interpret, and 
communicate financial information for use in management decision 
making. Students will use equations, graphical representations, ac-
counting tools, spreadsheet software, and accounting systems in real-
world situations to maintain, monitor, control, and plan the use of fi-
nancial resources. 

(5) The mathematical process standards describe ways in 
which students are expected to engage in the content. The placement of 
the process standards at the beginning of the knowledge and skills listed 
for each grade and course is intentional. The process standards weave 
the other knowledge and skills together so that students may be success-
ful problem solvers and use mathematics efficiently and effectively in 
daily life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(6) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(7) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate effective oral and written communica-
tion skills; 

(B) perform numerical and arithmetic applications; 

(C) demonstrate an understanding of integrity and 
strong work ethic; 

(D) demonstrate attention to detail in completed assign-
ments; and 

(E) demonstrate effective problem solving. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) The student performs accounting functions specific to 
a corporation. The student is expected to: 

(A) analyze articles of incorporation; 

(B) communicate methods used to account for the is-
suance of stock; 

(C) compute the number of shares of common stock to 
be issued on the conversion of convertible preferred stock; 

(D) compute dividends payable on stock; 

(E) describe internal accounting controls that exist to 
ensure the proper recording of financial transactions; 

(F) produce financial statements, including work 
sheets, income statements, statements of stockholders' equity, balance 
sheets, cash flow statements, and statements of changes in retained 
earnings; 

(G) discuss the nature of consolidated financial state-
ments; 

(H) discuss the nature of corporate tax accounting; and 

(I) perform accounting functions specific to corporate 
tax accounting, including calculating corporate taxes and target profits 
and preparing corporate tax returns. 

(4) The student discusses and performs accounting func-
tions in a financial statement analysis. The student is expected to: 

(A) explain the nature of annual reports; 

(B) discuss the use of financial ratios in accounting and 
explain how this data impacts business decisions; 

(C) determine business liquidity, including current ra-
tio, quick ratio, and cash ratio; 

(D) calculate business profitability, including gross 
profit margin, operating profit margin, net profit margin, cash flow 
margin, return on assets, return on investment, and return on equity, 
and analyze the relationships between these ratios; 

(E) compute business efficiency ratios, including in-
ventory turnover ratio, accounts receivable turnover ratio, accounts 
payable turnover ratio, average payment period, and average collection 
period; 

(F) determine business operating ratio; 

(G) calculate business capital structure ratios, including 
debt-to-equity ratio and debt service coverage; 

(H) compare financial ratios to industry benchmarks 
and past performance to identify key areas that need to be evaluated 
and improved; and 

(I) formulate and present recommendations based on 
financial ratio comparisons using spreadsheet software, graphs, and 
charts that identify business strategies and solutions needed to improve 
financial performance. 

(5) The student describes and employs managerial ac-
counting concepts. The student is expected to: 

(A) explain the nature of managerial cost accounting, 
including costs and cost drivers; 

(B) conduct cost-volume-profit analysis, including the 
use of linear regression data to determine the relationship between pro-
duction and costs; 

(C) identify cost accounting systems such as job order 
costing, process costing, activity-based costing, and project costing; 

(D) calculate the cost of goods sold; 

(E) compute overhead rates; 

(F) apply overhead to jobs; 

(G) describe the nature of cost accounting decision 
making; 

(H) discuss the nature of cost accounting budgets; 

(I) explain and create a variance analysis; 

(J) discuss the nature of cost allocation; 

(K) compute variable costs and contribution margins 
for a product; 

(L) determine relevant costs in make-or-buy and ac-
cept-or-reject decisions; 

(M) evaluate make-or-buy and accept-or-reject deci-
sions to identify the best solutions for a business; 

(N) prepare written recommendations that identify 
make-or-buy and accept-or-reject solutions using empirical data to 
support and justify conclusions; 

(O) perform cost allocation functions; and 
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(P) prepare cost of production reports. 

(6) The student maintains, monitors, controls, and plans the 
use of financial resources to ensure business stability. The student is 
expected to: 

(A) describe fundamental financial concepts involved 
in the management of corporate finances, including the nature of de-
preciation and cash flows; 

(B) analyze the need for efficient capital markets in cor-
porate finance; 

(C) explore the capital budgeting process; 

(D) perform calculations necessary for capital budget 
decision making, including: 

(i) calculating the initial investment associated with 
a proposed capital expenditure; 

(ii) determining operating cash inflows; and 

(iii) determining terminal cash flow; 

(E) conduct cash-flow analysis to select an acceptable 
capital expenditure, including: 

(i) interpreting the nature of relevant cash flow-anal-
ysis; 

(ii) explaining the nature of the payback period; 

(iii) calculating the payback period; 

(iv) explaining the relationship between the internal 
rate of return and net present value; 

(v) calculating the net present value and future 
value; and 

(vi) calculating the internal rate of return; 

(F) explain the role of financial planning in corporate 
finance, including the financial planning process, short-term operating, 
and long-term strategic planning; 

(G) conduct cash planning, including: 

(i) explaining the use of cash budgets; 

(ii) coping with uncertainty in cash budgets; 

(iii) preparing a cash budget; and 

(iv) evaluating a cash budget; 

(H) conduct profit planning, including pro forma 
income statements and balance sheets; 

(I) define and describe the nature of short-term financial 
management; 

(J) explain the role of valuation in making appropriate 
financial decisions for a company, including: 

(i) discussing the role of project valuation in capital 
allocation decisions; 

(ii) comparing methods for valuing flexibility; and 

(iii) discussing the valuation implications in busi-
ness finance; 

(K) use capital market securities to secure financing for 
a company, including: 

(i) analyzing models and methods to determine the 
best financing option for a company; 

(ii) analyzing the nature of corporate bonds; 

(iii) analyzing and determining the cost of long-term 
debt; 

(iv) describing the issuance of stock from a corpora-
tion; 

(v) comparing and contrasting preferred stock and 
common stock; 

(vi) calculating the cost of preferred stock and com-
mon stock; and 

(vii) computing leverage and debt to equity ratios; 

(L) explain the role of dividends in corporate finance, 
including forms of dividends and reinvestment plans; 

(M) describe the effect of a firm's dividend decisions on 
its external financing requirements; 

(N) illustrate the residual theory of dividends; 

(O) describe the impact of dividends on the value of the 
firm; 

(P) explain the nature of a dividend policy; 

(Q) explain factors to consider when deciding on the 
form of dividend distribution; and 

(R) analyze ownership change transactions, including: 

(i) comparing mergers and acquisitions; 

(ii) explaining the nature of hostile takeovers; 

(iii) discussing issues that arise from mergers and 
acquisitions; 

(iv) explaining methods for evaluating potential 
merger/acquisition targets; 

(v) evaluating potential merger and acquisition tar-
gets; and 

(vi) analyzing the nature of restructurings. 

(7) The student describes laws and regulations in order to 
manage business operations and transactions in accounting. The stu-
dent is expected to: 

(A) describe and discuss regulation of accounting, in-
cluding: 

(i) the impact of the Sarbanes-Oxley Act of 2002 on 
accounting; 

(ii) the role of the Securities and Exchange Commis-
sion in regulating the accounting industry; 

(iii) the state regulation of the accounting industry; 
and 

(iv) the impact of International Financial Reporting 
Standards (IFRS) versus Generally Accepted Accounting Principles 
(GAAP); and 

(B) identify and research a case study involving a fraud, 
compliance, or regulatory issue or possible scenario, including: 

(i) formulating questions to analyze the issue; 
(ii) gathering relevant sources; 

(iii) evaluating the validity and reliability of those 
sources; 
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(iv) identifying and communicating which laws and 
regulations apply; 

(v) gathering data that supports evidence of fraud or 
non-compliance with regulations; and 

(vi) creating a clear and coherent presentation, in-
cluding the use of correct grammar, spelling, punctuation, and citation 
of resource materials. 

(8) The student accesses, processes, maintains, evaluates, 
and disseminates financial information to assist business decision mak-
ing. The student is expected to: 

(A) use technology to acquire information such as the 
use of data mining and automated financial programs into accounting; 
and 

(B) create a clear and coherent oral and written presen-
tation that includes the use of correct grammar, spelling, punctuation, 
and citation of resource materials on a current topic in accounting us-
ing concepts learned in this course. 

§127.258. Financial Analysis (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Ac-
counting I. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) In Financial Analysis, students will apply knowledge 
and technical skills in the economic, financial, technological, interna-
tional, social, and ethical aspects of business to become competent con-
sumers, employees, and entrepreneurs. Students will develop analyti-
cal skills by actively evaluating financial results of multiple businesses, 
interpreting results for stakeholders, and presenting strategic recom-
mendations for performance improvement. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate effective oral and written communica-
tion skills; 

(B) perform numerical and arithmetic applications; 

(C) demonstrate an understanding of integrity and 
strong work ethic; 

(D) demonstrate attention to detail in completed assign-
ments; and 

(E) demonstrate effective problem solving. 

(2) The student analyzes accounting systems to examine 
their contribution to the fiscal stability of businesses. The student is 
expected to: 

(A) describe the nature and scope of accounting; and 

(B) examine accounting procedures for tracking money 
flow and determining financial status through the preparation of finan-
cial statements. 

(3) The student explores the use of financial resources. The 
student is expected to describe tools, strategies, and systems used to 
maintain, monitor, control, and plan the use of financial resources. 

(4) The student demonstrates mathematics knowledge and 
skills required when interpreting business operation documents. The 
student is expected to apply data to solve a problem; construct charts, 
tables, and graphs; and analyze data. 

(5) The student analyzes financial resources to ensure busi-
ness solvency. The student is expected to: 

(A) describe the nature of budgets; 

(B) determine relationships among total revenue, mar-
ginal revenue, output, and profit; 

(C) calculate financial ratios; 

(D) interpret financial statements; 

(E) describe types of financial statement analyses such 
as ratio analysis and trend analysis; and 

(F) identify problems and issues with financial state-
ments. 

(6) The student calculates business ratios to evaluate com-
pany performance. The student is expected to: 

(A) discuss the use of financial ratios in business fi-
nance; 

(B) use multiple ratios to evaluate company per-
formance, including income, profitability, operating performance, 
liquidity, working capital, bankruptcy prediction, long-term analysis, 
coverage, debt, cash flow indicator, and investment valuation; and 

(C) discuss the use of benchmarks in analyzing ratios. 

(7) The student analyzes a financial statement. The student 
is expected to: 

(A) discuss the analysis of a company's financial situa-
tion using its financial statements; 

(B) describe external forces affecting a company's 
value; 

(C) explain how value is created for a company; 

(D) understand and interpret financial statement notes; 
and 

(E) evaluate results from the aspect of management, 
creditors, and investors. 

(8) The student examines the nature and scope of risk man-
agement in finance. The student is expected to: 
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(A) discuss the nature of risk control such as internal 
and external controls; 

(B) explain ways to assess risk; 

(C) describe the importance of auditing risk control; 

(D) discuss risk-control systems; 

(E) describe the use of technology in risk management; 

(F) discuss legal considerations affecting risk manage-
ment; 

(G) discuss the relationship between risk and business 
objectives; and 

(H) evaluate a risk-management program. 

(9) The student develops an understanding and working 
knowledge of annual reports. The student is expected to: 

(A) discuss the objective of an annual report; 

(B) identify the components of an annual report; 

(C) identify laws and regulations that are applied to an-
nual reports; and 

(D) create an annual report. 

(10) The student explores the role of ethics in finance. The 
student is expected to: 

(A) explain the nature of business ethics; 

(B) discuss the role of ethics in finance; and 

(C) analyze the activities of Enron Corporation that led 
to the company's downfall. 

(11) The student employs critical-thinking skills indepen-
dently and in teams to solve problems and make decisions. The student 
is expected to: 

(A) identify common tasks that require employees to 
use problem-solving skills; 

(B) analyze elements of a financial problem to develop 
creative solutions; 

(C) create and evaluate ideas, proposals, and solutions 
to financial problems; 

(D) analyze financial information to determine its value 
to the problem-solving task; and 

(E) identify and evaluate alternative financial solutions 
using a variety of problem-solving and critical-thinking skills. 

(12) The student performs a case study analysis of a spe-
cific company to apply the concepts learned in the course and present 
the findings. The student is expected to: 

(A) summarize the company's background; 

(B) analyze the company's history, development, and 
growth; 

(C) identify the company's strengths and weaknesses, 
internally; 

(D) describe the external environment; 

(E) evaluate the strengths, weaknesses, opportunities, 
and threats (SWOT) analysis; 

(F) examine the corporate and business level strategy; 

(G) investigate the structure and control systems; and 

(H) formulate recommendations. 

§127.259. Statistics and Business Decision Making (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Al-
gebra II. This course satisfies a high school mathematics graduation 
requirement. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Finance Career Cluster focuses on planning, ser-
vices for financial and investment planning, banking, insurance, and 
business financial management. 

(3) Statistics and Business Decision Making is an introduc-
tion to statistics and the application of statistics to business decision 
making. Students will use statistics to make business decisions. Stu-
dents will determine the appropriateness of methods used to collect data 
to ensure conclusions are valid. 

(4) The process standards describe ways in which students 
are expected to engage in the content. The placement of the process 
standards at the beginning of the knowledge and skills listed for each 
grade and course is intentional. The process standards weave the other 
knowledge and skills together so that students may be successful prob-
lem solvers and use mathematics efficiently and effectively in daily 
life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate an understanding of appropriate com-
munication with customers, employers, and coworkers through verbal, 
nonverbal, or digital means; 

(B) demonstrate an understanding of the use of business 
etiquette; 

(C) demonstrate an understanding of appropriate cus-
tomer service such as building customer relationships and resolving 
customer complaints; and 

(D) demonstrate an understanding of ethical and legal 
issues in business. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) The student uses career planning concepts, tools, and 
strategies to explore a career in the area of risk management. The stu-
dent is expected to: 

(A) compare and contrast the fundamentals of risk man-
agement, including the reasons for and benefits of risk management; 

(B) discuss the role of ethics and responsibility in risk 
management; and 

(C) compare and contrast roles, responsibilities, licens-
ing, and certification programs of careers related to managing and an-
alyzing personal and corporate financial portfolios such as financial 
planners, financial managers, financial analysts, controllers, risk man-
agers, cash managers, treasurers, and chief financial officers. 

(4) The student understands and demonstrates the use of 
statistics in business areas, including accounting, economics, finance, 
management, and marketing. The student is expected to: 

(A) evaluate the use of statistics in accounting such as 
forecasting consumption, earnings, cash flows, book value, and al-
lowance for doubtful accounts; 

(B) evaluate how statistics are used in economics such 
as reports for labor market, trade balance, Gross Domestic Product, 
unemployment, and consumer spending; 

(C) evaluate how statistics are used in finance such as 
the use by financial intermediaries or in the evaluation of investments, 
securities, derivatives, futures, or options; 

(D) evaluate how statistics are used in management 
such as in the evaluation of production efficiency, production quan-
tity, quality control, workforce trends, staffing issues, and employee 
satisfaction; and 

(E) evaluate how statistics are used in marketing such as 
reports for projected market share, advertising effectiveness, sales ef-
fectiveness, brand loyalty, spending habits, and customer satisfaction. 

(5) The student understands and demonstrates the ethical 
and responsible use of statistics in business. The student is expected 
to evaluate how statistics are used in accounting, economics, finance, 
management, and marketing. 

(6) The student evaluates risk-management strategies and 
techniques in corporate finance to maximize profit and minimize loss. 
The student is expected to: 

(A) manage risk to protect business stability; 

(B) analyze the relationship between risk management 
and operations; and 

(C) evaluate various risk-management strategies and 
techniques, including the use of insurance, stock, derivatives, and 
options. 

(7) The student evaluates financial information using sta-
tistical analysis to assist business decision making using appropriate 
software. The student is expected to: 

(A) communicate the value of statistical information in 
a variety of business disciplines and environments; 

(B) assess statistical information portrayed in areas 
such as advertising, investments and securities, human resource 
management, and economics; 

(C) generate a spreadsheet to collect, collate, organize, 
and analyze quantitative data; and 

(D) use spreadsheets and graphical techniques to 
present data in a manner that is understood by and meaningful to 
colleagues and clients. 

(8) The student understands and demonstrates the defining 
and collecting of data. The student is expected to: 

(A) define the types of variables and the measurement 
scales of variables; 

(B) understand the collecting of data and its source; 

(C) understand populations and samples; 

(D) understand sampling methods; and 

(E) understand and define survey error types. 

(9) The student will understand and demonstrate the organ-
ization and visualization of data. The student is expected to organize 
and visualize categorical data and numerical data. 

(10) The student understands and demonstrates the use of 
descriptive measures. The student is expected to: 
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(A) understand and calculate the central tendency of the 
data set using mean, median, and mode; 

(B) understand and determine the variation of the data 
set using range, sample variance, sample standard deviation, popula-
tion variance, population standard deviation, coefficient of the varia-
tion, and Z score; and 

(C) understand and demonstrate the measure of shape 
of the data set using skewness, symmetry, and kurtosis. 

(11) The student understands and demonstrates the use of 
probability. The student is expected to: 

(A) define event, compound event, complement of an 
event, sample space, marginal probability, conditional probability, in-
dependence, multiplication rule, multiplication rule for independent 
events, probability of an event, impendence, and Bayes' Theorem; and 

(B) define and calculate simple probability, compound 
probability, marginal probability, general addition rule, marginal prob-
ability using the multiplication rule, and probability with Bayes' Theo-
rem. 

(12) The student understands and demonstrates the use of 
probability distribution for discrete variables. The student is expected 
to understand and demonstrate the use of the uniform distribution, the 
binomial distribution, and the Poisson distribution. 

(13) The student understands and demonstrates the use of 
probability distribution for continuous variables. The student is ex-
pected to understand and demonstrate the use of the normal distribu-
tion, uniform distribution, and exponential distribution. 

(14) The student understands and demonstrates the use of 
sampling distribution, sampling distribution of the mean, and the cen-
tral limit theorem. The student is expected to: 

(A) calculate the population mean and population stan-
dard deviation; 

(B) calculate standard error of the mean; and 

(C) calculate the Z- and X-bar for the sampling distri-
bution of the mean. 

(15) The student understands and demonstrates the use and 
construction of confidence intervals. The student is expected to: 

(A) construct a confidence interval for the mean for a 
known and unknown population standard deviation; and 

(B) evaluate ethical issues associated with confidence 
intervals. 

(16) The student understands and demonstrates hypothesis 
testing for one sample tests and two sample tests. The student is ex-
pected to: 

(A) understand and demonstrate the use of hypothesis 
testing, null hypothesis, and alternative hypothesis; 

(B) create a null hypothesis and alternative hypothesis; 

(C) understand and demonstrate the use of Type I error 
and Type II error; 

(D) calculate the level of significance and calculate beta 
risk; 

(E) understand and demonstrate the use of the comple-
ments of Type I error and Type II error by calculating the confidence 
coefficient and the power of a statistical test; 

(F) understand and calculate Z test for the mean; 

(G) understand and demonstrate a one-tail test hypoth-
esis and its associated critical values and p-value; and 

(H) understand and demonstrate a two-tail test hypoth-
esis and its associated critical values and p-value. 

(17) The student understands analysis of variance. The stu-
dent is expected to understand and demonstrate the analysis of more 
than two populations. 

(18) The student understands and demonstrates the use of 
chi-square test. The student is expected to use a chi-square test. 

(19) The student understands and demonstrates the use of 
nonparametric test. The student is expected to use nonparametric tests 
such as the Wilcoxon Sum test. 

(20) The student understands simple linear regression. The 
student is expected to: 

(A) understand and demonstrate the use of various 
types of regression models; 

(B) create the regression equation; and 

(C) make predictions based on regression models. 

(21) The student understands an introduction to multivari-
able regression: The student is expected to use a multivariable regres-
sion model. 

(22) The student understands time series analysis and fore-
casting. The student is expected to: 

(A) understand times series models; 

(B) understand trend component; 

(C) understand seasonal component; and 

(D) understand cyclical component. 

(23) The student demonstrates an understanding of a post-
secondary plan. The student is expected to: 

(A) understand educational, military, and current job 
opportunities; and 

(B) create a postsecondary plan that includes topics 
such as application requirements; testing requirements; certification 
requirements; associated deadlines; associated costs, including liv-
ing expenses; job prospects and opportunities; beginning earnings; 
expected future earnings; and resumes and cover letters. 

§127.260. Advertising (One-Half Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site: Principles of Business, Marketing, and Finance. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Marketing Career Cluster focuses on planning, 
managing, and performing marketing activities to reach organizational 
objectives. 
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(3) Advertising is designed as a comprehensive introduc-
tion to the principles and practices of advertising. Students will gain 
knowledge of techniques used in current advertising, including print, 
broadcast, and digital media. The course explores the social, cultural, 
ethical, and legal issues of advertising, historical influences, strategies, 
media decision processes as well as integrated marketing communica-
tions, and careers in advertising and sales promotion. The course pro-
vides an overview of how communication tools can be used to reach 
target audiences and increase consumer knowledge. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using speak-
ing, listening, and writing skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results; and 

(G) demonstrate leadership skills, teamwork, and com-
munication skills by participating in career and technical education 
courses. 

(2) The student knows the importance of marketing as well 
as the functions of marketing. The student is expected to: 

(A) recognize marketing functions and how they relate 
to advertising; 

(B) explain how each component of the marketing mix 
contributes to successful advertising; 

(C) identify the importance of target markets; and 

(D) research trends affecting advertising marketing. 

(3) The student knows the impact and value of diversity. 
The student is expected to: 

(A) examine elements of culture and discuss the need 
for understanding cultural diversity; and 

(B) identify how diversity affects advertising strategy. 

(4) The student knows the nature and scope of advertising 
marketing. The student is expected to: 

(A) demonstrate knowledge of the history of advertis-
ing as an industry and how it relates to today's marketplace; 

(B) discuss major environmental influences that impact 
advertising; 

(C) research the advantages and disadvantages of the 
types of advertising; and 

(D) illustrate how international marketing affects the 
advertising industry. 

(5) The student knows that advertising requires knowledge 
of demographics. The student is expected to: 

(A) explain how the use of demographics has influ-
enced the industry; 

(B) differentiate between buying habits and buying 
preferences; and 

(C) explain the impact of multiculturalism and multi-
generationalism on advertising marketing activities. 

(6) The student knows that a career in advertising requires 
knowledge of the industry. The student is expected to: 

(A) research careers in the advertising industry; 

(B) identify businesses related to advertising; and 

(C) identify the role of professional organizations, trade 
associations, and labor unions in the advertising industry. 

(7) The student understands the importance of selling in the 
advertising industry. The student is expected to: 

(A) explain how selling contributes to the success of an 
advertising agency; and 

(B) employ the steps of selling, including prospecting, 
pre-approach, approach, presentation, overcoming objections, close, 
and follow-up. 

(8) The student evaluates and uses information resources 
to research careers in advertising and sales. The student is expected to: 

(A) use multimedia resources such as the Internet to re-
search careers in advertising and sales; and 

(B) identify businesses related to advertising and sales. 

(9) The student develops and delivers presentations using 
appropriate media to engage and inform audiences. The student is ex-
pected to: 

(A) prepare oral presentations to provide information 
for specific purposes and audiences; 

(B) identify and prepare support materials that will en-
hance an oral presentation; and 

(C) deliver an oral presentation that sustains listener at-
tention and interest. 

(10) The student knows the marketing-information system. 
The student is expected to: 

(A) explain characteristics and purposes of a market-
ing-information system; 

(B) identify benefits and limitations of marketing re-
search; and 

(C) analyze data used to make accurate forecasts. 

(11) The student knows pricing policies, objectives, and 
strategies. The student is expected to: 

(A) compare and contrast pricing policies; and 
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(B) analyze the price of an advertising marketing prod-
uct. 

(12) The student knows the elements and processes of 
product planning. The student is expected to: 

(A) describe stages of new-product planning; 

(B) analyze product mix; and 

(C) identify stages of the product life cycle for new or 
existing advertising marketing plans. 

(13) The student knows that successful marketers must de-
velop, implement, and evaluate a promotional plan. The student is ex-
pected to: 

(A) identify components of the promotional mix such 
as advertising, visual merchandising, and personal selling; 

(B) demonstrate visual merchandising techniques for 
advertising marketing goods, services, or ideas; and 

(C) analyze a promotional plan for effectiveness. 

(14) The student knows how technology affects advertis-
ing. The student is expected to: 

(A) examine how social media contributes to advertis-
ing; and 

(B) research the use of technology in advertising. 

(15) The student understands how media planning should 
achieve marketing objectives. The student is expected to: 

(A) compare and contrast the different forms of media; 
and 

(B) distinguish between the four components of mar-
keting, including paid, earned, shared, and owned (PESO). 

§127.264. Fashion Marketing (One-Half Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site: Principles of Business, Marketing, and Finance. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Marketing Career Cluster focuses on planning, 
managing, and performing marketing activities to reach organizational 
objectives. 

(3) Fashion Marketing is designed to provide students with 
knowledge of the various business functions in the fashion industry. 
Students in Fashion Marketing will gain a working knowledge of pro-
motion, textiles, merchandising, mathematics, selling, visual merchan-
dising, and career opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using speak-
ing, listening, and writing skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) demonstrate integrity by choosing the ethical course 
of action and complying with all applicable rules, laws, and regula-
tions; 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in 
ways that use time wisely and optimize efficiency and results; and 

(G) demonstrate leadership skills by participating in ac-
tivities such as career and technical education student organizations. 

(2) The student knows the importance and functions of 
marketing. The student is expected to: 

(A) describe each marketing function and how it relates 
to the fashion industry; 

(B) describe advantages and disadvantages of market 
segmentation and mass marketing; and 

(C) research trends affecting fashion marketing. 

(3) The student knows the impact and value of diversity. 
The student is expected to: 

(A) explain elements of culture and the need for under-
standing cultural diversity; and 

(B) identify how diversity affects fashion. 

(4) The student demonstrates the use of oral and written 
communication skills in creating, expressing, and interpreting informa-
tion and ideas, including technical terminology and information. The 
student is expected to: 

(A) create presentations using appropriate media to in-
form audiences; and 

(B) exhibit public relations skills to increase customer 
satisfaction. 

(5) The student knows that distribution channel members 
facilitate the movement of products. The student is expected to: 

(A) explain channels of distribution for fashion prod-
ucts; and 

(B) describe activities of each channel member in the 
fashion industry. 

(6) The student knows the marketing-information system. 
The student is expected to: 

(A) define the purpose of marketing-information sys-
tems; 
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(B) identify limitations of marketing research; 

(C) explain how inventory can be managed by using 
tools such as point-of-sale systems, just-in-time strategies, and radio 
frequency identification (RFID) technology; and 

(D) analyze data used to make accurate retail forecasts. 

(7) The student knows concepts and strategies used in de-
termining and adjusting prices to maximize return and meet customers' 
perceptions of value. The student is expected to: 

(A) employ pricing strategies to determine prices; 

(B) develop a sample credit policy that could be a useful 
fashion marketing strategy; and 

(C) analyze the price of a fashion product. 

(8) The student knows merchandising concepts and pro-
cesses used in obtaining, developing, maintaining, and improving a 
product or service to respond to marketing opportunities. The student 
is expected to: 

(A) use assortment-mix strategies to create maximum 
mix of products at minimum cost; 

(B) perform buying activities to obtain products for re-
sale; 

(C) analyze vendor performance to choose vendors and 
merchandise; and 

(D) position products and services to acquire a desired 
business image. 

(9) The student knows that a successful marketer must 
communicate information on retail products, services, images, and 
ideas to achieve a desired outcome. The student is expected to: 

(A) demonstrate methods of advertising to communi-
cate promotional messages to targeted audiences; 

(B) use special events to increase sales; 

(C) display visual merchandising techniques to increase 
interest in product offerings; 

(D) implement display techniques to attract customers 
and increase sales potential; and 

(E) manage promotional activities to maximize return 
on promotional efforts. 

(10) The student knows that purchasing occurs as steps in 
a continuous cycle. The student is expected to: 

(A) distinguish between buying for resale and buying 
for organizational use; and 

(B) demonstrate knowledge of the fashion buying 
process such as preparing a buying plan, completing purchase orders, 
and processing invoices. 

(11) The student demonstrates an understanding of con-
cepts and actions to determine client needs and wants. The student 
is expected to: 

(A) acquire product knowledge to communicate prod-
uct benefits and to ensure appropriateness of product for the customer; 
and 

(B) employ sales processes and techniques to enhance 
customer relationships and to increase the likelihood of making sales. 

(12) The student knows the nature and scope of fashion. 
The student is expected to: 

(A) explain the importance of fashion; 

(B) demonstrate knowledge of fashion history and how 
it relates to today's fashions; 

(C) distinguish among fashion terms such as fashion, 
style, and design; 

(D) list major environmental influences on fashion de-
mand; 

(E) research fashion information; 

(F) explain legislation that impacts the fashion industry; 
and 

(G) describe how international marketing has affected 
the fashion industry. 

(13) The student knows that a career in fashion marketing 
requires knowledge of the industry. The student is expected to: 

(A) research careers in the fashion industry; 

(B) list and describe businesses related to the fashion 
industry; and 

(C) delineate components of softlines such as sports-
wear, footwear, and men's and children's fashions. 

(14) The student demonstrates mathematics knowledge 
and skills required to pursue the full-range of postsecondary education 
and career opportunities. The student is expected to: 

(A) apply data and measurements to solve a problem; 
and 

(B) analyze mathematical problem statements for miss-
ing or irrelevant data. 

§127.265. Social Media Marketing (One-Half Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site: Principles of Business, Marketing, and Finance or any marketing 
course. Students shall be awarded one-half credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Marketing Career Cluster focuses on planning, 
managing, and performing marketing activities to reach organizational 
objectives. 

(3) Social Media Marketing is designed to look at the rise 
of social media and how marketers are integrating social media tools 
in their overall marketing strategy. The course will investigate how 
the marketing community measures success in the new world of so-
cial media. Students will manage a successful social media presence 
for an organization, understand techniques for gaining customer and 
consumer buy-in to achieve marketing goals, and properly select so-
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cial media platforms to engage consumers and monitor and measure 
the results of these efforts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using speak-
ing, listening, and writing skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; 

(F) demonstrate time-management skills such as prior-
itizing tasks, following schedules, and tending to goal-relevant activ-
ities in ways that use time wisely and optimize efficiency and results; 
and 

(G) demonstrate leadership skills by participating in ca-
reer and technical student organizations. 

(2) The student knows the nature and scope of social media 
marketing. The student is expected to: 

(A) differentiate between in-bound marketing and out-
bound marketing; 

(B) explain the nature of in-bound marketing; 

(C) identify the various social media platforms and pur-
poses; 

(D) define social media marketing; 

(E) identify and describe significant trends in the devel-
opment of social media; 

(F) understand how the development of social media 
has shaped online media and communications; and 

(G) describe the social media marketing ecosystem and 
its impact on traditional marketing strategy. 

(3) The student knows the legalities, ethical implications, 
and risks associated with social media marketing. The student is ex-
pected to: 

(A) apply legal boundaries and concepts affecting so-
cial media; 

(B) analyze ethical guidelines and codes of ethics to ex-
plain how or why they are important to social media organizations; 

(C) identify risk factors associated with social media 
marketing; 

(D) explain the concept of real-time marketing; and 

(E) discuss the ramifications of real-time marketing. 

(4) The student knows how to critically evaluate social me-
dia and digital marketing tools. The student is expected to: 

(A) evaluate and understand how social media has in-
fluenced the function of marketing; 

(B) evaluate and understand how social media has 
evolved and influenced the way people communicate; 

(C) analyze and evaluate the influence of social media 
on individuals and how individuals influence social media; and 

(D) identify potential risks, advantages, and limitations 
of digital marketing tools. 

(5) The student knows that strategic planning is essential 
to the success of social media marketing. The student is expected to: 

(A) define the social media marketing process; 

(B) understand participation as a key element of the 
marketing mix; 

(C) understand how to integrate social media marketing 
into the Integrated Marketing Plan to promote brand/company aware-
ness; and 

(D) develop a social media marketing plan. 

(6) The student demonstrates how to use social media as a 
marketing tool. The student is expected to: 

(A) analyze, evaluate, and communicate information 
effectively through the use of social networking platforms such as 
Facebook, LinkedIn, and Twitter as marketing tools; 

(B) analyze, evaluate, and communicate information 
effectively through the use of social publishing platforms such as 
Instagram, Pinterest, and Tumblr as marketing tools; 

(C) analyze, evaluate, and communicate information 
effectively through the use of social entertainment platforms such as 
YouTube, Flickr, and Vine as marketing tools; 

(D) analyze, evaluate, and communicate information 
effectively through the use of social commerce platforms such as 
Groupon, Yelp!, and 4Square as marketing tools; and 

(E) analyze, evaluate, and communicate information 
effectively through the use of emerging social media. 

(7) The student knows how to use mobile marketing as a 
marketing tool. The student is expected to: 

(A) understand the nature and scope of mobile market-
ing; 

(B) identify advantages and disadvantages of mobile 
marketing; and 

(C) demonstrate the ability to use mobile marketing 
tools such as Short Message Service (SMS)/Multimedia Messaging 
Service (MMS), Quick Response (QR) codes, mobile phone applica-
tions, and mobile optimized websites. 

(8) The student measures the success of a social media mar-
keting plan. The student is expected to: 

(A) explain the role of social media in marketing re-
search; 
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(B) understand the nature and scope of social media an-
alytics; and 

(C) measure the success of social media marketing 
strategies using analytics data. 

(9) The student knows that a career in social media market-
ing requires knowledge of the industry. The student is expected to: 

(A) research and describe careers in the field of social 
media marketing; and 

(B) research employment trends in the field of social 
media marketing. 

§127.266. Sports and Entertainment Marketing (One-Half Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site: Principles of Business, Marketing, and Finance. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Marketing Career Cluster focuses on planning, 
managing, and performing marketing activities to reach organizational 
objectives. 

(3) Sports and Entertainment Marketing will provide stu-
dents with a thorough understanding of the marketing concepts and 
theories that apply to sports and entertainment. The areas this course 
will cover include basic marketing concepts, publicity, sponsorship, 
endorsements, licensing, branding, event marketing, promotions, and 
sports and entertainment marketing strategies. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using speak-
ing, listening, and writing skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; 

(F) demonstrate time-management skills such as prior-
itizing tasks, following schedules, and tending to goal-relevant activ-
ities in ways that use time wisely and optimize efficiency and results; 
and 

(G) demonstrate leadership skills by participating in ac-
tivities such as career and technical education student organizations. 

(2) The student knows business concepts and explains how 
business satisfies economic needs. The student is expected to: 

(A) categorize business activities such as production, 
marketing, management, or finance; 

(B) analyze the interdependence each business activity 
has with marketing; 

(C) demonstrate an understanding of the forms of busi-
ness; and 

(D) demonstrate an understanding of the concept of 
economic impact. 

(3) The student knows the importance of marketing as well 
as the functions of marketing. The student is expected to: 

(A) explain the marketing concept as it relates to sports 
and entertainment; 

(B) describe each marketing function and how it relates 
to sports and entertainment; 

(C) explain how each component of the marketing mix 
contributes to successful marketing; 

(D) express the importance of target markets; 

(E) describe advantages and disadvantages of market 
segmentation and mass marketing; 

(F) explain the importance of market research and anal-
ysis; 

(G) illustrate the concept of positioning; and 

(H) describe how international marketing has affected 
the sports and entertainment industry. 

(4) The student knows that distribution channel members 
facilitate the movement of products. The student is expected to: 

(A) explain channels of distribution for sports and en-
tertainment marketing products; and 

(B) describe activities of each channel member. 

(5) The student knows how sports and entertainment busi-
nesses achieve profitability. The student is expected to: 

(A) evaluate sources of financial information, including 
budgets, balance sheets, and income statements; 

(B) explain the concept and importance of revenue 
streams; and 

(C) explain the relationship of profit and loss to sports 
and entertainment products. 

(6) The student knows the marketing-information system. 
The student is expected to: 

(A) use a marketing-information system to make 
informed business decisions; and 

(B) analyze data used to make accurate forecasts and 
informed business decisions. 

50 TexReg 1290 February 28, 2025 Texas Register 



(7) The student knows pricing strategies. The student is 
expected to: 

(A) compare and contrast pricing strategies; and 

(B) analyze the price of sports and entertainment mar-
keting products. 

(8) The student knows the elements and processes of prod-
uct planning. The student is expected to: 

(A) describe stages of new-product planning; 

(B) illustrate the product mix; and 

(C) identify stages of the product life cycle for new or 
existing sports or entertainment marketing products. 

(9) The student knows that successful marketers must de-
velop, implement, and evaluate a promotional plan. The student is ex-
pected to: 

(A) identify, create, and demonstrate elements of the 
promotional mix; and 

(B) analyze a promotional plan for effectiveness. 

(10) The student knows that various types of risks impact 
business activities. The student is expected to: 

(A) identify business risks that are commonly associ-
ated with sports and entertainment business; and 

(B) explain methods a sports and entertainment busi-
ness uses to control risks. 

(11) The student identifies the role of selling and empha-
sizes its importance in a sports and entertainment business. The student 
is expected to: 

(A) explain how selling contributes to economic activ-
ity; 

(B) describe the process of selecting and merchandising 
sports and entertainment products; 

(C) demonstrate steps in the selling process using sports 
and entertainment products; 

(D) explain the importance of ticket sales; and 

(E) develop a ticket sales strategy for a sports and en-
tertainment product. 

(12) The student identifies the nature and scope of sports 
and entertainment marketing. The student is expected to: 

(A) research and explain the history of sports and enter-
tainment as an industry and how it impacts today's marketplace; 

(B) identify sports and entertainment marketing terms; 

(C) list major environmental influences on sports and 
entertainment demand; 

(D) define sports marketing and entertainment market-
ing; 

(E) explain topics, including legislation and ethics, that 
impact sports and entertainment marketing; 

(F) research trends and emerging technologies affecting 
the sports and entertainment marketing industry; and 

(G) explain the concept of competition for discretionary 
income. 

(13) The student knows that a career in sports and enter-
tainment marketing requires knowledge of demographics. The student 
is expected to: 

(A) explore how the use of demographics has influ-
enced the industry; and 

(B) differentiate between buying habits and buying 
preferences. 

(14) The student knows that a career in sports and enter-
tainment marketing requires knowledge of the industry. The student is 
expected to: 

(A) research careers in the sports and entertainment 
marketing industry; 

(B) list and describe businesses related to sports and en-
tertainment; and 

(C) distinguish between the different roles in sports and 
entertainment marketing. 

(15) The student identifies reasons a sports and entertain-
ment business would use marketing. The student will be expected to: 

(A) describe and simulate activities to market a sports 
and entertainment product; 

(B) understand why sports and entertainment busi-
nesses use marketing; 

(C) understand the importance of and key components 
of a marketing plan; 

(D) explain and give examples of marketing using 
sports and entertainment; and 

(E) explain and give examples of marketing of sports 
and entertainment. 

(16) The student understands the impact event marketing 
has on the sports and entertainment industry The student is expected 
to: 

(A) define event marketing; 

(B) explain and provide examples of how event market-
ing attracts all three components of the event triangle (event, sponsor, 
and spectator); and 

(C) develop an effective event marketing strategy for a 
sports and entertainment product. 

(17) The student has an understanding of sponsorship pro-
posals and contracts. The student is expected to: 

(A) identify components and content for a sponsorship 
proposal; 

(B) define and explain sponsorship issues; 

(C) categorize costs associated with a sponsorship; 

(D) identify types of sponsorship sales and relationship 
development; 

(E) examine benefits of sponsorship opportunities; and 

(F) explain laws that may affect a sponsorship agree-
ment. 

(18) The student has an understanding of endorsement con-
tracts. The student is expected to: 

(A) identify components of endorsement contracts; 
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(B) discuss issues related to celebrity behavior on en-
dorsements; and 

(C) research the rationale for a business to engage in 
endorsement contracts. 

(19) The student understands the importance of branding. 
The student is expected to: 

(A) define branding; 

(B) differentiate between types of brands; 

(C) identify examples of brand equity and brand exten-
sion in sports and entertainment; 

(D) explain the value in building a strong brand; and 

(E) determine the characteristics of a successful brand. 

(20) The student understands the importance of licensing. 
The student is expected to: 

(A) define licensing; 

(B) distinguish between licensor and licensee; 

(C) explain the advantages and disadvantages of licens-
ing; and 

(D) identify examples of licensing in sports and enter-
tainment. 

(21) The student knows the effect the fan experience has 
on the success of a sports business. The student is expected to: 

(A) explain how promoting and implementing a posi-
tive fan experience impacts revenues; 

(B) describe situations that impact the fan experience; 

(C) describe the concept of the fan/spectator experi-
ence; 

(D) define the term game operations; 

(E) explain the role of game entertainment in the sports 
business; 

(F) define game attractiveness; 

(G) identify game involvement activities that enhance 
fan experience; and 

(H) create a game operations plan to increase game at-
tractiveness. 

(22) The student understands the importance of effectively 
communicating information with customers, media, and fans. The stu-
dent is expected to: 

(A) explain why communications in sports and enter-
tainment are important; 

(B) understand issues that impact the business of sports 
and entertainment; 

(C) define media; 

(D) understand the importance of media rights; 

(E) define publicity; 

(F) differentiate between publicity, public relations, 
media relations, and community relations; 

(G) create a press release; 

(H) create a press kit; and 

(I) simulate a press conference. 

(23) The student understands the strategies of successful 
entertainment marketing. The student is expected to: 

(A) discuss the different kinds of entertainment distri-
bution; 

(B) identify strategies to market entertainment prod-
ucts; and 

(C) explain the promotional value of entertainment 
awards. 

§127.268. Advanced Marketing (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: one 
credit from the courses in the Marketing Career Cluster. Recommended 
prerequisite: Practicum in Marketing. Students shall be awarded two 
credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Marketing Career Cluster focuses on planning, 
managing, and performing marketing activities to reach organizational 
objectives. 

(3) In Advanced Marketing, students will gain knowledge 
and skills that help them become proficient in one or more of the mar-
keting functional areas. Students will illustrate appropriate manage-
ment and research skills to solve problems related to marketing. This 
course covers technology, communication, and customer-service skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using speak-
ing, listening, and writing skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) demonstrate integrity by choosing the ethical course 
of action and complying with all applicable rules, laws, and regula-
tions; 
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(F) demonstrate time-management skills such as prior-
itizing tasks, following schedules, and tending to goal-relevant activ-
ities in ways that use time wisely and optimize efficiency and results; 
and 

(G) demonstrate leadership skills by participating in ac-
tivities such as career and technical student organizations. 

(2) The student develops a project on a topic related to the 
field of marketing and uses in-depth research to present findings. The 
student is expected to: 

(A) identify a topic to investigate or research; 

(B) consult with an expert to investigate and discover 
possible solutions to an issue; and 

(C) present findings to an audience that includes experts 
in the field. 

(3) The student knows the concepts of market and market 
identification. The student is expected to: 

(A) perform a market analysis; 

(B) conduct a strengths, weaknesses, opportunities, and 
threats (SWOT) analysis for use in the marketing planning process; and 

(C) create a marketing plan. 

(4) The student understands the roles of management. The 
student is expected to: 

(A) differentiate among levels of management; 

(B) compare and contrast management styles; 

(C) identify effective recruitment, selection, training 
and development, and performance evaluation techniques; 

(D) demonstrate an understanding of the process used 
to train and monitor employees to ensure compliance with laws, regu-
lations, and self-regulatory measures; 

(E) model techniques to use in difficult customer rela-
tions situations; and 

(F) analyze factors involved in facilities design, main-
tenance, and improvement. 

(5) The student identifies the need for professional and ca-
reer development. The student is expected to: 

(A) identify types of media available such as LinkedIn 
and industry-specific publications; and 

(B) explain the role of professional organizations and 
networking. 

(6) The student integrates listening, reading, speaking, 
writing, and nonverbal communication skills effectively. The student 
is expected to: 

(A) communicate effectively in a business management 
setting; and 

(B) understand appropriate protocol in a business meet-
ing. 

(7) The student knows the importance of emerging trends 
and technologies in marketing. The student is expected to: 

(A) discuss trends affecting marketing; and 

(B) research emerging technologies in marketing. 

(8) The student knows the impact and value of diversity. 
The student is expected to: 

(A) portray how cultural diversity affects marketing; 
and 

(B) discover legal responsibilities regarding diversity. 

(9) The student identifies international economic factors 
that affect marketing planning. The student is expected to: 

(A) identify strategies for entering international mar-
kets; 

(B) illustrate cultural, economic, and political factors to 
consider when engaging in international trade; 

(C) distinguish between imports and exports; 

(D) explain the interdependence of nations; 

(E) analyze advantages and disadvantages of interna-
tional trade; 

(F) determine the impact of global trade on business de-
cision making; 

(G) describe the determinants of exchange rates and 
their effects on the domestic economy; 

(H) discuss the impact of cultural and social environ-
ments on global trade; and 

(I) interpret labor issues associated with global trade. 

(10) The student identifies marketing research as a specific 
inquiry to solve a problem. The student is expected to: 

(A) express the importance of marketing research; 

(B) describe areas of marketing research such as adver-
tising, product, market, and sales; 

(C) explain the purpose of test marketing; 

(D) identify trends affecting marketing research; and 

(E) communicate benefits and limitations of marketing 
research. 

(11) The student knows the components of the marketing 
research process in order to analyze demand, forecast sales, and make 
other decisions. The student is expected to: 

(A) state the marketing research process; 

(B) identify methods of collecting data; 

(C) describe ways technology is used in research; 

(D) design and implement a study; 

(E) analyze and interpret data collected; 

(F) develop a research report; and 

(G) make recommendations based on the research re-
port. 

(12) The student knows the importance of branding and ex-
tended product features. The student is expected to: 

(A) define branding elements; 

(B) distinguish between warranties and guarantees; and 

(C) design a product package, brand, and label. 

(13) The student analyzes the laws and regulations that af-
fect products. The student is expected to: 
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(A) differentiate among laws, regulations, and self-reg-
ulatory measures for products; and 

(B) clarify how business is affected by government reg-
ulation of consumer protection. 

(14) The student knows that public relations and publicity 
can be used to promote a business or organization. The student is ex-
pected to: 

(A) prepare publicity materials; 

(B) distinguish among activities that would encourage 
positive public relations; and 

(C) analyze potential impact of publicity and offer pos-
sible strategies for dealing with the impact. 

(15) The student knows that the purchasing process occurs 
in a continuous cycle. The student is expected to: 

(A) explain the process of identifying needs; 

(B) describe the process of selecting suppliers and 
sources; 

(C) explain the negotiation process; 

(D) explain how goods and services are ordered; and 

(E) distinguish strategies used in evaluating purchases. 

(16) The student knows that a buying plan identifies prod-
ucts to be offered for sale for a particular period of time. The student 
is expected to: 

(A) describe and calculate merchandising-related dis-
counts; 

(B) interpret vendor terms and policies; and 

(C) calculate the final cost of a product. 

(17) The student knows the important role each employee 
plays in providing exceptional customer service. The student is ex-
pected to: 

(A) identify employee management actions and atti-
tudes that result in customer satisfaction; 

(B) describe how customer service and follow-up are 
major factors for success in marketing; and 

(C) demonstrate effective communication with cus-
tomers to foster positive relationships that enhance company image. 

(18) The student demonstrates the management of selling 
activities. The student is expected to: 

(A) explain sales and financial quotas; 

(B) identify types of information contained in sales 
records; and 

(C) exhibit proper procedures for maintaining sales 
records. 

(19) The student prepares for employment in a particular 
career field. The student is expected to: 

(A) identify training, education, and certification re-
quirements for occupational choice; and 

(B) research career-related training or degree programs. 

(20) The student demonstrates mathematics knowledge 
and skills required to pursue the full-range of postsecondary education 
and career opportunities. The student is expected to: 

(A) demonstrate use of relational expressions such as 
equal to, not equal to, greater than, and less than; 

(B) apply data and measurements to solve a problem; 

(C) analyze mathematical problem statements for miss-
ing or irrelevant data; 

(D) construct charts, tables, and graphs from functions 
and data; and 

(E) analyze data when interpreting operational docu-
ments. 

(21) The student applies ethical reasoning to a variety of 
workplace situations in order to make ethical decisions. The student is 
expected to: 

(A) weigh alternative responses to workplace situations 
based on legal responsibilities and employer policies; 

(B) weigh alternative responses to workplace situations 
based on personal or professional ethical responsibilities; 

(C) identify and explain personal and long-term conse-
quences of unethical or illegal behaviors; and 

(D) identify the most appropriate response to workplace 
situations based on legal and ethical considerations. 

(22) The student knows the importance of teamwork, lead-
ership, and organizational skills. The student is expected to: 

(A) specify how teams function; 

(B) use teamwork to solve problems; 

(C) differentiate between the roles of team leaders and 
team members; 

(D) analyze characteristics of good leaders; 

(E) identify employers' expectations and appropriate 
work habits; 

(F) define discrimination, harassment, and inequality; 

(G) demonstrate time-management techniques to de-
velop and maintain schedules and meet deadlines; 

(H) illustrate how teams measure their results; and 

(I) demonstrate methods to recognize and reward team 
performance. 

§127.294. Business Lab (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 9-12 as a corequisite course for students participat-
ing in a coherent sequence of career and technical education courses 
in the Business Management and Administration Career Cluster. This 
course provides an enhancement opportunity for students to develop 
the additional skills necessary to pursue industry certification. Coreq-
uisite: any course in the Business Management and Administration 
Career Cluster. Recommended corequisite: Foundations of Business 
Communication and Technologies or Business Communication and 
Technologies. This course must be taken concurrently with a corequi-
site course from the Business Management and Administration Career 
Cluster and may not be taken as a stand-alone course. Districts are 
encouraged to offer this lab in a consecutive block with the corequisite 
course to allow students sufficient time to master the content of 
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both courses. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) Business Lab is designed to provide students an op-
portunity to further enhance skills of previously studied knowledge 
and skills and may be used as an extension of Foundations of Busi-
ness Communication and Technologies or Business Communication 
and Technologies; it is a recommended corequisite course and may not 
be offered as a stand-alone course. Students implement personal and 
interpersonal skills to strengthen individual performance in the work-
place and in society and to make a successful transition to the work-
force or postsecondary education. Students apply technical skills to 
address business applications of emerging technologies. Students de-
velop a foundation in the economic, financial, technological, interna-
tional, social, and ethical aspects of business to become competent con-
sumers, employees, and entrepreneurs. Students enhance reading, writ-
ing, computing, communication, and reasoning skills and apply them to 
the business environment. Students incorporate a broad base of knowl-
edge that includes the legal, managerial, marketing, financial, ethical, 
and international dimensions of business to make appropriate business 
decisions. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those that contain the phrase "such 
as" are intended as possible illustrative samples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results; and 

(G) pursue appropriate licensing, certification, and/or 
credentialing requirements relevant to the business field. 

(2) The student develops an elevated aptitude for the es-
sential skills listed for the recommended corequisite course(s). The 
student is expected to: 

(A) demonstrate deeper understanding of related course 
requirements; 

(B) develop mastery of hands-on skills at an industry 
accepted standard; and 

(C) exhibit progress toward achieving industry recog-
nized documentation of specific expertise in a business field or skill. 

§127.295. Practicum in Business Management (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisites: Touch System Data Entry and Business Management or 
Business Communication and Technologies. Students shall be awarded 
two credits for successful completion of this course. A student may re-
peat this course once for credit provided that the student is experiencing 
different aspects of the industry and demonstrating proficiency in ad-
ditional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) Practicum in Business Management is designed to give 
students supervised practical application of previously studied knowl-
edge and skills. Practicum experiences occur in a paid or unpaid ar-
rangement and a variety of locations appropriate to the nature and level 
of experience. Students implement personal and interpersonal skills 
to strengthen individual performance in the workplace and in society 
and to make a successful transition to the workforce or postsecondary 
education. Students apply technical skills to address business appli-
cations of emerging technologies. Students develop a foundation in 
the economic, financial, technological, international, social, and ethical 
aspects of business to become competent consumers, employees, and 
entrepreneurs. Students enhance reading, writing, computing, commu-
nication, and reasoning skills and apply them to the business environ-
ment. Students incorporate a broad base of knowledge that includes 
the legal, managerial, marketing, financial, ethical, and international 
dimensions of business to make appropriate business decisions. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student identifies and implements employability 
skills to gain a position in a company. The student is expected to: 

(A) assess personal marketability; 

(B) practice job-search strategies, including: 

(i) write a letter of application; 

(ii) prepare a resume; 

(iii) use networking techniques to identify employ-
ment opportunities; and 

(iv) complete a job application; 

(C) demonstrate proper interview techniques and pro-
fessional dress and appearance; 

(D) interview for a job, performing proper interview 
techniques and modeling professional dress and appearance; 

(E) practice appropriate follow-up etiquette procedures, 
including: 

(i) write a thank you note; and 

(ii) write a follow-up letter after a job interview; 

(F) identify skills and attributes necessary for profes-
sional advancement; 

(G) evaluate and compare employment options such as 
salaries, benefits, and prerequisites; 

(H) identify and rank tangible and intangible rewards of 
work; and 

(I) identify employment opportunities and complete job 
search procedures such as job applications and W-4. 

(3) The student demonstrates professional standards as re-
quired by business and industry. The student is expected to: 

(A) adhere to policies and procedures; 

(B) demonstrate positive work behaviors and attitudes, 
including punctuality, time-management, initiative, and cooperation; 

(C) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; and 

(D) complete tasks with the highest standards to ensure 
quality products and services. 

(4) The student develops and demonstrates skills for suc-
cess in the workplace. The student is expected to: 

(A) explain the importance of and model appropriate 
dress, hygiene, and demeanor for the work assignment; 

(B) exhibit productive work habits and attitudes, in-
cluding accepting constructive criticism; and 

(C) prioritize work to fulfill responsibilities, meet dead-
lines, and complete tasks with the highest standards to ensure quality 
products and services. 

(5) The student applies principles of effective interpersonal 
skills. The student is expected to: 

(A) demonstrate professional qualities, including posi-
tive attitude, loyalty, and diplomacy; 

(B) identify and demonstrate skills needed to maintain 
effective work relations with relevant parties such as colleagues and 
customers; 

(C) demonstrate a respect for different workplace 
cultures and individuals from different cultures, genders, and back-
grounds; 

(D) understand rights and responsibilities concerning 
sexual harassment in the workplace; 

(E) apply tact in handling criticism and disagreement 
or disappointment, accept constructive criticism, and revise personal 
views when valid evidence warrants; 

(F) explain the concepts of integrity and confidentiality 
as related to the office environment; and 

(G) demonstrate methods for implementing and im-
proving customer satisfaction. 

(6) The student demonstrates leadership and teamwork 
skills in collaborating with others to accomplish goals and objectives. 
The student is expected to: 

(A) analyze leadership in relation to trust, positive atti-
tude, integrity, and willingness to accept key responsibilities in a work 
situation; 

(B) demonstrate teamwork skills through working co-
operatively with others to achieve goals; 

(C) demonstrate teamwork processes that promote team 
building, consensus, continuous improvement, respect for the opinions 
of others, cooperation, adaptability, and conflict resolution; 

(D) demonstrate responsibility for shared group and in-
dividual work tasks; and 

(E) establish and maintain effective working relation-
ships by: 

(i) demonstrating interpersonal skills; 

(ii) using positive interpersonal skills to work coop-
eratively with others; 

(iii) negotiating effectively to arrive at decisions; 
and 

(iv) demonstrating sensitivity to and value for diver-
sity. 

(7) The student facilitates internal and external office com-
munications to support work activities. The student is expected to: 
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(A) record messages accurately, legibly, and com-
pletely; 

(B) deliver messages to the appropriate person or de-
partment; 

(C) coordinate arrangements for participants; 

(D) follow calling and login procedures; and 

(E) troubleshoot any problems. 

(8) The student abides by risk-management policies and 
procedures for technology to minimize loss. The student is expected 
to: 

(A) adhere to technology safety and security policies 
such as acceptable use policy and web page policies; 

(B) apply ergonomic techniques to technology tasks; 

(C) adhere to laws pertaining to computer crime, fraud, 
and abuse; 

(D) follow procedures used to restart and recover from 
situations such as system failure and virus infection; 

(E) follow policies to prevent loss of data integrity; and 

(F) adhere to the organization's policies for technology 
use. 

(9) The student uses information technology tools to man-
age and perform work responsibilities. The student is expected to: 

(A) demonstrate advanced web search skills; 

(B) demonstrate advanced word-processing skills by: 

(i) identifying customary styles of business docu-
ments such as memoranda, letters, emails, and reports; 

(ii) inputting data using the touch system; 

(iii) demonstrating basic writing techniques such as 
correct memorandum format, informal or formal style, and direct or 
indirect layout; 

(iv) applying correct grammar, spelling, punctua-
tion, and other English mechanics; and 

(v) using references and preparing notations; 

(C) apply advanced presentation applications; 

(D) demonstrate advanced spreadsheet applications by: 

(i) entering labels and values into spreadsheet cells; 

(ii) formatting labels and values; 

(iii) preparing tables, graphs, infographics and 
graphics; 

(iv) developing formulas and entering appropriate 
functions; and 

(v) verifying formulas and functions with sample 
values; 

(E) construct advanced database applications; 

(F) perform scheduling functions electronically to facil-
itate on-time, prompt completion of work activities by: 

(i) creating a calendar or schedule; 

(ii) maintaining an appointment calendar; 

(iii) verifying appointments; 

(iv) coordinating travel arrangements; 

(v) setting up meeting arrangements; and 

(vi) disseminating meeting information to appropri-
ate persons; and 

(G) enter data without error. 

(10) The student manages personal finances to achieve fi-
nancial goals. The student is expected to: 

(A) develop a budget based on personal financial goals; 

(B) interpret a pay stub; 

(C) read and reconcile bank statements; 

(D) maintain financial records; 

(E) demonstrate the wise use of credit; 

(F) validate a credit history; 

(G) protect against identity theft; and 

(H) prepare personal income tax forms, including the 
1040E. 

(11) The student establishes procedures to maintain equip-
ment and supplies. The student is expected to: 

(A) determine equipment needed; 

(B) determine supplies needed; 

(C) establish equipment and supplies maintenance sys-
tems; 

(D) schedule equipment maintenance; and 

(E) use equipment and supplies maintenance proce-
dures. 

(12) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) analyze elements of a problem to develop creative 
and innovative solutions; 

(B) critically analyze information to determine value to 
the problem-solving task; 

(C) compare and contrast alternatives using a variety of 
problem-solving and critical-thinking skills; and 

(D) conduct technical research to gather information 
necessary for decision making. 
§127.296. Extended Practicum in Business Management (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses in 
the Business Management and Administration Career Cluster. Recom-
mended prerequisites: Touch System Data Entry and Business Man-
agement or Business Communication and Technologies. Corequisite: 
Practicum in Business Management. This course must be taken concur-
rently with Practicum in Business Management and may not be taken 
as a stand-alone course. Students shall be awarded one credit for suc-
cessful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
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pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Business Management and Administration Career 
Cluster focuses on careers in planning, organizing, directing, and eval-
uating business functions essential to efficient and productive business 
operations. 

(3) Extended Practicum in Business Management is de-
signed to give students supervised practical application of previously 
studied knowledge and skills. Practicum experiences occur in a 
paid or unpaid arrangement and a variety of locations appropriate 
to the nature and level of experience. Students implement personal 
and interpersonal skills to strengthen individual performance in the 
workplace and in society and to make a successful transition to the 
workforce or postsecondary education. Students apply technical skills 
to address business applications of emerging technologies. Students 
develop a foundation in the economic, financial, technological, inter-
national, social, and ethical aspects of business to become competent 
consumers, employees, and entrepreneurs. Students enhance reading, 
writing, computing, communication, and reasoning skills and apply 
them to the business environment. Students incorporate a broad base 
of knowledge that includes the legal, managerial, marketing, financial, 
ethical, and international dimensions of business to make appropriate 
business decisions. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
business management; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, integrity, 
customer service, work ethic, and adaptability with increased fluency; 

(D) complete tasks with the highest standards to ensure 
quality products and services; 

(E) employ teamwork and conflict-management skills 
to achieve collective goals with increased fluency; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate proper use of written, verbal, and vi-
sual communication techniques with increased proficiency; 

(B) apply active listening skills to obtain and clarify in-
formation; 

(C) create and deliver formal and informal presenta-
tions effectively; 

(D) analyze, interpret, and effectively communicate in-
formation; and 

(E) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills independently and in 
groups with increased fluency to solve problems and make decisions; 

(B) apply critical-thinking strategies with increased 
fluency to develop solutions using appropriate technologies and 
resources; 

(C) conduct technical research to gather information 
necessary for decision making; and 

(D) analyze elements of a problem to develop creative 
and innovative solutions. 

(4) The student understands and applies proper safety and 
security techniques in the workplace. The student is expected to: 

(A) understand and consistently follow workplace 
safety rules and regulations; 

(B) adhere to technology safety and security policies 
such as acceptable use policy and web page policies; and 

(C) follow policies to prevent loss of data integrity. 

(5) The student understands the professional, ethical, and 
legal responsibilities in business management. The student is expected 
to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) describe and practice ethical and legal responsibil-
ities associated with business management; 

(C) show integrity by choosing the ethical course of ac-
tion when making decisions; and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a business management ex-
perience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised business management experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) facilitate internal and external office communica-
tions to support work activities; 

(D) demonstrate appropriate use of information tech-
nology tools to manage and perform work responsibilities; 
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(E) create customary styles of business documents such 
as memoranda, letters, emails, and reports, as appropriate; 

(F) perform scheduling functions electronically to facil-
itate on-time, prompt completion of work activities; 

(G) demonstrate growth of technical skill competen-
cies; 

(H) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(I) collect representative work samples. 

§127.297. Practicum in Marketing (Two Credits), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Recommended Pre-
requisite: Principles of Business, Marketing, and Finance. Students 
shall be awarded two credits for successful completion of this course. 
A student may repeat this course once for credit provided that the stu-
dent is experiencing different aspects of the industry and demonstrating 
proficiency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Marketing Career Cluster focuses on planning, 
managing, and performing marketing activities to reach organizational 
objectives. 

(3) Practicum in Marketing is a series of dynamic activities 
that focus on the customer to generate a profitable exchange. Students 
will gain knowledge and skills that help them to be proficient in one 
or more of the marketing functional areas associated with distribution, 
financing, marketing information management, pricing, product plan-
ning, promotion, purchasing, risk management, and selling skills. Stu-
dents will integrate skills from academic subjects, information technol-
ogy, interpersonal communication, and management training to make 
responsible decisions. The practicum course is a paid or unpaid expe-
rience for students participating in a coherent sequence of career and 
technical courses in marketing. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using speak-
ing, listening, and writing skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) demonstrate integrity by choosing the ethical course 
of action and complying with all applicable rules, laws, and regula-
tions; 

(F) demonstrate time-management skills such as prior-
itizing tasks, following schedules, and tending to goal-relevant activ-
ities in ways that use time wisely and optimize efficiency and results; 
and 

(G) demonstrate leadership skills by participating in ac-
tivities such as career and technical education student organizations. 

(2) The student knows the nature of business and shows its 
contribution to society. The student is expected to: 

(A) distinguish ways that businesses contribute to soci-
ety; 

(B) explain the importance of social responsibility; 

(C) describe types of business activities; 

(D) explain the organizational design of businesses; 

(E) discuss the global environment in which businesses 
operate; and 

(F) depict factors that affect the business environment 
and how businesses can respond. 

(3) The student demonstrates the importance of marketing 
and the functions of marketing. The student is expected to: 

(A) explain the marketing concept; and 

(B) describe each marketing function and how it relates 
to the marketing concept. 

(4) The student analyzes the marketing mix, which in-
volves a combination of the decisions about product, price, place, 
promotion, and people. The student is expected to: 

(A) explain how each component of the marketing mix 
contributes to successful marketing; and 

(B) illustrate the importance of marketing strategies in 
the marketing mix. 

(5) The student knows the concepts and strategies used to 
determine target markets and market identification. The student is ex-
pected to: 

(A) explain the importance of target markets; 

(B) compare and contrast advantages and disadvan-
tages of market segmentation and mass marketing; 

(C) distinguish among geographic, demographic, psy-
chographic, and behavioral segmentation; and 

(D) explain the nature of marketing planning. 

(6) The student applies mathematical concepts in market-
ing. The student is expected to: 

(A) execute calculations involving money, time, space, 
materials, and data; 

(B) interpret charts and graphs to make informed mar-
keting decisions; 

(C) use formulas and equations to determine price, 
profit, costs, and break-even point; 
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(D) perform mathematical operations; 

(E) predict reasonable estimations; 

(F) create mathematical models from real-life situa-
tions; and 

(G) determine rate of change mathematically. 

(7) The student knows how to use self-development tech-
niques and interpersonal skills to accomplish marketing objectives. 
The student is expected to: 

(A) identify and practice effective interpersonal and 
team-building skills involving situations with coworkers, managers, 
and customers; 

(B) develop short- and long-term personal goals; 

(C) identify and use time-management principles; and 

(D) participate in leadership and career development 
activities. 

(8) The student applies information technology as an effec-
tive marketing tool. The student is expected to: 

(A) identify social media trends in marketing; 

(B) identify ways that technology impacts business; 

(C) apply web-search skills; 

(D) demonstrate word-processing skills; 

(E) use database applications; and 

(F) execute spreadsheet applications. 

(9) The student recognizes that careers are ever changing 
and require continual self-assessment, research, and preparation to de-
velop and implement responsible decisions. The student is expected 
to: 

(A) develop a working portfolio containing compo-
nents such as resume, cover letter, thank you letter, references, letter 
of recommendation, and work samples; 

(B) analyze personal social media accounts for poten-
tial employability; and 

(C) demonstrate interview skills. 

(10) The student knows the importance of emerging trends 
and technologies in marketing. The student is expected to: 

(A) discuss trends affecting marketing; and 

(B) research emerging technologies in marketing. 

(11) The student knows the impact and value of diversity. 
The student is expected to: 

(A) explain how diversity affects marketing; and 

(B) probe the impact of multiculturalism and multigen-
erationalism on marketing activities. 

(12) The student knows that marketing begins with a work-
ing knowledge of economic concepts. The student is expected to: 

(A) discuss characteristics of economic goods and ser-
vices; 

(B) identify economic needs and wants; 

(C) explain the concept of utility and cite examples of 
types of utility; 

(D) describe the function of prices in markets; and 

(E) clarify how the interaction of supply and demand 
affects price. 

(13) The student knows that a nation's economic system 
is determined by what is produced, how it is produced, and how it is 
distributed. The student is expected to: 

(A) compare and contrast how economies answer basic 
economic questions; 

(B) explain why most economies are mixed; and 

(C) determine the relationship between government and 
business. 

(14) The student knows that private enterprise is based on 
independent decisions by businesses and limited government involve-
ment. The student is expected to: 

(A) determine characteristics of a private enterprise 
system; 

(B) explain the advantages and disadvantages of private 
enterprise; and 

(C) identify examples of competitive business situa-
tions such as price or nonprice competition. 

(15) The student knows that economic factors such as gross 
domestic product, standard of living, consumer price index, and unem-
ployment figures help influence a company's marketing strategies. The 
student is expected to: 

(A) identify economic measurements used to analyze 
an economy; 

(B) research how economic measures are used in a mar-
ket economy; 

(C) describe the concept of price stability as an eco-
nomic measure; 

(D) interpret the measure of consumer spending as an 
economic indicator; 

(E) examine the impact of a nation's unemployment 
rates; and 

(F) describe the economic impact of inflation on busi-
ness. 

(16) The student knows that changes in the economy in-
clude prosperity, recession, depression, and recovery and are collec-
tively referred to as the business cycle. The student is expected to: 

(A) explain the concept of business cycles; and 

(B) describe the impact that phases of a business cycle 
have on the economy. 

(17) The student knows that distribution systems facilitate 
the movement of products. The student is expected to: 

(A) understand channels of distribution; 

(B) identify physical distribution activities; and 

(C) examine costs associated with distribution. 

(18) The student knows that marketers use investment and 
financial services to achieve goals and objectives. The student is ex-
pected to: 

(A) illustrate types of financial services; and 
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(B) explain the purpose of a credit contract. 

(19) The student knows the concept of pricing and strate-
gies used in determining and adjusting price. The student is expected 
to: 

(A) state goals of pricing; 

(B) identify factors affecting pricing; 

(C) explain how pricing affects product, place, and pro-
motion decisions; 

(D) compare and contrast pricing policies; 

(E) calculate a product's price; 

(F) describe the role of business ethics in pricing; and 

(G) analyze legal considerations for pricing. 

(20) The student understands the promotional concepts 
and strategies needed to communicate information about products, 
services, images, and ideas to achieve a desired outcome. The student 
is expected to: 

(A) explain the communication processes as used in 
promotional activities; 

(B) evaluate types of promotion; 

(C) understand the concept of promotional mix; 

(D) define the role of promotion as a marketing func-
tion; 

(E) describe the use of business ethics in promotion; 

(F) explore the regulation of promotion; 

(G) explain the nature of direct marketing channels; 

(H) model communication channels used in sales pro-
motion; and 

(I) describe communication channels used in public re-
lations activities. 

(21) The student knows that advertising is the paid form 
of nonpersonal communication about an identified sponsor's products. 
The student is expected to: 

(A) illustrate types of advertising media; 

(B) differentiate between product and institutional ad-
vertising; and 

(C) identify and evaluate elements of an advertisement. 

(22) The student knows that business risk is the possibility 
of loss or failure. The student is expected to: 

(A) categorize business risks; and 

(B) interpret how various types of risks impact business 
activities. 

(23) The student knows that marketers responsible for risk 
management follow a process to decide the best strategy to deal with 
each risk. The student is expected to: 

(A) evaluate security precautions; and 

(B) demonstrate knowledge of safety precautions in the 
workplace. 

(24) The student knows what influences customers before 
they make a purchase. The student is expected to: 

(A) differentiate among a feature and a benefit; 

(B) compare and contrast between consumer and orga-
nizational buying behavior; 

(C) determine customer needs and wants; 

(D) classify buying motives; and 

(E) analyze how customers and organizations apply the 
decision-making process. 

(25) The student knows how marketers use the selling 
process. The student is expected to: 

(A) locate product information; and 

(B) illustrate the sale process. 

(26) The student understands the techniques and strategies 
used to foster positive, ongoing relationships with customers to en-
hance company image. The student is expected to: 

(A) explain the nature of positive customer relations; 

(B) describe a customer service mindset; 

(C) explain the management role in customer relations; 

(D) identify a company brand promise; 

(E) explore ways of reinforcing company image 
through employee performance; and 

(F) describe the use of technology in customer relation-
ship management. 

(27) The student understands a business's responsibility to 
know and abide by workplace laws, trade regulations, and ethical be-
havior that affect business operations. The student is expected to: 

(A) apply ethics to demonstrate trustworthiness; 

(B) explain the nature of business ethics; 

(C) describe legal issues affecting businesses; 

(D) defend the nature of human resources regulations; 

(E) explain the nature of workplace regulations such as 
Occupational Safety and Health Administration and statutes such as the 
Americans with Disabilities Act; 

(F) discuss employment relationships; 

(G) illustrate the nature of trade regulations; and 

(H) describe the impact of antitrust legislation. 

(28) The student applies ethical reasoning to a variety of 
workplace situations in order to make ethical decisions. The student is 
expected to: 

(A) evaluate alternative responses to workplace situa-
tions based on personal or professional ethical responsibilities; 

(B) identify personal and long-term workplace conse-
quences of unethical or illegal behaviors; 

(C) investigate the most appropriate response to work-
place situations based on legal and ethical considerations; and 

(D) demonstrate responsible behavior, honesty, in-
tegrity, and ethical work habits. 

(29) The student completes required training, education, 
and certification to prepare for employment in a particular career field. 
The student is expected to: 
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(A) identify training, education, and certification re-
quirements for occupational choice; and 

(B) participate in career-related training or degree pro-
grams. 

(30) The student knows the elements and processes of 
product planning. The student is expected to: 

(A) explain the nature and scope of product planning; 

(B) relate product-mix strategies to meet customer ex-
pectations; and 

(C) define the product life cycle. 

§127.298. Extended Practicum in Marketing (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses 
in the Marketing Career Cluster. Recommended prerequisite: Princi-
ples of Business, Marketing, and Finance. Corequisite: Practicum in 
Marketing. This course must be taken concurrently with Practicum in 
Marketing and may not be taken as a stand-alone course. Students shall 
be awarded one credit for successful completion of this course. A stu-
dent may repeat this course once for credit provided that the student is 
experiencing different aspects of the industry and demonstrating profi-
ciency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Marketing Career Cluster focuses on planning, 
managing, and performing marketing activities to reach organizational 
objectives. 

(3) Extended Practicum in Marketing is a series of dynamic 
activities that focus on the customer to generate a profitable exchange. 
Students will gain knowledge and skills that help them to be profi-
cient in one or more of the marketing functional areas associated with 
distribution, financing, marketing information management, pricing, 
product planning, promotion, purchasing, risk management, and sell-
ing skills. Students will integrate skills from academic subjects, in-
formation technology, interpersonal communication, and management 
training to make responsible decisions. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
marketing; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, integrity, 
customer service, work ethic, adaptability with increased fluency; 

(D) demonstrate use of personal information man-
agement, email, Internet, writing and publishing, presentation, and 
spreadsheet or database applications with increased fluency for rele-
vant projects; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate proper use of written, verbal, and vi-
sual communication techniques with increased proficiency; 

(B) apply active listening skills to obtain and clarify in-
formation; 

(C) create and deliver formal and informal presenta-
tions effectively; 

(D) analyze, interpret, and effectively communicate in-
formation; and 

(E) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) conduct technical research to gather information 
necessary for decision making; and 

(C) analyze elements of a problem to develop creative 
and innovative solutions. 

(4) The student understands and applies proper safety and 
security techniques in the workplace. The student is expected to: 

(A) demonstrate understanding of and consistently fol-
low workplace safety rules and regulations; and 

(B) adhere to technology safety and security policies 
such as acceptable use policy and webpage policies. 

(5) The student understands the professional, ethical, and 
legal responsibilities in marketing. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply alternative responses to workplace situations 
based on personal or professional ethical responsibilities; 

(C) show integrity by choosing the ethical course of ac-
tion when making decisions; and 
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(D) comply with all applicable rules, laws, and regu-
lations such as Occupational Safety and Health Administration and 
statutes such as the Americans with Disabilities Act in a consistent 
manner. 

(6) The student participates in a marketing experience. The 
student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised marketing experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) demonstrate use of information technology tools to 
manage and perform work responsibilities; 

(D) apply concepts and strategies needed to communi-
cate information about products, services, images, and ideas to achieve 
a desired outcome; 

(E) model communication channels used in sales pro-
motion; 

(F) apply different components of the marketing mix to 
contribute to successful marketing; 

(G) apply the elements and processes of product plan-
ning, including related product-mix strategies to meet customer expec-
tations; 

(H) identify and evaluate elements of an advertisement 
with increased fluency; 

(I) demonstrate growth of technical skill competencies; 

(J) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(K) collect representative work samples. 

§127.299. Practicum in Entrepreneurship (Two Credits), Adopted 
2023. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisites: Entrepreneurship I and Entrepreneurship II or successful 
completion of at least two courses in a career and technical education 
(CTE) program of study. Students shall be awarded two credits for 
successful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) This course can serve in multiple CTE programs of 
study, as it focuses on planning, managing, organizing, directing, and 
evaluating business functions essential to efficient and productive 
business management, finance, operations, and marketing related to 
the student's industry focus. 

(3) Practicum in Entrepreneurship provides students the 
opportunity to apply classroom learning and experiences to real-world 

business problems and opportunities in a free enterprise system while 
expanding their skill sets and professional relationships as a real or 
simulated business owner versus the experience one would have as 
an employee. Students will prepare for an entrepreneurial career in 
their area of interest in their career cluster and build on and apply the 
knowledge and skills gained from courses taken in an array of career 
areas. Practicum experiences occur in a paid or an unpaid arrangement 
and a variety of locations appropriate to the nature and level of the stu-
dent's need for work-based learning experience. Students implement 
personal and interpersonal skills to strengthen individual performance 
in the workplace and in society and to make a successful transition 
to the workforce or postsecondary education. It is recommended that 
students are paired with local business owners or employers in their 
specific industry program of study. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organi-
zations, local chamber of commerce meetings, and meetings with 
entrepreneurs, mentors, or industry experts. 

(5) Students are encouraged to transition from the idea 
phase to action and implementation of a business, including validation 
through sales in a real or simulated scenario. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) participate in a paid or an unpaid laboratory or 
work-based application of previously studied knowledge and skills 
related to entrepreneurship; 

(B) demonstrate professional business skills through 
written and oral communication; 

(C) demonstrate collaboration skills through teamwork 
and constructive dialogue; 

(D) demonstrate professionalism by behaving in a man-
ner appropriate for the profession and workplace; 

(E) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(F) comply with all applicable rules, laws, and regula-
tions; 

(G) demonstrate time-management skills by prioritiz-
ing tasks, following schedules, and accomplishing goal-relevant activi-
ties in a way that uses time wisely and optimizes efficiency and results; 

(H) identify appropriate business attire for the selected 
workplace; and 

(I) demonstrate critical and analytical thinking skills 
when comparing business decisions. 

(2) The student analyzes major problem areas and potential 
problem areas for entrepreneurs while demonstrating an understanding 
of leverage points and constraints. The student is expected to: 

(A) assess businesses that have failed, determine fac-
tors associated with business closure, and prepare and present analysis 
to peers; 

(B) research and analyze risks faced by entrepreneurs; 

PROPOSED RULES February 28, 2025 50 TexReg 1303 



(C) evaluate entrepreneurial risk versus opportunity for 
a given business example; 

(D) describe how entrepreneurship differs from work-
ing for an employer; 

(E) analyze personal aptitude for entrepreneurship; 

(F) describe how entrepreneurs must manage organiza-
tional finances; 

(G) research and apply the entrepreneur's approach to 
risk-taking as it applies to business decision-making; 

(H) explore and explain a company's competitive ad-
vantage in its field of interest; 

(I) analyze the risks and rewards of business ownership 
by interviewing an entrepreneur in a chosen field of interest; and 

(J) analyze how psychology and sociology explain fac-
tors that drive customer behavior and impact business success. 

(3) The student identifies the appropriate legal structure, 
benefits, and drawbacks for different business types. The student is 
expected to: 

(A) describe the different basic types of business forma-
tion, including sole proprietorship, partnership, corporation, and lim-
ited liability company; 

(B) compare the benefits and drawbacks for each type 
of business structure such as personal liability and taxes; and 

(C) research an existing business and simulate liability 
issues associated with its type of business structure through role-play. 

(4) The student determines how to obtain funding and all 
associated costs needed to start a particular business. The student is 
expected to: 

(A) describe all materials, facilities, technology, inven-
tory, and personnel that will be needed to start and sustain the business; 

(B) devise a timeline of tasks that must be completed, 
including the associated costs; 

(C) list and describe all supplies, personnel wages and 
salaries, inventories, insurance, utilities, repair and maintenance, and 
other operating costs associated with funding the business once it is 
operating; 

(D) document and analyze the costs associated with op-
erating the business, using cash flow and return on investment as a 
means of evaluation; 

(E) estimate how much money will be needed on-hand 
to operate the business until the break-even point; 

(F) seek the advice of mentors from industry to analyze 
and discuss actual business situations and funding options to assist the 
student with a business idea; 

(G) create and analyze financial statements to identify 
ways to improve business performance in a business model of choice; 
and 

(H) define cash burn in relationship to a business's via-
bility. 

(5) The student examines the responsibilities businesses 
have to employees and the community. The student is expected to: 

(A) explain the benefits of a business that contributes to 
the economic well-being of its employees and community; 

(B) research and describe the methods in which a busi-
ness can ensure economic growth and provide jobs; 

(C) explore and analyze the health and safety responsi-
bilities a business has to the community and its employees; and 

(D) research and identify how businesses are making 
investments in community infrastructure. 

(6) The student analyzes for-profit and non-profit business 
growth and exit strategies. The student is expected to: 

(A) compare business growth strategies and identify 
and defend the most favorable for a potential business; 

(B) describe methods that a business owner can use to 
obtain financial support to expand a business; 

(C) identify and explain various methods an entrepre-
neur can use to determine how much a business is worth; 

(D) analyze various paths to exit a business and the im-
pact from startup decisions; and 

(E) explain the factors an entrepreneur should consider 
when preparing to exit a business. 

(7) The student collaborates in small groups to complete a 
project-based research activity to develop critical thinking and creative 
problem solving. The student is expected to: 

(A) analyze a real-world work site and research an ex-
isting issue or problem the business is experiencing; 

(B) research and report how to resolve the business 
problem; 

(C) develop a proposal for future business opportuni-
ties; and 

(D) determine how to create business relationships or 
alliances that would be beneficial to the business. 

§127.300. Extended Practicum in Entrepreneurship (One Credit), 
Adopted 2023. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or an unpaid capstone experience for students par-
ticipating in a coherent sequence of career and technical education 
(CTE) courses in the Marketing Career Cluster. Recommended pre-
requisites: Entrepreneurship I and Entrepreneurship II or successful 
completion of at least two courses in a CTE program of study. Coreq-
uisite: Practicum in Entrepreneurship. This course must be taken con-
currently with Practicum in Entrepreneurship and may not be taken as 
a stand-alone course. Students shall be awarded one credit for success-
ful completion of this course. A student may repeat this course once 
for credit provided that the student is experiencing different aspects of 
the industry and demonstrating proficiency in additional and more ad-
vanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) This course can serve in multiple CTE programs of 
study, as it focuses on planning, managing, organizing, directing, and 
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evaluating business functions essential to efficient and productive 
business management, finance, operations, and marketing related to 
the student's industry focus. 

(3) Extended Practicum in Entrepreneurship provides stu-
dents the opportunity to apply classroom learning and experiences to 
real-world business problems and opportunities in a free enterprise sys-
tem while expanding their skill sets and professional relationships as a 
real or simulated business owner versus the experience one would have 
as an employee. Students will prepare for an entrepreneurial career in 
their area of interest in their career cluster and build on and apply the 
knowledge and skills gained from courses taken in an array of career 
areas. Practicum experiences occur in a paid or an unpaid arrangement 
and a variety of locations appropriate to the nature and level of the stu-
dent's need for work-based learning experience. Students implement 
personal and interpersonal skills to strengthen individual performance 
in the workplace and in society and to make a successful transition 
to the workforce or postsecondary education. It is recommended that 
students are paired with local business owners or employers in their 
specific industry program of study. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organi-
zations, local chamber of commerce meetings, and meetings with 
entrepreneurs, mentors, or industry experts. 

(5) Students are encouraged to transition from the idea 
phase to action and implementation of a business, including validation 
through sales in a real or simulated scenario. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or an unpaid, laboratory- or 
work-based application of previously studied knowledge and skills re-
lated to entrepreneurship; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to succeed as an entrepreneur such as diligence, 
perseverance, self-discipline, integrity, customer service, work ethic, 
and adaptability with increased fluency; 

(D) demonstrate use of business information manage-
ment tools with increased fluency for relevant projects; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate proper use of written, verbal, and vi-
sual communication techniques with increased proficiency; 

(B) apply active listening skills to obtain and clarify in-
formation; 

(C) create and deliver formal and informal presenta-
tions effectively; 

(D) analyze, interpret, and effectively communicate in-
formation; and 

(E) exhibit positive customer/client communication 
skills to maintain effective internal and external business relationships. 

(3) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) conduct technical research to gather information 
necessary for decision making; and 

(C) analyze elements of a problem to develop creative 
and innovative solutions. 

(4) The student understands and applies proper safety and 
security techniques in the workplace. The student is expected to: 

(A) demonstrate understanding of and consistently fol-
low workplace safety rules and regulations; and 

(B) adhere to technology safety and cybersecurity poli-
cies such as acceptable use policy and webpage policies. 

(5) The student understands the ethical and legal responsi-
bilities in entrepreneurship. The student is expected to: 

(A) apply appropriate responses to workplace situations 
based on personal or professional ethical responsibilities; 

(B) demonstrate integrity by choosing the ethical 
course of action when making decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions for the selected industry. 

(6) The student participates in an entrepreneurial experi-
ence. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) demonstrate use of information technology tools to 
manage and perform work responsibilities; 

(D) create customary styles of documents such as mem-
oranda, letters, emails, and reports, as appropriate, to an industry of 
choice; 

(E) apply the elements and processes of entrepreneur-
ship to grow a business idea and meet customer expectations; 

(F) demonstrate growth of technical skill competencies; 

(G) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(H) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
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♦ ♦ ♦ 

SUBCHAPTER G. EDUCATION AND 
TRAINING 
19 TAC §§127.309 - 127.315, 127.343 - 127.346 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.309. Principles of Education and Training (One Credit), 
Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9 and 10. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Principles of Education and Training is designed to in-
troduce learners to the various careers within the Education and Train-
ing Career Cluster. Students use self-knowledge as well as educational 
and career information to analyze various careers within the Education 
and Training Career Cluster. Students are introduced to societal influ-
ences of education and various school models. Additionally, students 
learn the role and responsibilities of a classroom educator. Students 
will develop a graduation plan that leads to a specific career choice in 
the student's interest area. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by the education profession and related oc-
cupations. The student is expected to: 

(A) demonstrate written communication skills; 

(B) perform job-appropriate numerical and arithmetic 
applications; 

(C) practice various forms of communication such as 
verbal and non-verbal communication used in educational and career 
settings; 

(D) exhibit teamwork skills; 

(E) analyze the impact of current decision making on 
short- and long-term career plans; 

(F) identify and implement problem-solving tech-
niques; 

(G) identify conflict-management skills; 

(H) describe effective leadership skills; 

(I) describe productive work habits such as being orga-
nized, managing time, and taking initiative; 

(J) demonstrate professionalism, including appropriate 
attire expected of professionals in educational settings; and 

(K) identify effective work ethic practices. 

(2) The student identifies strategies that promote health and 
wellness to address the unique challenges of educators in balancing 
work and personal responsibilities. The student is expected to: 

(A) explain common signs of stress and anxiety; 

(B) describe appropriate boundaries for a healthy work-
life balance; 

(C) discuss the impacts of an education career on per-
sonal lifestyle such as impacts on time, earning potential, community 
presence and involvement, health and wellness, and family; 

(D) describe appropriate boundaries for a healthy work-
life balance; and 

(E) discuss strategies to manage health and wellness. 

(3) The student recognizes the impact of social media and 
web-based applications on the education process. The student is ex-
pected to: 

(A) demonstrate appropriate use of social media for ed-
ucational purposes; and 

(B) identify web-based resources that can be used in the 
education process. 

(4) The student investigates the range of employment op-
portunities in the education and training field. The student is expected 
to: 

(A) identify and investigate career opportunities in ed-
ucation and training; 

(B) investigate additional occupations in education and 
training such as professional support services, administration, county 
extension agent, and corporate trainer; 

50 TexReg 1306 February 28, 2025 Texas Register 



(C) compare transferable skills among a variety of ca-
reers in education and; and 

(D) analyze results from personal assessments such as 
how results from career interest and ability inventories relate to skills 
necessary for success in education and training occupations. 

(5) The student explains societal impacts on the education 
and training field. The student is expected to: 

(A) investigate trends or issues that have influenced the 
development of education across the United States such as historical, 
societal, cultural, and political trends and issues; 

(B) explain pedagogy and andragogy theory; 

(C) predict the education and training job market using 
information from sources such as labor market information, technol-
ogy, and societal or economic trends; and 

(D) summarize the role of family/caregiver in educa-
tion. 

(6) The student describes the characteristics of different ed-
ucational and training environments. The student is expected to: 

(A) summarize the various roles and responsibilities of 
professionals in teaching and training and early learning, including 
demonstrating ethical behavior in educational settings; 

(B) describe different types of schools in urban and ru-
ral areas and public and private schools such as academies, Montessori, 
charter, and magnet schools; 

(C) compare teacher salary schedules among different 
school models such as public, private, and charter schools within rural 
and urban areas of the state; 

(D) discuss factors, including stipends, state and school 
district initiatives, and level of education, that can impact earning po-
tential; and 

(E) identify various sources for information related to 
education careers such as requirements to become a teacher, curriculum 
standards, and the structures and roles of state and federal governing 
bodies in education. 

(7) The student experiences authentic education and train-
ing opportunities. The student is expected to: 

(A) observe educator duties and responsibilities 
through activities such as assisting, shadowing, or observing; 

(B) develop and evaluate instructional materials such as 
visuals, teacher aids, manipulatives, lessons, and lesson plans; 

(C) define lesson plan components, including objec-
tives, direct instruction, guided practice, independent practice, and 
formative and summative assessments; 

(D) identify and discuss methods to adapt lessons to 
meet student needs; and 

(E) identify a personal set of beliefs related to education 
in preparation for developing a philosophy of education. 

(8) The student identifies elements of an effective class-
room environment. The student is expected to: 

(A) use available classroom equipment and technology 
for effective instruction; 

(B) analyze effective tools used in classroom manage-
ment such as classroom expectations, seating charts, classroom set-up, 
procedures and routines, and teacher organization and preparation; 

(C) explain characteristics of an effective learning en-
vironment, including universally accessible classroom design; 

(D) analyze positive behavior intervention techniques, 
including restorative practices; and 

(E) develop a differentiated lesson plan that includes 
scaffolding for all levels of learners. 

(9) The student analyzes the education and training re-
quirements for a career in an area of interest. The student is expected 
to: 

(A) investigate degree plans or training alternatives for 
various occupations within teaching and training and early learning; 

(B) develop a graduation plan that leads to a specific 
career choice in the area of interest; 

(C) investigate and identify high school and dual enroll-
ment opportunities related to education and training careers; 

(D) investigate and identify scholarships, grants, and fi-
nancial incentives related to interest areas in education and training; 

(E) identify and compare technical and community col-
lege programs that align with interest areas in education and training; 
and 

(F) identify and compare university programs and insti-
tutions that align with interest areas in education and training. 

(10) The student documents technical knowledge and skills 
related to education and training. The student is expected to: 

(A) assemble basic professional portfolio components 
such as basic resume, samples of work, service-learning logs, assess-
ment results, and mock scholarship applications; and 

(B) present a portfolio to interested stakeholders such 
as teachers, school administrators, career and technical education ad-
ministrators, curriculum specialists, or human resources personnel. 

(11) The student understands how classroom observations 
(video or in person) inform and improve instruction. The student is 
expected to: 

(A) apply knowledge gained in the course to conduct 
targeted observations; 

(B) record objective observations of student behavior 
and teacher interactions; 

(C) explain how observations can influence philosophy 
of education and delivery of instruction; and 

(D) identify qualities of an effective classroom through 
classroom observation. 

§127.310. Human Growth and Development (One Credit), Adopted 
2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Education and Training or Principles of Human 
Services. Students shall be awarded one credit for successful comple-
tion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
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vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Human Growth and Development is an examination of 
human development across the lifespan with emphasis on research, 
theoretical perspectives, and common physical, cognitive, emotional, 
and social developmental milestones. Students use the knowledge and 
skills gained in this course to prepare for a career path working with 
children in an educational or service learning setting. The course cov-
ers material that is generally taught in a postsecondary, one-semester 
introductory course in developmental psychology or human develop-
ment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate written communication skills; 

(B) perform job-appropriate numerical and arithmetic 
applications; 

(C) practice various forms of communication such as 
verbal and non-verbal communication used in educational and career 
settings; 

(D) exhibit teamwork skills; 

(E) apply decision-making skills; 

(F) implement problem-solving techniques; 

(G) describe and apply conflict management skills; 

(H) describe and demonstrate effective leadership 
skills; 

(I) update a professional portfolio with portfolio com-
ponents such as a resume and samples of work; 

(J) demonstrate professionalism; and 

(K) describe effective work ethic practices. 

(2) The student understands historical, theoretical, and re-
search perspectives of human growth and development throughout the 
lifespan. The student is expected to: 

(A) explain the role of theories in understanding human 
development; 

(B) describe theoretical perspectives regarding influ-
ences on human development throughout the lifespan; 

(C) summarize how historical theories influence mod-
ern theories of human development; 

(D) compare research methods commonly used to study 
human development; and 

(E) compare pedagogy and andragogy. 

(3) The student understands the importance of prenatal care 
in the development of a child. The student is expected to: 

(A) describe nutritional needs prior to and during preg-
nancy; 

(B) explain reasons for medical care and good health 
practices prior to and during pregnancy; 

(C) outline stages of prenatal development; 

(D) discuss the role of genetics in prenatal develop-
ment; and 

(E) identify environmental factors affecting develop-
ment of the fetus. 

(4) The student understands the development of children 
ages newborn through two years. The student is expected to: 

(A) analyze the physical, emotional, social, and cogni-
tive development of infants and toddlers; 

(B) analyze various developmental theories relating to 
infants and toddlers; 

(C) investigate the influences of the family and society 
on the infant and toddler; 

(D) summarize strategies for optimizing the develop-
ment of infants and toddlers, including those with special needs; 

(E) determine techniques that promote the health and 
safety of infants and toddlers; and 

(F) determine developmentally appropriate guidance 
techniques for children in the first two years of life. 

(5) The student understands the development of children 
ages 3 through 5 years. The student is expected to: 

(A) analyze the physical, emotional, social, and cogni-
tive development of preschoolers; 

(B) analyze various developmental theories relating to 
preschoolers; 

(C) investigate the influences of the family and society 
on preschoolers; 

(D) summarize strategies for optimizing the develop-
ment of preschoolers, including those with special needs; 

(E) determine techniques that promote the health and 
safety of preschoolers; and 

(F) compare and suggest developmentally appropriate 
guidance techniques for preschoolers. 

(6) The student understands the development of children 
ages 6 through 11 years. The student is expected to: 

(A) analyze the physical, emotional, social, and cogni-
tive development of children in the early to middle childhood stage of 
development; 

(B) analyze various developmental theories relating to 
children in the early to middle childhood stage of development; 

(C) investigate the influences of the family and society 
on children in the early to middle childhood stage of development; 
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(D) summarize strategies for optimizing the develop-
ment of children in the early to middle childhood stage of development, 
including those with special needs; 

(E) determine techniques that promote the health and 
safety of children in the early to middle childhood stage of develop-
ment; and 

(F) compare and suggest developmentally appropriate 
guidance techniques for children in the early to middle childhood stage 
of development. 

(7) The student understands the development of adoles-
cents ages 12 through 19 years. The student is expected to: 

(A) analyze the biological and cognitive development 
of adolescents; 

(B) analyze the emotional and social development of 
adolescents; 

(C) discuss various theoretical perspectives relevant to 
adolescent growth and development; 

(D) investigate the influences of the family and society 
on adolescents; 

(E) summarize strategies for optimizing the develop-
ment of adolescents, including those with special needs; 

(F) determine techniques that promote the health and 
safety of adolescents; and 

(G) compare and suggest developmentally appropriate 
guidance techniques for adolescents. 

(8) The student understands the importance of care and 
protection of children and adolescents. The student is expected to: 

(A) determine services provided by agencies that pro-
tect the rights of children and adolescents; 

(B) summarize various resources focusing on the care 
and protection of children and adolescents; 

(C) discuss the impact of changing demographics and 
cultural diversity on the health and welfare of children and adolescents; 

(D) analyze forms, causes, effects, prevention, and 
treatment of child abuse; 

(E) explain the impact of appropriate health care and 
importance of safety for children and adolescents; and 

(F) discuss responsibilities of community members, 
legislation, and public policies related to care and protection of 
children and adolescents. 

(9) The student understands the development of adults ages 
20 through 39 years. The student is expected to: 

(A) analyze various development theories relating to 
early adults, including biological and cognitive development; 

(B) analyze various development theories relating to 
early adults, including emotional, moral, and psychosocial develop-
ment; 

(C) investigate the influences of society and culture on 
early adults; and 

(D) discuss the importance of family, human relation-
ships, and social interaction for early adults. 

(10) The student understands the development of adults 
ages 40 through 65 years. The student is expected to: 

(A) analyze various development theories relating to 
middle adults, including biological and cognitive development; 

(B) analyze various development theories relating to 
middle adults, including emotional, moral, and psychosocial develop-
ment; 

(C) investigate the influences of society and culture on 
middle adults; and 

(D) discuss the importance of family, human relation-
ships, and social interaction for middle adults. 

(11) The student understands the development of adults 
ages 66 years and older. The student is expected to: 

(A) analyze various development theories relating to 
those within the stage of late adulthood, including biological and 
cognitive development; 

(B) analyze various development theories relating to 
those within the stage of late adulthood, including emotional, moral, 
and psychosocial development; 

(C) investigate the influences of society and culture on 
those within the stage of late adulthood; and 

(D) discuss the importance of family, human relation-
ships, and social interaction for those within the stage of late adulthood. 

(12) The student explores career opportunities available in 
education and training and human services. The student is expected to: 

(A) assess personal interests, aptitudes, and abilities as 
related to the various occupations within education and training and 
human services; 

(B) evaluate employment and entrepreneurial opportu-
nities, including education requirements in a field of interest; and 

(C) identify effective methods for securing part-time or 
entry-level employment in positions that prepare students for careers 
in education and training or human services. 

§127.311. Child Development (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Human Services or Principles of Education and 
Training. Students shall be awarded one credit for successful comple-
tion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Child Development is a course that addresses knowl-
edge and skills related to child growth and development from prenatal 
through school-age children. Students use these skills to promote the 
well-being and healthy development of children and investigate careers 
related to the care and education of children. 
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(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply interpersonal communication skills in busi-
ness and industry settings; 

(B) explain the value of and demonstrate collaboration 
within the work environment; 

(C) apply productive work habits, including time man-
agement, organization, initiative, and self-direction; 

(D) identify work ethics and professional skills needed 
in a work environment; and 

(E) identify and demonstrate problem-solving, creativ-
ity, and critical-thinking skills needed within the work environment. 

(2) The student analyzes roles and responsibilities of care-
givers or guardians. The student is expected to: 

(A) compare parenting styles and the potential influ-
ence of each style on a child's development; 

(B) investigate the legal rights and responsibilities of 
parents; 

(C) analyze positive relationship characteristics and de-
velopmentally appropriate communication skills needed for parenting; 
and 

(D) analyze the parental responsibilities of educating 
children through the continuum of developmental stages. 

(3) The student examines the care, protection, and safety 
of children. The student is expected to: 

(A) analyze the effects of childhood trauma at each de-
velopmental stage; 

(B) describe the counseling and therapeutic services 
available to children such as pharmacotherapy and cognitive-behav-
ioral, family, trauma-focused, and play therapy; 

(C) demonstrate first aid and cardiopulmonary resusci-
tation skills; 

(D) analyze community resources relevant to the care 
and protection of children, including childcare services, health care ser-
vices, and auxiliary service organizations; 

(E) examine suggested preventative health care rec-
ommendations for children such as American Academy of Pediatrics 
(AAP) and Centers for Disease Control and Prevention (CDC) guide-
lines and recommendations for immunizations, physical exams, and 
oral hygiene; 

(F) assess the safety of children's cribs, toys, clothing, 
food, and travel safety equipment; and 

(G) identify current legislation and public policies af-
fecting the care, protection, and safety of children. 

(4) The student investigates components of optimal prena-
tal care and development. The student is expected to: 

(A) identify signs and stages of pregnancy; 

(B) analyze the effect of environmental and hereditary 
factors on conception and fetal development, including prenatal brain 
development; 

(C) identify characteristics of, contributing factors to, 
and treatment of various fetal birth defects, including defects of un-
known ideology; 

(D) analyze nutritional needs prior to and during preg-
nancy; 

(E) analyze appropriate medical care and good health 
practices prior to and during pregnancy; 

(F) explain how technological advances in prenatal care 
can impact child development; 

(G) explore careers that provide service to those receiv-
ing prenatal care; and 

(H) analyze the process of labor and delivery methods. 

(5) The student investigates strategies for optimizing the 
development of children ages birth through 12 months, including those 
with special needs. The student is expected to: 

(A) analyze the physical, emotional, social, intellectual, 
and moral developmental needs of children ages birth through twelve 
months; 

(B) investigate the impact of children ages birth through 
twelve months on the family such as the impact on roles, finances, re-
sponsibilities, and relationships in the family; 

(C) analyze the impact of technology such as personal 
usage or exposure and assistive technologies on the growth and devel-
opment of children ages birth through 12 months; 

(D) explore careers that provide service to children ages 
birth through twelve months; and 

(E) identify appropriate nutrition and ways to meet 
nutritional needs, including breast feeding and formula feeding, and 
considerations related to food allergies for children ages birth through 
twelve months. 

(6) The student investigates strategies for optimizing the 
development of children ages 13 months through 35 months, including 
those with special needs. The student is expected to: 

(A) analyze the physical, emotional, social, intellectual, 
and moral developmental needs of children ages 13 months through 35 
months; 

(B) create play activities such as pre-literacy, social 
emotional learning, mathematics, science, physical movement, out-
door play, art, and music activities that enhance the growth and 
development of children ages 13 months through 35 months; 

(C) analyze the impact of technology such as personal 
usage and assistive technologies on the growth and development of 
children ages 13 months through 35 months; 

(D) analyze appropriate nutritional guidelines that pro-
mote wellness in children ages 13 months through 35 months; 

(E) explore careers that provide service to children ages 
13 months through 35 months; and 
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(F) prepare or plan developmentally appropriate snacks 
or meals that meet appropriate nutritional guidelines for children ages 
13 months through 35 months. 

(7) The student analyzes the growth and development of 
children ages 3 through 5 years, including those with special needs. 
The student is expected to: 

(A) analyze the physical, emotional, social, intellectual, 
and moral development needs of the children ages 3 through 5 years; 

(B) describe the role of play in the development of chil-
dren ages 3 through 5 years; 

(C) develop activities such as physical exercise or 
group play activities that meet developmental needs of children ages 
3 through 5 years; 

(D) prepare or plan developmentally appropriate snacks 
or meals that meet appropriate nutritional guidelines for children ages 
3 through 5 years; 

(E) identify minimum standards for licensing regula-
tions of various preschools and childcare settings such as in-home, pri-
vate, public, and religious organizations; 

(F) explore careers that provide service to children ages 
3 through 5 years; and 

(G) analyze the impact of technology on the growth and 
development of children ages 3 through 5 years such as personal usage, 
assistive technologies, and digital citizenship. 

(8) The student analyzes the growth and development of 
children ages 6 through 11 years, including those with special needs. 
The student is expected to: 

(A) analyze the physical, emotional, social, intellectual, 
and moral development needs of children ages 6 through 11 years; 

(B) compare the roles of various school environments 
such as public, private, and home settings in the growth and develop-
ment of children ages 6 through 11 years; 

(C) evaluate the importance of and influences on indi-
vidual and group identity such as self-concept theories, learning styles, 
group dynamics, cultural influences, and societal norms in relation to 
the growth and development of children ages 6 through 11 years; 

(D) develop appropriate activities for meeting develop-
mental needs of children ages 6 through 11 years such as physical exer-
cise, language development, communication, listening skills, indepen-
dence, conflict resolution, and self-discipline; 

(E) create balanced meal plans that are developmentally 
appropriate for children ages 6 through 11 years, including children 
with special dietary needs such as food allergies and type I diabetes; 

(F) explore careers that provide service to children ages 
6 through 11 years; 

(G) discuss legislation and public policies affecting 
children ages 6 through 11 years; and 

(H) analyze the impact of technology on the growth and 
development of children ages 6 through 11 years such as personal us-
age, assistive technologies, and digital citizenship. 

(9) The student analyzes the growth and development of 
children ages 12 through 19 years, including those with special needs. 
The student is expected to: 

(A) summarize the physical, emotional, social, intellec-
tual, and moral needs of children ages 12 through 19 years; 

(B) assess the role of the various school environments 
such as public, private, and home environments on the growth and de-
velopment of children ages 12 through 19 years; 

(C) evaluate the importance of and influences on indi-
vidual and group identity such as self-concept theories, group dynam-
ics, cultural influences, and societal norms in relation to the growth and 
development of children ages 12 through 19 years; 

(D) develop appropriate activities for meeting develop-
mental needs of children ages 12 through 19 years such as physical, 
academic, professional, and social skills; 

(E) create recipes for nutritious snacks or meals appro-
priate for preparation by children ages 12 through 19 years, including 
snacks or meals for individuals with special dietary needs such as food 
allergies or type I diabetes; 

(F) explore careers that provide service to children ages 
12 through 19 years; 

(G) discuss legislation, child labor laws, and public 
policies affecting children ages 12 through 19 years; 

(H) analyze the impact of technology such as personal 
usage, assistive technologies, digital citizenship, digital footprints, 
and social media on the growth and development of children ages 12 
through 19 years; and 

(I) propose short- and long-term career goals in child 
development. 

§127.312. Child Guidance (Two Credits), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Child 
Development or Child Development Associate Foundations. Students 
shall be awarded two credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Child Guidance is a course that addresses the knowl-
edge and skills related to child growth and guidance, equipping stu-
dents to develop positive relationships with children and effective care-
giver skills. Students use these skills to promote the well-being and 
healthy development of children, strengthen a culturally diverse soci-
ety, and pursue careers related to the care, guidance, and education of 
children, including those with special needs. Instruction may be deliv-
ered through school-based laboratory training or through work-based 
delivery arrangements such as cooperative education, mentoring, and 
job shadowing. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 
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(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate effective verbal, nonverbal, written, 
and electronic communication skills; 

(B) demonstrate effective collaboration skills within 
the workplace; 

(C) identify characteristics of effective leaders and 
team members; 

(D) explain the importance of time management to suc-
ceed in the workforce; 

(E) apply work ethics and professionalism in a job set-
ting; and 

(F) use appropriate problem-solving and critical-think-
ing skills. 

(2) The student practices ethical and legal responsibilities 
associated with providing childcare services. The student is expected 
to: 

(A) apply ethical codes of conduct in a childcare set-
ting; 

(B) create coherent written communication between 
parents and childcare staff; 

(C) identify regulatory and compliance guidelines for 
maintaining documentation in childcare settings, including educa-
tional, personnel, and public records; 

(D) advocate through appropriate means for children 
when necessary; 

(E) comply with laws and regulations related to child-
care services; 

(F) determine potential uses and management of tech-
nology, media, and resources to foster healthy child development; and 

(G) employ safeguards to prevent misuse and abuse of 
technology and media with children. 

(3) The student analyzes childcare options for children of 
various ages. The student is expected to: 

(A) compare the financial considerations of childcare 
options; 

(B) examine criteria for selecting quality childcare; and 

(C) review minimum standards for licensing and regu-
lations for center-based and home-based programs. 

(4) The student analyzes responsibilities that promote 
health and wellness of children. The student is expected to: 

(A) monitor student behavior for signs of physical ill-
ness and emotional disturbances in children; 

(B) practice child guidance techniques that contribute 
to the health and wellness of children such as adequate rest, exercise, 
safety, and sanitation; 

(C) apply procedures for creating safe environments for 
children; and 

(D) create a meal plan for children, including nutritious 
snacks, following appropriate food guidelines. 

(5) The student analyzes the effect of play in the develop-
ment of children. The student is expected to: 

(A) create examples of play that promote the physical, 
intellectual, emotional, and social development of children; and 

(B) implement strategies to encourage socially appro-
priate constructive and creative play, including indoor and outdoor ac-
tivities. 

(6) The student applies appropriate guidance techniques 
for children of various ages and developmental levels, including those 
with special needs. The student is expected to: 

(A) discuss the various types of guidance and their ef-
fects on children; 

(B) determine and apply appropriate guidance tech-
niques; and 

(C) distinguish between guidance techniques and be-
havior that could be considered inappropriate, harmful, or abusive. 

(7) The student will implement appropriate strategies and 
practices for optimizing the development of children ages birth through 
twelve months, including those with special needs. The student is ex-
pected to: 

(A) create and implement activities for the development 
of sensory skills; 

(B) create and implement activities for the development 
of language skills; 

(C) create and implement activities for the development 
of physical and motor skills; and 

(D) create and implement activities for the development 
of social skills. 

(8) The student will implement appropriate strategies and 
practices for optimizing the development of children ages 13 months 
through 35 months, including those with special needs. The student is 
expected to: 

(A) create and implement lesson plans for the develop-
ment of physical skills; 

(B) create and implement lesson plans for the develop-
ment of vocabulary and language skills; 

(C) create and implement lesson plans for the develop-
ment of appropriate mathematics skills; 

(D) create and implement lesson plans for the develop-
ment of appropriate science skills; and 

(E) create and implement lesson plans for the develop-
ment of social and emotional skills. 

(9) The student will implement appropriate strategies and 
practices for optimizing the development of children ages 3 through 5 
years, including those with special needs. The student is expected to: 

(A) create and implement lesson plans for the develop-
ment of physical skills; 

(B) create and implement lesson plans for the develop-
ment of appropriate reading and language skills; 
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(C) create and implement lesson plans for the develop-
ment of appropriate mathematics and problem-solving skills; 

(D) create and implement lesson plans for the develop-
ment of appropriate science skills; and 

(E) create and implement lesson plans for the develop-
ment of social and emotional skills. 

(10) The student makes informed career decisions that re-
flect personal, family, and career goals. The student is expected to: 

(A) analyze the impact of career decisions on personal 
and family goals; 

(B) assess personal interests, aptitudes, and abilities 
needed in the childcare profession; 

(C) develop short- and long-term career goals; 

(D) evaluate employment and entrepreneurial opportu-
nities; and 

(E) evaluate educational requirements for early child-
hood development and services. 

§127.313. Child Development Associate Foundations (One Credit), 
Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisites: Principles of Education and Training or Principles of Human 
Services. Students shall be awarded one credit for successful comple-
tion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) The Child Development Associate Foundations course 
is a laboratory course addressing the knowledge and skills related to 
applying Child Development Associate Competency Standards in early 
childhood environments and understanding how these competencies 
help young children move with success from one developmental stage 
to the next. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student identifies professional standards/employa-
bility skills as required by business and industry. The student is ex-
pected to: 

(A) demonstrate effective written communication; 

(B) practice various forms of communication such as 
verbal and non-verbal communication skills used in education and ca-
reer settings; 

(C) apply decision-making skills; 

(D) identify and exhibit characteristics of professional-
ism; and 

(E) develop effective work ethic practices. 

(2) The student understands the need for establishing a 
safe, healthy learning environment for young children. The student is 
expected to: 

(A) describe a safe physical setting for an indoor class-
room environment; 

(B) describe a safe physical setting for an outdoor play 
environment; 

(C) compare and contrast the learning environments for 
childcare settings such as preschool, infant-toddler, family childcare, 
and home visitor environments; 

(D) identify practices that promote health and prevent 
illness in an early childhood classroom; and 

(E) identify components of a learning environment that 
promotes engagement, play, exploration, and learning of all children, 
including children with special needs. 

(3) The student recognizes the importance of advancing 
each child's physical and intellectual competence in the early child-
hood classroom through a variety of developmentally appropriate 
equipment, learning experiences, and teaching strategies. The student 
is expected to: 

(A) analyze the methods for promoting physical devel-
opment in young children; 

(B) investigate strategies for promoting cognitive de-
velopment in young children; 

(C) investigate techniques for promoting language and 
early literacy in young children, including dual-language learners; and 

(D) investigate and explain reasons for promoting cre-
ative expression and creative abilities in young children. 

(4) The student analyzes social and emotional development 
in young children. The student is expected to: 

(A) summarize the value of developing a warm, posi-
tive, supportive, and responsive relationship with each child; 

(B) explain the value of helping each child learn about 
and take pride in the child's individual and cultural identity; 

(C) research and explain the significance of helping 
each child function effectively in a group setting, express feelings, and 
acquire social skills; and 

(D) identify and discuss adverse childhood experiences 
and their potential impact. 

(5) The student discusses the need for providing positive 
guidance in an early childhood classroom. The student is expected to: 

(A) summarize the importance of a classroom manage-
ment plan; 

(B) explain the importance of positively addressing 
challenging behaviors; and 

(C) compare various positive guidance techniques. 
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(6) The student describes the benefits of objective observa-
tions and assessments of young children in the early childhood class-
room. The student is expected to: 

(A) investigate and compare various observation tools 
and strategies; 

(B) analyze how observations impact curriculum plan-
ning and individualized teaching; and 

(C) describe how objective observations are used to 
build productive relationships with families. 

(7) The student examines the importance of positive and 
productive relationships with families of young children. The student 
is expected to: 

(A) investigate and describe different family structures; 

(B) describe ways to establish partnerships with fami-
lies; and 

(C) describe methods for effectively communicating 
with families. 

(8) The student analyzes the components of operating an 
effective, professional early childhood program. The student is ex-
pected to: 

(A) discuss the importance of establishing and main-
taining professional relationships within an early childhood program; 

(B) research various techniques for navigating dis-
agreements or conflicts between personnel of an early childhood 
program; 

(C) investigate the qualities of teaching with intention-
ality; and 

(D) explain the importance of advocating for early 
childhood education. 

(9) The student documents technical knowledge and skills. 
The student is expected to: 

(A) assemble professional portfolio components such 
as a resume, samples of learning experiences, service-learning log, and 
assessment results; and 

(B) present the portfolio to interested stakeholders such 
as industry professionals, parents, community members, campus teach-
ers and administrators, and peers. 

§127.314. Communication and Technology in Education (One 
Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Education and Training. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Communication and Technology in Education is an 
extended course of study designed to provide students with the 
fundamentals of planning, managing, and training services needed 
to provide learning support services in Kindergarten-Grade 12 class-
rooms. Students will develop knowledge and skills regarding the 
professional, ethical, and legal responsibilities in teaching related to 
educational technology; students will also understand laws and ped-
agogical justifications regarding classroom technology use. Students 
will develop knowledge of developmentally appropriate practice for 
age level when technology is used by learners. This course provides an 
opportunity for students to participate in training related to standards 
set by the International Society for Technology in Education. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate written communication skills; 

(B) perform job-appropriate numerical and arithmetic 
application; 

(C) practice various forms of communication such as 
verbal and non-verbal communication skills used in educational and 
career settings; 

(D) exhibit teamwork skills; 

(E) apply decision-making skills; 

(F) identify and implement problem-solving tech-
niques; 

(G) describe conflict-management skills; 

(H) describe and demonstrate professionalism; 

(I) describe effective work ethic practices; 

(J) demonstrate appreciation for diversity; 

(K) participate in training, education, or certification 
for employment; 

(L) demonstrate skills related to seeking and applying 
for employment; and 

(M) create a resume and cover letter to document in-
formation such as work experience, licenses, certifications, and work 
samples. 

(2) The student understands the professional, ethical, and 
legal responsibilities when communicating in the educational field. 
The student is expected to: 

(A) apply communication standards that promote pro-
fessional, ethical, and legal conduct; 
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(B) identify times when communication between 
school and parents/community is necessary; 

(C) distinguish between appropriate and inappropriate 
uses of social media and other communication platforms and methods; 
and 

(D) cite sanctions and consequences for educator mis-
conduct such as those stemming from inappropriate relationships. 

(3) The student understands multiple forms of communica-
tion necessary for effective teaching. The student is expected to: 

(A) demonstrate effective verbal communication 
skills with various stakeholders such as students, educators, par-
ents/guardians, community members, and other professionals; 

(B) demonstrate active listening skills to obtain and 
clarify information; 

(C) identify various forms of digital communication for 
educators such as email, blogs, wikis, podcasts, vlogs, digital stream-
ing, infographics, digital portfolios, or social media; 

(D) construct effective and professional electronic 
communication with parents and stakeholders such as newsletters, 
emails, and websites; 

(E) demonstrate effective professional collaboration 
and communication such as participation in professional learning 
communities, peer-coaching, and mentoring; 

(F) demonstrate effective student-teacher communica-
tion such as assignment feedback and one-on-one interaction; 

(G) facilitate effective student group work and multiple 
strategies for student engagement; and 

(H) differentiate between approaches to communi-
cation based on student needs, including considerations for special 
populations and nonverbal communication. 

(4) The student applies digital literacy concepts to commu-
nication with students and stakeholders. The student is expected to: 

(A) apply digital literacy practices in communications 
to students and stakeholders such as desktop publishing, elements of 
art and design, and design thinking; 

(B) demonstrate appropriate search strategies for find-
ing resources on the internet such as Boolean searches; 

(C) compare various digital media technologies such 
as digital books, databases, websites, interactive games, and digital 
videos; and 

(D) evaluate and select appropriate software for specific 
purposes such as communication and research. 

(5) The student evaluates technology and applications for 
classroom use. The student is expected to: 

(A) demonstrate understanding of laws regarding class-
room technology use such as Family Educational Rights and Privacy 
Act (FERPA), Children's Online Privacy Protection Act (COPPA), end-
user license agreements (EULAs), and age restrictions; 

(B) apply laws related to the legal use of electronic ma-
terials such as copyright, fair use, public domain, and open source; 

(C) evaluate usage of classroom technology using a 
model such as substitution augmentation modification redefinition 
(SAMR) and technological pedagogical content knowledge (TPaCK); 

(D) describe methods for approval of technology use in 
the district such as inventorying, licensing, and budgeting; and 

(E) identify classroom management strategies appro-
priate for technology use in the classroom. 

(6) The student creates engaging lessons and lesson plans 
incorporating technology. The student is expected to: 

(A) analyze the relationship between technology and 
student engagement in the classroom; 

(B) design learning experiences that incorporate 21st 
century learning skills such as creativity, collaboration, critical think-
ing, communication, and resiliency; 

(C) create lessons using different types of technology 
such as presentation software, spreadsheet software, image editing 
software, video creation software, polling software, and word process-
ing software; 

(D) apply technology to assess student learning at the 
beginning of, during, and at the end of a lesson; 

(E) design authentic learning experiences that align 
with content-area Texas Essential Knowledge and Skills and use 
technology to maximize active, deep learning across grade levels to 
show appropriate use based on age; 

(F) create an interactive lesson that utilizes appropriate 
technology; and 

(G) create a differentiated lesson that incorporates the 
appropriate use of technology. 

§127.315. Instructional Practices (Two Credits), Adopted 2021. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: At 
least one credit in a course from the education and training career clus-
ter. Recommended prerequisites: Principles of Education and Train-
ing, Human Growth and Development, or Child Development. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Instructional Practices is a field-based (practicum) 
course that provides students with background knowledge of child and 
adolescent development as well as principles of effective teaching and 
training practices. Students work under the joint direction and super-
vision of both a teacher with knowledge of early childhood, middle 
childhood, and adolescence education and exemplary educators or 
trainers in direct instructional roles with elementary-, middle school-, 
and high school-aged students. Students learn to plan and direct 
individualized instruction and group activities, prepare instructional 
materials, develop materials for educational environments, assist 
with record keeping, and perform other duties of teachers, trainers, 
paraprofessionals, or other educational personnel. 
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(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by the education profession and other re-
lated occupations. The student is expected to: 

(A) demonstrate written communication; 

(B) perform job-appropriate numerical and arithmetic 
application; 

(C) practice various forms of communication such as 
verbal and non-verbal communication skills and appropriate uses of 
social media in educational and career settings; 

(D) exhibit teamwork skills; 

(E) apply decision-making skills; 

(F) implement problem-solving techniques; 

(G) acquire conflict-management skills; 

(H) develop leadership skills; 

(I) demonstrate professionalism to include appropriate 
attire expected of professionals in educational settings; and 

(J) develop effective work ethic practices. 

(2) The student identifies strategies that promote health and 
wellness by balancing the unique challenges of being an educator with 
personal responsibilities. The student is expected to: 

(A) identify signs of personal stress and anxiety; 

(B) choose appropriate boundaries for a healthy work-
life balance; and 

(C) implement strategies to manage health and well-
ness. 

(3) The student explores the teaching and training profes-
sion. The student is expected to: 

(A) demonstrate an understanding of the historical 
foundations of education and training in the United States; 

(B) summarize and apply acquired pedagogical knowl-
edge and skills needed by teaching and training professionals; 

(C) identify qualities of effective schools; 

(D) discuss non-traditional settings for teaching and 
training careers such as those in corporations, community outreach 
programs, nonprofits, and government entities; and 

(E) formulate a professional philosophy of education 
based on a personal set of beliefs. 

(4) The student understands the learner and the learning 
process. The student is expected to: 

(A) relate and implement principles and theories of hu-
man development to teaching and training situations; 

(B) relate and implement principles and theories about 
the learning process to teaching and training situations; 

(C) demonstrate and implement behaviors and skills 
that facilitate the learning process; 

(D) explain the relationship between effective instruc-
tional practices and providing support for learning differences, learner 
exceptionality, and learners with special needs; 

(E) evaluate backgrounds, strengths, and skills of stu-
dents when planning instruction; and 

(F) demonstrate techniques for developing effective re-
lationships with students that foster mutual respect and rapport and re-
sult in effective instruction. 

(5) The student interacts effectively in the role of an edu-
cator. The student is expected to: 

(A) demonstrate effective interaction skills with stake-
holders such as students, educators, parents/guardians, community 
members, and other professionals; 

(B) demonstrate methods for promoting stakeholder 
partnerships in improving educational outcomes; and 

(C) describe the procedure for handling and reporting 
physical or emotional abuse. 

(6) The student plans and develops effective instruction. 
The student is expected to: 

(A) explain the role of the Texas Essential Knowledge 
and Skills in planning and evaluating instruction; 

(B) explain the rationale for having a fundamental 
knowledge of the subject matter in order to plan, prepare, and deliver 
effective instruction; 

(C) explain the rationale for and process of instructional 
planning components such as vertical alignment and scope and se-
quence; 

(D) describe principles and theories that impact instruc-
tional planning; 

(E) create clear short-term and long-term learning ob-
jectives that are developmentally appropriate for students; and 

(F) demonstrate lesson planning to meet instructional 
goals. 

(7) The student creates an effective learning environment. 
The student is expected to: 

(A) describe and implement a safe and an effective 
learning environment that incorporates the principles of universal 
design; 

(B) analyze and evaluate strategic student grouping 
techniques that result in effective instruction; 

(C) demonstrate teacher and trainer practices that pro-
mote an effective learning environment; 

(D) evaluate materials and equipment to determine age 
and grade level appropriateness and to meet the needs of diverse learn-
ers; 

(E) identify classroom management techniques that 
promote an effective learning environment; and 
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(F) demonstrate communication, conflict-management, 
and mediation techniques supportive of an effective learning environ-
ment. 

(8) The student assesses teaching and learning. The student 
is expected to: 

(A) describe the role of assessment as part of the learn-
ing process; 

(B) create assessments to measure student learning; 

(C) analyze the assessment process; 

(D) use appropriate assessment strategies in an instruc-
tional setting; and 

(E) use assessment data to evaluate and revise lesson 
plans. 

(9) The student understands the relationship between 
school and society. The student is expected to: 

(A) explain the relationship between school and soci-
ety; 

(B) recognize and use resources for professional growth 
such as family, school, and community resources; and 

(C) collaborate with stakeholders such as family, 
school, and community to promote learning. 

(10) The student develops technology skills. The student 
is expected to: 

(A) describe the role of technology in the instructional 
process; 

(B) use technology applications appropriate for specific 
subject matter and student needs; and 

(C) demonstrate skillful use of technology as a tool for 
instruction, evaluation, and management. 

(11) The student understands the professional, ethical, and 
legal responsibilities in teaching and training. The student is expected 
to: 

(A) describe teacher and trainer practices that promote 
professional and ethical conduct; 

(B) analyze professional and ethical standards that ap-
ply to educators and trainers; 

(C) analyze situations requiring decisions based on pro-
fessional, ethical, and legal considerations; and 

(D) analyze expected effects of compliance and non-
compliance with the Code of Ethics and Standard Practices for Texas 
Educators. 

(12) The student participates in field-based experiences in 
education and training. The student is expected to: 

(A) apply instructional strategies and concepts within a 
local educational or training facility; and 

(B) document, assess, and reflect on instructional expe-
riences. 

(13) The student documents technical knowledge and 
skills. The student is expected to: 

(A) update professional portfolio components such as 
resume, samples of work, service-learning log, assessment results, and 
mock scholarship applications; and 

(B) present the portfolio to interested stakeholders. 

(14) The student demonstrates the knowledge and skills 
needed to provide meaningful, specific, and timely feedback to stu-
dents, families, and other school personnel on the growth of students 
in relation to classroom goals while maintaining student confidential-
ity. The student is expected to: 

(A) explain the role feedback plays in the learning 
process; 

(B) provide guidance and feedback to motivate student 
behavior and outcomes; 

(C) demonstrate methods of providing feedback to stu-
dents such as checklists, classroom processes, and written documenta-
tion; 

(D) demonstrate methods of accepting and reflecting on 
feedback to determine plans for improvement of educational outcomes; 
and 

(E) apply questioning strategies to facilitate student dis-
cussion. 

(15) The student demonstrates knowledge and understand-
ing of teacher responsibility with regard to accommodations and mod-
ifications for students with special needs. The student is expected to: 

(A) identify the Individuals with Disabilities Education 
Act and Section 504 of the Rehabilitation Act of 1973; 

(B) explain the structure and components of an individ-
ualized education program (IEP); 

(C) explain the structure and components of a Section 
504 Plan; and 

(D) compare accommodations and modifications for 
students with special needs. 

(16) The student demonstrates proper record-keeping 
strategies needed by teachers to demonstrate evidence of student 
progress. The student is expected to: 

(A) understand and demonstrate the use of learning 
management systems and record-keeping tools; 

(B) outline school district policies related to teacher 
record keeping; and 

(C) identify the essential components of behavioral and 
academic records according to state and school district policy. 

(17) The student uses standard observation techniques to 
observe a variety of educational settings. The student is expected to: 

(A) evaluate teaching styles, learning environments, 
and classroom management utilizing observation checklists or other 
observation and evaluation tools; and 

(B) use observation and evaluation reports to reflect on 
teaching practices and develop strategies for improvement. 

(18) The student assesses the benefits of how a mentor re-
lationship impacts a teaching career. The student is expected to: 

(A) recognize the benefits of a mentor relationship such 
as increased teacher retention, mentor guidance, and coaching; and 

(B) seek out and foster mentorship opportunities. 

(19) The student analyzes teacher employment require-
ments and professional growth opportunities for those in the education 
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profession such as required education and certification. The student 
is expected to: 

(A) describe required education needed to become a 
certified teacher; 

(B) explain the steps for becoming a certified teacher in 
Texas; 

(C) compare certification requirements for various con-
tent and grade level areas of interest; and 

(D) identify various financial aid sources available for 
teacher candidates such as scholarships, student loans, and student loan 
forgiveness options once certified. 

§127.343. Practicum in Early Learning (Two Credits), Adopted 
2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Child Guid-
ance. Recommended prerequisites: Child Development or Child De-
velopment Associate Foundations. Students shall be awarded two cred-
its for successful completion of this course. A student may repeat this 
course once for credit provided that the student is experiencing differ-
ent aspects of the industry and demonstrating proficiency in additional 
and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Practicum in Early Learning is a field-based course that 
provides students background knowledge of early childhood develop-
ment principles as well as principles of effective teaching and training 
practices. Students in the course work under the joint direction and su-
pervision of both a teacher facilitator and an exemplary industry pro-
fessional. Students learn to plan and direct individualized instruction 
and group activities, prepare instructional materials, assist with record 
keeping, make physical arrangements, and complete other responsi-
bilities of early learning teachers, trainers, paraprofessionals, or other 
educational personnel. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate advanced written communication 
skills; 

(B) perform job-appropriate mathematical applica-
tions; 

(C) demonstrate appropriate forms of communication 
such as verbal and non-verbal communication used in educational and 
career settings; 

(D) promote and exhibit teamwork skills; 

(E) analyze and apply decision-making skills; 

(F) implement problem-solving techniques effectively; 

(G) analyze and demonstrate conflict-management 
skills; 

(H) assess personal leadership skills; 

(I) describe and demonstrate professionalism, includ-
ing time-management skills; and 

(J) analyze and demonstrate effective work ethic prac-
tices. 

(2) The student explores the early childhood education pro-
fession. The student is expected to: 

(A) analyze current trends and issues that impact early 
childhood education such as political, societal, and economic trends 
and issues; 

(B) analyze qualities of effective early childhood edu-
cation professionals and programs; 

(C) develop a written summary of professional beliefs 
and values about early childhood education, how young children learn, 
and the role of an early educator; 

(D) explore the educational and academic requirements 
and possible degrees and certifications available in early childhood ed-
ucation; 

(E) develop and refine a personal career plan in prepa-
ration for a career in the field of early childhood development or edu-
cation; 

(F) explore and identify early childhood development 
or education opportunities in non-traditional settings such as those in 
corporations, community outreach programs, nonprofits, and govern-
ment entities; and 

(G) explore educational high-needs and teacher-spe-
cialty areas such as special education and bilingual and English as a 
second language education programs. 

(3) The student understands the learner and learning 
process. The student is expected to: 

(A) apply and reflect on the application of principles 
and theories of human development appropriate to early learning situ-
ations; 

(B) apply and reflect on the application of principles 
and theories about the learning process to specific early learning sit-
uations; 

(C) analyze the dynamics of educator and student be-
haviors that facilitate the early learning process; 

(D) analyze teaching skills that facilitate the early learn-
ing process and document field-learning experiences; and 

(E) demonstrate and evaluate effective instructional 
practices to accommodate diversity such as learning differences, 
learner exceptionality, and special-needs considerations. 
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(4) The student plans and implements effective instruction. 
The student is expected to: 

(A) demonstrate and evaluate techniques promoting 
early childhood growth and development skills such as language, 
literacy, numeracy, motor learning, and cross-disciplinary content 
areas; 

(B) develop age-appropriate lesson plans and instruc-
tional materials that align to student learning goals; 

(C) evaluate the effectiveness of lesson plans and in-
structional strategies; and 

(D) explain how learner and professional feedback is 
used to guide selection and adjustment of instructional strategies. 

(5) The student creates and maintains an effective learning 
environment. The student is expected to: 

(A) create and maintain a safe and an effective learning 
environment; 

(B) integrate teacher or trainer practices that promote 
an effective learning environment; 

(C) apply classroom management techniques that pro-
mote an effective learning environment; and 

(D) demonstrate specific conflict-management and me-
diation techniques supportive of an effective learning environment. 

(6) The student assesses instruction and learning. The stu-
dent is expected to: 

(A) develop and apply formal and informal assessments 
to track and monitor student learning and progress; and 

(B) analyze assessment data to inform and modify in-
struction. 

(7) The student understands the relationship between 
school, families, and community in early learning. The student is 
expected to: 

(A) select family services and school and community 
resources to promote student growth; 

(B) promote learning and build support through posi-
tive school partnership activities with stakeholders such as families, 
schools, communities, and business/industry; and 

(C) collaborate with professional early learning com-
munity members to meet the needs of students and families. 

(8) The student develops technology skills appropriate for 
effectively supporting students in the classroom. The student is ex-
pected to: 

(A) utilize a variety of assistive technologies that are 
age-appropriate for specific student learning needs, including for early 
learners with special needs; and 

(B) integrate various educational technologies as tools 
for instruction, evaluation, communication, and management. 

(9) The student understands the professional, ethical, and 
legal responsibilities of early childhood professionals. The student is 
expected to: 

(A) demonstrate and evaluate effective interaction 
skills with stakeholders such as students, educators, parents/guardians, 
community members, and other professionals; 

(B) analyze professional and ethical standards that ap-
ply to early childhood professionals; and 

(C) analyze situations requiring decisions based on pro-
fessional, ethical, and legal considerations. 

(10) The student explores the need and opportunities for 
continued professional development for early education professionals. 
The student is expected to: 

(A) identify strategies and resources for the profes-
sional development of early education professionals such as research 
and assessment; and 

(B) create a plan for professional career growth, includ-
ing short-term and long-term goals. 

(11) The student understands facility operations, including 
nutrition, program management, and safety guidelines. The student is 
expected to: 

(A) explain the importance of accurate record mainte-
nance such as personnel, student, incident, and facility documentation; 

(B) create a meal plan that promotes good nutrition and 
wellness; 

(C) explain the importance of allocation of facility re-
sources and budget management; and 

(D) explain the importance of safety procedures and 
regulations. 

(12) The student continues to participate in field-based ex-
periences in early childhood settings. The student is expected to: 

(A) apply instructional strategies and concepts within a 
local educational or training facility; and 

(B) document, assess, and reflect on instructional expe-
riences. 

(13) The student documents technical knowledge and 
skills. The student is expected to: 

(A) gather artifacts and documentation that support at-
tainment of technical skill competencies; 

(B) update a professional portfolio to include compo-
nents such as a resume, samples of work, service-learning log, recog-
nitions, awards, scholarship essays, letters of recommendation, certifi-
cations, evaluations, and Child Development Associate (CDA) require-
ments; and 

(C) present a portfolio to interested stakeholders. 

§127.344. Extended Practicum in Early Learning (One Credit), 
Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Child Guid-
ance. Recommended prerequisites: Child Development or Child De-
velopment Associate Foundations. Corequisite: Practicum in Early 
Learning. This course must be taken concurrently with Practicum in 
Early Learning and may not be taken as a stand-alone course. Students 
shall be awarded one credit for successful completion of this course. A 
student may repeat this course once for credit provided that the student 
is experiencing different aspects of the industry and demonstrating pro-
ficiency in additional and more advanced knowledge and skills. 

(c) Introduction. 
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(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Extended Practicum in Early Learning is a field-based 
internship that provides students background knowledge of early child-
hood development principles as well as principles of effective teaching 
and training practices. Students in the course work under the joint di-
rection and supervision of both a teacher facilitator and an exemplary 
industry professional. Students learn to plan and direct individualized 
instruction and group activities, prepare instructional materials, assist 
with record keeping, make physical arrangements, and complete other 
responsibilities of early learning teachers, trainers, paraprofessionals, 
or other educational personnel. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
early childhood education professions; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as leadership, appreciation 
of diversity, conflict-management, work ethic, and adaptability with 
increased fluency; 

(D) demonstrate technology applications skills such as 
effective use of social media, email, internet, publishing tools, presen-
tation tools, spreadsheets, or databases with increased fluency to en-
hance work products; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) present information formally and informally; 

(C) analyze, interpret, and communicate information; 
and 

(D) apply active listening skills to obtain and clarify in-
formation. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands the professional, ethical, and 
legal responsibilities in early childhood education professions. The 
student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) show integrity by choosing the ethical course of ac-
tion when making decisions; 

(C) demonstrate proper etiquette and knowledge of ac-
ceptable-use policies when using networks, especially resources on the 
internet and intranet; and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(5) The student continues to participate in field-based ex-
periences in early childhood education and education and training pro-
fessions. The student is expected to: 

(A) apply instructional strategies and concepts with in-
creased fluency within a local educational or training facility; 

(B) apply principles and theories that impact instruc-
tional planning; 

(C) develop curriculum and related materials to support 
instruction that aligns with current child development industry stan-
dards; 

(D) demonstrate competency in foundation and enrich-
ment subject areas; 

(E) create lesson plans that meet instructional goals; 

(F) document, assess, and reflect on instructional expe-
riences; and 

(G) collect representative work samples. 

§127.345. Practicum in Education and Training (Two Credits), 
Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Instructional 
Practices. Recommended prerequisites: Principles of Education and 
Training, Human Growth and Development, and Child Development. 
Students shall be awarded two credits for successful completion of this 
course. A student may repeat this course once for credit provided that 
the student is experiencing different aspects of the industry and demon-
strating proficiency in additional and more advanced knowledge and 
skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 
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(3) Practicum in Education and Training is a field-based 
course that provides students background knowledge of child and ado-
lescent development principles as well as principles of effective teach-
ing and training practices. Students in the course work under the joint 
direction and supervision of both a teacher with knowledge of early 
childhood, middle childhood, and adolescence education and exem-
plary educators in direct instructional roles with elementary-, middle 
school-, and high school-aged students. Students learn to plan and 
direct individualized instruction and group activities, prepare instruc-
tional materials, assist with record keeping, make physical arrange-
ments, and perform other duties of classroom teachers, trainers, para-
professionals, or other educational personnel. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by teaching and training profession. The 
student is expected to: 

(A) demonstrate advanced written communication 
skills; 

(B) perform job-appropriate numerical and arithmetic 
application; 

(C) demonstrate appropriate forms of communication 
such as verbal and non-verbal communication used in educational and 
career settings; 

(D) promote and exhibit teamwork skills; 

(E) analyze and apply decision-making skills; 

(F) implement problem-solving techniques effectively; 

(G) analyze and demonstrate conflict-management 
skills; 

(H) assess personal leadership skills in education set-
tings; 

(I) describe and demonstrate professionalism; and 

(J) analyze and demonstrate effective work ethic prac-
tices. 

(2) The student analyzes strategies that promote health and 
wellness to address the unique challenges in balancing work and per-
sonal responsibilities for educators. The student is expected to: 

(A) examine signs of personal stress and anxiety; 

(B) describe and develop appropriate boundaries for a 
healthy work-life balance; and 

(C) identify and implement strategies to manage health 
and wellness. 

(3) The student explores the teaching and training field and 
profession. The student is expected to: 

(A) analyze current trends and issues that impact edu-
cation such as political, societal, and economic trends and issues; 

(B) analyze practices of effective teaching and training 
professionals; 

(C) analyze qualities of effective schools; 

(D) develop a written summary of professional beliefs 
and values about education and training; 

(E) determine the educational and academic re-
quirements and possible degrees and certifications necessary for a 
profession of interest in teaching and training; 

(F) refine a personal career plan in preparation for a ca-
reer in the field of education or training; 

(G) research and identify teaching and training oppor-
tunities in non-traditional settings such as those in corporations, com-
munity outreach programs, nonprofits, and government entities; and 

(H) research and identify educational high-needs and 
teacher-shortage areas. 

(4) The student understands the learner and learning 
process. The student is expected to: 

(A) apply principles and theories of human develop-
ment appropriate to specific teaching or training situations; 

(B) apply principles and theories about the learning 
process to specific teaching or training situations; 

(C) analyze the dynamics of educator and student be-
haviors that facilitate the learning process; 

(D) analyze teaching skills that facilitate the learning 
process; and 

(E) demonstrate and evaluate effective instructional 
practices to accommodate diversity such as learning differences, 
learner exceptionality, and special needs. 

(5) The student interacts effectively in the role of an edu-
cator. The student is expected to: 

(A) demonstrate and evaluate effective interaction 
skills with stakeholders such as students, educators, parents/guardians, 
community members, and other professionals; and 

(B) demonstrate and evaluate techniques that promote 
literacy and numeracy. 

(6) The student plans and uses effective instruction. The 
student is expected to: 

(A) apply principles and theories that impact instruc-
tional planning; 

(B) use lesson planning tools such as unit plans and 
scope and sequence and vertical alignment documents; 

(C) develop instructional materials that align with the 
Texas Essential Knowledge and Skills; 

(D) demonstrate competency in foundation and enrich-
ment subject areas; 

(E) apply research-based practices to create lessons 
plans that meet instructional goals; 

(F) analyze the development of effective instructional 
strategies; 

(G) evaluate and analyze effectiveness of lessons plans 
and instructional strategies used in a lesson or series of lessons; and 
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(H) explain how learner and professional feedback is 
used to guide selection and adjustment of instructional strategies. 

(7) The student creates and maintains an effective learning 
environment. The student is expected to: 

(A) apply principles of universal design to create and 
maintain a safe and effective learning environment; 

(B) integrate teacher or trainer practices that promote 
an effective learning environment; 

(C) apply classroom management techniques that pro-
mote an effective learning environment; and 

(D) demonstrate specific conflict-management and me-
diation techniques supportive of an effective learning environment. 

(8) The student assesses instruction and learning. The stu-
dent is expected to: 

(A) develop and apply formative and summative 
assessments to foster student learning; 

(B) use assessment strategies to promote personal 
growth and teaching or training improvement; 

(C) use self-reflection techniques to promote personal 
growth and teaching or training improvement; and 

(D) use classroom and standardized test assessment 
data to drive instructional strategy. 

(9) The student understands the relationship between 
school and society. The student is expected to: 

(A) identify ways to support learning through advo-
cacy; 

(B) identify and select family, school, and community 
resources that support learning; and 

(C) promote learning and build support through posi-
tive school partnership activities with stakeholders such as families, 
schools, communities, and business/industry. 

(10) The student develops technology skills. The student 
is expected to: 

(A) access and use current technology applications ap-
propriate for specific subject matter and student needs; and 

(B) integrate the use of technology as a tool for instruc-
tion, evaluation, and management effectively. 

(11) The student understands the professional, ethical, and 
legal responsibilities in teaching and training. The student is expected 
to: 

(A) analyze teacher and trainer practices that promote 
professional and ethical conduct; 

(B) analyze professional and ethical standards that ap-
ply to educators and trainers; 

(C) analyze situations requiring decisions based on pro-
fessional, ethical, and legal considerations; and 

(D) analyze potential consequences related to non-com-
pliance with the Code of Ethics and Standard Practices for Texas Edu-
cators. 

(12) The student explores the need and opportunities for 
continued professional development for educators and trainers. The 
student is expected to: 

(A) identify strategies and resources for the profes-
sional development of educators or trainers such as research and 
assessment; 

(B) demonstrate teacher or trainer practices that pro-
mote ongoing professional development and lifelong learning; and 

(C) develop a plan for professional growth. 

(13) The student participates in field-based experiences in 
education or training. The student is expected to: 

(A) apply instructional strategies and concepts within a 
local educational or training facility; and 

(B) document, assess, and reflect on instructional expe-
riences. 

(14) The student documents technical knowledge and 
skills. The student is expected to: 

(A) gather artifacts and documentation that support at-
tainment of technical skill competencies; 

(B) update a professional portfolio to include compo-
nents such as a resume, samples of work, service-learning logs, recog-
nitions, awards, scholarship essays, letters of recommendation, certifi-
cations, and evaluations; and 

(C) present a professional portfolio to interested stake-
holders. 

§127.346. Extended Practicum in Education and Training (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Ed-
ucation and Training Career Cluster. Prerequisite: Instructional Prac-
tices. Recommended prerequisites: Principles of Education and Train-
ing and Human Growth and Development. Corequisite: Practicum 
in Education and Training. This course must be taken concurrently 
with Practicum in Education and Training and may not be taken as a 
stand-alone course. Students shall be awarded one credit for success-
ful completion of this course. A student may repeat this course once 
for credit provided that the student is experiencing different aspects of 
the industry and demonstrating proficiency in additional and more ad-
vanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Education and Training Career Cluster focuses on 
planning, managing, and providing education and training services and 
related learning support services. 

(3) Extended Practicum in Education and Training is a 
field-based internship that provides students background knowledge 
of child and adolescent development principles as well as principles 
of effective teaching and training practices. Students in the course 
work under the joint direction and supervision of both a teacher with 
knowledge of early childhood, middle childhood, and adolescence 
education and exemplary educators in direct instructional roles with 
elementary-, middle school-, and high school-aged students. Students 
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learn to plan and direct individualized instruction and group activities, 
prepare instructional materials, assist with record keeping, make phys-
ical arrangements, and complete other responsibilities of classroom 
teachers, trainers, paraprofessionals, or other educational personnel. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
education and training; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as leadership, appreciation 
for diversity, conflict management, work ethic, and adaptability with 
increased fluency; 

(D) demonstrate technology applications skills such as 
effective use of social media, email, Internet, publishing tools, presen-
tation tools, spreadsheets, or databases with increased fluency to en-
hance work products; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) effectively present information formally and infor-
mally; 

(C) analyze, interpret, and effectively communicate in-
formation; and 

(D) apply active listening skills to obtain and clarify in-
formation. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands the professional, ethical, and 
legal responsibilities in education and training. The student is expected 
to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) show integrity by choosing the ethical course of ac-
tion when making decisions; 

(C) demonstrate proper etiquette and knowledge of ac-
ceptable-use policies when using networks, especially resources on the 
Internet and intranet; and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(5) The student continues to participate in field-based ex-
periences in education and training. The student is expected to: 

(A) apply instructional strategies and concepts with in-
creased fluency within a local educational or training facility; 

(B) apply principles and theories that impact instruc-
tional planning; 

(C) develop curriculum and related materials to support 
instruction that align with the Texas Essential Knowledge and Skills; 

(D) demonstrate competency in foundation and enrich-
ment subject areas; 

(E) create lessons plans that meet instructional goals; 

(F) document, assess, and reflect on instructional expe-
riences; and 

(G) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500572 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER H. ENERGY 
19 TAC §§127.351 - 127.357 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.351. Foundations of Energy (One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2020-2021 school 
year. 

(b) General requirements This course is a Level 1 course and is 
recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of the course. 
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(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and success in current or emerging energy professions. 

(2) The Energy Career Cluster focuses on Texas's diverse 
economic landscape, geography and natural resources, including re-
newable energy potential, transportation system, labor force, and lead-
ership in environmental research. 

(3) In Foundations of Energy, students will conduct labo-
ratory and field investigations, use scientific practices during investi-
gations, and make informed decisions using critical thinking and sci-
entific problem solving. Various systems will be described in terms 
of energy. Students will study a variety of topics that include energy 
transformation, the law of conservation of energy, energy efficiency, in-
terrelationships among energy resources and society, and sources and 
flow of energy through the production, transmission, processing, and 
use of energy. Students will apply these concepts and perform investi-
gations and experiments at least 40% of the time using safe practices. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) evaluate the importance of dressing appropriately, 
speaking politely, and conducting oneself in a manner appropriate for 
the profession; 

(B) cooperate, contribute, and collaborate as a member 
of a group in an effort to achieve a positive collective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills by prioritiz-
ing tasks, following schedules, and performing goal-relevant activities 
in a way that produces efficient results; 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed; 

(F) discuss and exhibit teamwork and leadership skills 
necessary for the workplace; 

(G) define and demonstrate effective problem-solving 
skills; and 

(H) apply computer-based skills and other technologies 
relevant to the energy industry. 

(2) The student analyzes current and future career oppor-
tunities in the energy sector, including oil and gas exploration and pro-
duction, refining and chemical processing, and renewable energy. The 
student is expected to: 

(A) evaluate energy systems and identify careers within 
those systems; 

(B) examine past market and employment trends in the 
energy sector; 

(C) discuss current issues in energy production and pre-
dict future needs and employment opportunities in this field; 

(D) identify career development, education, credential-
ing, and entrepreneurship opportunities in the energy sector; and 

(E) apply competencies related to resources, informa-
tion, and systems of operation in the energy sector. 

(3) The student conducts laboratory and field investiga-
tions using safe, environmentally appropriate, and ethical practices. 
The student is expected to: 

(A) demonstrate safe practices during laboratory and 
field investigations; 

(B) use a wide variety of additional course apparatuses, 
equipment, techniques, and procedures as appropriate such as satellite 
imagery and other remote sensing data, Geographic Information Sys-
tems (GIS), Global Positioning System (GPS), scientific probes, micro-
scopes, telescopes, modern video and image libraries, weather stations, 
fossil and rock kits, tectonic plate models, and planetary globes; 

(C) engage in meaningful hands-on, minds-on concep-
tual activities in the areas of energy; and 

(D) demonstrate an understanding of the use and con-
servation of resources and proper disposal or recycling of materials. 

(4) The student uses critical thinking and problem solving 
to make informed decisions within and outside the classroom. The 
student is expected to: 

(A) communicate and present valid conclusions from 
energy information extracted from various sources such as current 
events, news reports, published journal articles, and marketing mate-
rials; 

(B) explain the impacts of energy discoveries by a vari-
ety of historical and contemporary scientists and entrepreneurs on cur-
rent societal attitudes; 

(C) compare advantages and disadvantages in the use 
of the various energy sources; and 

(D) distinguish between scientific decision making (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(5) The student presents conclusions, research findings, 
and designs using a variety of media throughout the course. The 
student is expected to: 

(A) develop written and oral presentation skills related 
to energy issues and solutions by researching and describing the his-
tory of energy production in Texas and contributions of scientists and 
entrepreneurs; and 

(B) develop data retrieval and analysis skills related to 
energy production and use by researching information about energy 
sources, including renewable and non-renewable sources, and energy 
efficiency and how each source is used to produce electrical energy. 

(6) The student examines and explains concepts and pro-
cedures related to energy. The student is expected to: 

(A) identify general purposes for energy, including 
transportation, light, cooking, heating or cooling, entertainment, and 
cleaning; 
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(B) explain and demonstrate transformations among 
various energy forms, including potential, kinetic, chemical, mechani-
cal, electrical, and light energy; 

(C) analyze the role of gravity in transforming energy; 

(D) investigate and calculate the relationship between 
work, potential energy, and kinetic energy; 

(E) examine various types of energy transfer mecha-
nisms, determine the original form of energy and what form that energy 
is being transformed into, and use examples to analyze and calculate 
the relationships among work, kinetic energy, and potential energy; 

(F) describe and apply the law of conservation of en-
ergy; and 

(G) use basic calorimetry to determine the amount of 
energy stored in substances such as coal. 

(7) The student understands the basics of fluid mechanics 
related to energy discovery, production, and transportation. The stu-
dent is expected to: 

(A) identify fluids used as fuels, including liquids and 
gases; 

(B) identify fluids used in the discovery, production, 
and transportation of energy sources; 

(C) explain capillary action and relate it to energy pro-
duction; and 

(D) explain, using formulas, how pressure and temper-
ature affect the behavior of fluids. 

(8) The student understands how and where energy is pro-
duced and identifies Texas energy resources. The student is expected 
to: 

(A) research the location of energy resources and power 
production plants in Texas; 

(B) compile information on the history of energy pro-
duction in Texas and describe its past and current importance to the 
U.S. economy; 

(C) investigate the role of technology in the future de-
velopment of energy usage; 

(D) identify ways to conserve energy; 

(E) map the major sources of energy used in Texas; 

(F) assess the impact of the various energy sources on 
the economy in Texas; 

(G) analyze how supply and demand impacts Texas's 
economy in relation to energy; and 

(H) compare and contrast the impact of energy sources 
and supply and demand in Texas with national and global data. 

(9) The student investigates how energy resources such as 
water, oil, and natural gas are stored underground in rock formations. 
The student is expected to: 

(A) assess the properties and geological histories of 
rocks and rock formations that enable energy storage; 

(B) determine the physical properties of permeability 
and porosity of rock formations and relate these properties to the 
amount of water, oil, and natural gas held in these formations; 

(C) explain how aquifers function and locate major 
aquifers in Texas; and 

(D) investigate how innovations such as hydraulic frac-
turing and high-power transmission lines have made massive energy 
resources such as oil, gas, wind, and electricity available in Texas. 

(10) The student knows differences between renewable 
and non-renewable resources. The student is expected to: 

(A) identify and describe various renewable and non-
renewable resources; 

(B) describe and compare the energy efficiency of re-
newable and non-renewable energy derived from natural and alterna-
tive sources such as oil, natural gas, coal, nuclear, solar, geothermal, 
hydroelectric, and wind; 

(C) examine the benefits and hazards of using renew-
able and non-renewable energy sources; 

(D) research methods by which benefits can be 
increased and hazards reduced in the use of renewable and non-renew-
able energy sources; 

(E) examine different viewpoints of an energy source 
regarding availability, cost, potential pollution, impact to plant and an-
imal habitat, and sustainability; 

(F) analyze an energy source's relative availability and 
renewability and discuss how these factors inform decision making re-
garding a source's use; and 

(G) analyze changing social perspectives and how they 
can influence scientific practices. 

(11) The student knows how energy impacts the student's 
life and the role energy plays in international relations, the environ-
ment, standards of living, and the economy. The student is expected 
to: 

(A) analyze the impact energy has on the environment; 

(B) research and discuss the ethical and social issues 
surrounding Earth's energy resources; 

(C) analyze the advantages and disadvantages of an en-
ergy source's long-term use; 

(D) explain the relationship between energy and quality 
of life; 

(E) research and describe the connection between en-
ergy production, transmission, processing, and marketing; and 

(F) analyze the impact and effectiveness of the mea-
sures taken by the United States and other countries to use energy to 
reduce greenhouse gases, improve water and air quality, and extend life 
expectancy. 

(12) The student investigates extended learning experi-
ences such as career and technical student organizations and area 
energy museums and displays. The student is expected to: 

(A) identify a minimum of three energy professionals 
for potential speaking invitations either in person or via the Internet; 

(B) research and describe an energy-related organiza-
tion such as a museum or local business; and 

(C) compare educational requirements for different en-
ergy industry jobs in Texas. 

§127.352. Oil and Gas Production I (One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 
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(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Energy Career Cluster focuses on Texas's diverse 
economic landscape, geography and natural resources, including re-
newable energy potential, transportation system, labor force, and lead-
ership in environmental research. 

(3) In Oil and Gas Production I, students will identify spe-
cific career opportunities and skills, abilities, tools, certification, and 
safety measures associated with each career. Students will also un-
derstand components, systems, equipment, and production and safety 
regulations associated with oil and gas wells. To prepare for careers in 
oil and gas production, students must attain academic skills and knowl-
edge, acquire technical knowledge and skills related to oil and gas pro-
duction and the workplace, and develop knowledge and skills regard-
ing career opportunities, entry requirements, and industry expectations. 
To prepare for success, students need opportunities to learn, reinforce, 
apply, and transfer their knowledge and skills and technologies in a va-
riety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and en-
trepreneurship opportunities in the oil and gas production field; 

(B) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation; 

(C) demonstrate knowledge of personal and occupa-
tional safety, environmental regulations, and first-aid policy in the 
workplace; 

(D) analyze employers' expectations such as appropri-
ate work habits, ethical conduct, legal responsibilities, and good citi-
zenship skills; and 

(E) demonstrate leadership skills to accomplish organi-
zational goals and objectives. 

(2) The student understands the history of and process for 
drilling a well. The student is expected to: 

(A) describe the history of drilling for petroleum in the 
United States and abroad; 

(B) describe and appraise routine drilling operations, 
offshore drilling, and new drilling technologies; 

(C) describe the tools and techniques for directional 
drilling; 

(D) examine the differences between fishing, retriev-
ing, and repairing pipe; 

(E) describe the methods for completing a well in order 
for production to begin; 

(F) assess fluid pressure; 

(G) determine how the flow is initiated in a new well; 

(H) differentiate between major components of a well 
and discuss the purpose, design, and operation of each component; 

(I) describe activities associated with completing a 
well; 

(J) describe the well completion processes and equip-
ment; 

(K) summarize the instruments and techniques used 
when logging and testing during the drilling and completion of a well; 

(L) list the factors that are analyzed when studying a 
poorly producing well; and 

(M) identify the responsibilities, characteristics, abili-
ties, and work behaviors of personnel that are involved in well service. 

(3) The student discusses and identifies components, sys-
tems, equipment, production, and safety regulations associated with 
oil and gas wells. The student is expected to: 

(A) identify the major systems and equipment used in 
the production of oil and gas; 

(B) identify and describe the wellhead equipment that 
controls fluid flow; 

(C) trace the process flow through the oil and gas pro-
duction systems and equipment; 

(D) discuss the purpose of the wellhead and identify the 
major components; 

(E) describe the purpose, design, and operation of each 
wellhead component; 

(F) compare and contrast the major differences in well-
head construction; 

(G) compare and contrast onshore and offshore facili-
ties; 

(H) compare and contrast oil and gas regions within the 
United States; 

(I) describe the safety, health, and environmental con-
cerns associated with working around a wellhead; 

(J) explain how the wellhead system affects other pro-
duction systems tied to the wellhead; 

(K) describe the activities associated with monitoring 
and regulating well flow; 

(L) describe the wellhead maintenance activities per-
formed by the production technician; 

(M) operate and troubleshoot a wellhead using a com-
puter simulator, pilot plant, or tabletop unit; and 

(N) identify the operating conditions that would war-
rant a manual or automatic shut-in of a well and steps involved in a 
manual shut-in of a well. 

50 TexReg 1326 February 28, 2025 Texas Register 



(4) The student discusses safety issues related to the oil and 
gas industry. The student is expected to: 

(A) describe the safety, health, and environmental con-
cerns associated with drilling, production, and maintenance; and 

(B) research safety standards in the petroleum indus-
try such as the Bureau of Safety and Environmental Enforcement 
(BSEE), United States Coast Guard (USCG), American Petroleum 
Institute (API), Department of Transportation (DOT), Occupational 
Safety and Health Administration (OSHA), Environmental Protection 
Agency (EPA), American Society for Testing and Materials (ASTM), 
American National Standards Institute (ANSI), and others. 

§127.353. Oil and Gas Production II (One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Prerequisite: Oil and 
Gas Production I. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Energy Career Cluster focuses on Texas's diverse 
economic landscape, geography and natural resources, including re-
newable energy potential, transportation system, labor force, and lead-
ership in environmental research. 

(3) In Oil and Gas Production II, students will gain knowl-
edge of the specific requirements for entry into post-secondary educa-
tion and employment in the petroleum industry; research and discuss 
petroleum economics; research and discuss the modes of transportation 
in the petroleum industry; research and discuss environmental, health, 
and safety concerns; research and discuss different energy sources; and 
prepare for industry certification. To prepare for careers in oil and gas 
production, students must attain academic skills and knowledge, ac-
quire technical knowledge and skills related to oil and gas production 
and the workplace, and develop knowledge and skills regarding career 
opportunities, entry requirements, and industry expectations. To pre-
pare for success, students need opportunities to learn, reinforce, apply, 
and transfer their knowledge and skills and technologies in a variety of 
settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and en-
trepreneurship opportunities in the oil and gas production field; 

(B) identify careers in oil and gas production with re-
quired aptitudes in science, technology, engineering, mathematics, lan-
guage arts, and/or social studies; 

(C) apply technology skills to create an electronic port-
folio of skills and abilities; 

(D) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation; 

(E) demonstrate knowledge of personal and occupa-
tional safety, health, environmental regulations, and first-aid policy in 
the workplace; and 

(F) analyze employers' expectations, including appro-
priate work habits, ethical conduct, legal responsibilities, and good cit-
izenship skills. 

(2) The student researches and discusses the modes of 
transportation and environmental, health, and safety concerns. The 
student is expected to: 

(A) describe evolution of transportation in the petro-
leum industry; 

(B) research and access the various ground methods of 
transportation; 

(C) survey health and safety policies, procedures, reg-
ulations, and practices as they relate to transportation in the petroleum 
industry; 

(D) research and discuss petroleum economics; 

(E) compare marketing, sales, and distribution of petro-
leum products; 

(F) identify supply chain businesses that create new 
supplies of oil and gas; 

(G) identify supply creation companies and how they 
operate; 

(H) discuss the factors in investment decision making; 
and 

(I) calculate rates of return to evaluate prospects. 

(3) The student researches the different methods of dispos-
ing of oil and gas waste and methods of cleanup. The student is ex-
pected to: 

(A) discuss the disposal methods of exploration and 
production wastes; 

(B) identify cleanup methods for blowouts and spills; 
and 

(C) identify refining processes that minimize environ-
mental impact. 

(4) The student researches and identifies the different en-
ergy sources and priorities for the oil and gas industry. The student is 
expected to: 

(A) research the petroleum industry to identify renew-
able energy sources; 

(B) present the challenges and priorities of the petro-
leum industry; 

(C) research the critical technologies needed in the fu-
ture; and 

(D) research the nontechnical solutions to energy needs. 
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§127.354. Oil and Gas Production III (One Credit). 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2020-2021 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Oil and 
Gas Production II. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Energy Career Cluster focuses on Texas's diverse 
economic landscape, geography and natural resources, including re-
newable energy potential, transportation system, labor force, and lead-
ership in environmental research. 

(3) In Oil and Gas Production III, students will gain knowl-
edge of hydraulic and pneumatic systems and skill requirements to 
work in oil and gas and related industries. Students complete an ad-
vance core curriculum that includes hydraulic and pneumatic systems 
involved in oil and gas production. This program is designed to train 
students in all areas of down and mid-stream operation skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and en-
trepreneurship opportunities in the oil and gas production field; 

(B) identify careers in oil and gas production with re-
quired aptitudes in science, technology, engineering, mathematics, lan-
guage arts, and/or social studies; 

(C) apply technology skills to create an electronic port-
folio of skills and abilities; 

(D) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation; 

(E) demonstrate knowledge of personal and occupa-
tional safety, health, environmental regulations, and first-aid policy in 
the workplace; and 

(F) analyze employers' expectations, including appro-
priate work habits, ethical conduct, legal responsibilities, and good cit-
izenship skills. 

(2) The student identifies the importance of oil field hy-
draulics and its contributions to the oil and gas industry. The student is 
expected to: 

(A) identify companies that contributed to oil field hy-
draulics and fracturing and discuss those contributions; 

(B) explain the history of hydraulic fracturing and its 
importance to the oil field industry and the process of producing wells 
in North America; 

(C) describe the impact of hydraulics on energy in 
North America; and 

(D) explain the impact on new oil and natural gas pro-
duction in North America as it relates to technology. 

(3) The student demonstrates an understanding of pneu-
matics and hydraulics and their significance and application in the pe-
troleum engineering industry. The student is expected to: 

(A) describe and define the basic functional com-
ponents of the pneumatic system and the function of a pneumatic 
schematic; 

(B) explain pneumatic pressure and identify its unit of 
measure during application procedures; 

(C) explain the importance of a hydraulic system and 
identify the hydraulic system's five basic components (hydraulic pump, 
control valves, actuators, reservoir, and accumulators), including the 
hydraulic system's significance in the petroleum engineering industry; 
and 

(D) define hydraulics and identify its unit of measure 
during application procedures. 

(4) The student explains and demonstrates the six pneu-
matic safety rules and the importance of the rules in the petroleum in-
dustry. The student is expected to: 

(A) explain the six pneumatic safety rules, including 
wearing safety glasses when building and operating pneumatics, keep-
ing fingers clear of piston rods, never blowing compressed air at any-
one, not turning the main air supply on until a circuit is connected, 
turning the air off if air is leaking from a joint, and turning the air off 
before altering a circuit; 

(B) demonstrate safety precaution measures in pneu-
matics and discuss the importance of safety equipment during this 
process; and 

(C) demonstrate and explain the importance of a pres-
sure regulator in pneumatics, including the historical significance. 

(5) The student demonstrates an understanding of basic 
cylinder circuits and pneumatic cylinder circuits and their significance 
and applications in the petroleum engineering industry. The student 
is expected to: 

(A) explain the functions of the operation of a double 
acting pneumatic cylinder and each of its functions; 

(B) describe the operation of five-way three-position di-
rectional control valves (DCV); 

(C) describe the function of a pneumatic quick-connect 
fitting; and 

(D) demonstrate how to safely connect the pneumatic 
circuit with a quick-connect fitting. 

(6) The student understands the impact of a hydraulic 
schematic in oil field applications. The student is expected to: 

(A) describe ISO symbols and appropriately use them 
to draw a hydraulic schematic; and 

(B) create a hydraulic schematic. 
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(7) The student identifies the principles of hydraulic pres-
sure and flow and discusses the basic hydraulic cylinder circuits and 
their application. The student is expected to: 

(A) calculate the force output of an extending cylinder 
and the retraction force of a cylinder; 

(B) explain the relevance of Pascal's Law to hydraulics; 

(C) identify and discuss hydraulic motors and pumps; 
and 

(D) identify hydraulic cylinders and their impact on sin-
gle and double acting circuits. 

§127.355. Oil and Gas Production IV (One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2020-2021 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Oil and 
Gas Production III. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content alignment with challenging academic standards and relevant 
knowledge and skills for students to further their education and 
succeed in current or emerging professions. 

(2) The Energy Career Cluster focuses on Texas's diverse 
economic landscape, geography and natural resources, including re-
newable energy potential, transportation system, labor force, and lead-
ership in environmental research. 

(3) Oil and Gas Production IV is designed to extend train-
ing for future petroleum engineering technicians in all areas of down 
and mid-stream operations. Students complete an intense core curricu-
lum in areas that include hydrocarbon safety, drilling, petroleum geol-
ogy, oil and gas exploration and production, reservoir operations, well 
head completions, petroleum data management operations and analy-
sis, natural gas production, and economics. In conjunction with this 
course, students employ the latest computer software in engineering 
and petroleum, operations, data mining, and geological mapping. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development, education, and en-
trepreneurship opportunities in the oil and gas production field; 

(B) identify careers in oil and gas production with re-
quired aptitudes in science, technology, engineering, mathematics, lan-
guage arts, and/or social studies; 

(C) apply technology skills to create an electronic port-
folio of skills and abilities; 

(D) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation; 

(E) demonstrate knowledge of personal and occupa-
tional safety, health, environmental regulations, and first-aid policy in 
the workplace; and 

(F) analyze employers' expectations, including appro-
priate work habits, ethical conduct, legal responsibilities, and good cit-
izenship skills. 

(2) The student explains the phases of well construction. 
The student is expected to: 

(A) describe the function of the well completion phase 
and the different hole tests used in well completions; 

(B) design the completion of the reservoir using tech-
nology such as computer designing software; 

(C) describe the open hole completion and sand control 
completion processes; and 

(D) describe conventional completions and their com-
ponents and how they relate to production tubing. 

(3) The student explains the concepts of safety in well com-
pletions and indicates tools and procedures for completing a drilled 
wellbore. The student is expected to: 

(A) research health and safety standards for the work-
place and environment such as Standards and Wireline Operations 
and Procedures and Occupational Safety and Health Administration 
(OSHA) and standards provided by professional organizations in the 
oil and gas industry such as the American Chemical Society, American 
Institute of Chemical Engineers, Center for the Advancement of 
Process Technology, Gulf Coast Process Technology Alliance, and 
American Petroleum Institute (API); 

(B) identify well completion tools and equipment and 
their use during each well completion phase; and 

(C) analyze the cost of safety during well completions. 

(4) The student explains the concepts of hydraulic fractur-
ing and its role during the well completion phase. The student is ex-
pected to: 

(A) describe how the generic well design and drilling 
mud systems impact drilling; 

(B) interpret ways in which generic platform wells, cut-
tings disposal routes, and drilling fluid design impact the generic well 
design; and 

(C) evaluate the significance of reservoir formations. 

(5) The student discusses the potential hazards and possible 
solutions of well and equipment testing. The student is expected to: 

(A) evaluate potential hazards and formulate a safety 
plan that covers safety guidelines and equipment, including first-aid 
and safety uniforms; 

(B) describe and accurately measure the flow of oil, gas, 
and water in real time; 

(C) ensure precautions and measures are considered 
during the surface well testing; and 

(D) discuss the importance of knowing the surrounding 
environment when well testing. 
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(6) The student researches the different types of coring and 
core analysis used in well completions and how they play an important 
role in well completion. The student is expected to: 

(A) describe the role of coring and core analysis in well 
completions; 

(B) identify the relationship between the factors such as 
core analysis and well logging that play an active role in well comple-
tions; 

(C) explain well logging and its importance in forma-
tion evaluation; 

(D) research different methods of formation testing by 
acquiring core samples; 

(E) research drill stem testing; 

(F) explain drill stem tests and their importance in mea-
suring the flow of oil and gas in well completions; and 

(G) evaluate the cost of completion operations for well 
completion. 

§127.356. Introduction to Process Technology (One Credit). 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2020-2021 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 11 and 12. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Energy Career Cluster focuses on Texas's diverse 
economic landscape, geography and natural resources, including re-
newable energy potential, transportation system, labor force, and lead-
ership in environmental research. 

(3) In Introduction to Process Technology, students will 
learn the social significance and workforce impact of process technol-
ogy in industry and the opportunities available at various levels of ed-
ucation and training in industries using process technology. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate skills related to health and safety in the 
workplace as specified by appropriate government regulations; 

(B) demonstrate the standards required in the work-
place such as interviewing skills, flexibility, willingness to learn new 
skills and acquire knowledge, self-discipline, self-worth, positive 
attitude, and integrity in a work situation; 

(C) collaborate with others to solve problems; 

(D) identify employers' work expectations; and 

(E) research, evaluate, and apply various time-manage-
ment techniques to develop work schedules. 

(2) The student understands common definitions, terminol-
ogy, and the basic foundations related to process technology. The stu-
dent is expected to: 

(A) describe the types of industry utilizing process tech-
nology and identify fields related to process technology; 

(B) identify and describe the career opportunities in 
process technology, pathways to career development, and certification 
requirements of industries utilizing process technology, including job 
responsibilities, typical work schedules, and career opportunities; 

(C) demonstrate the use of content such as technical 
concepts and vocabulary when analyzing information and following 
directions; 

(D) identify currently emerging issues in process tech-
nology; and 

(E) identify principles of instruments and instrument 
technology used in industrial process technology. 

(3) The student identifies and discusses types of industrial 
piping, valves, and basic process equipment. The student is expected 
to: 

(A) discuss the basics of piping, valves, and equipment 
used in industry; and 

(B) demonstrate the ability to read and interpret the var-
ious types of industrial drawings, diagrams, and data sheets related to 
industrial piping, valves, and equipment. 

(4) The student identifies and discusses the types of indus-
trial electrical equipment and instrumentation used in process technol-
ogy. The student is expected to: 

(A) demonstrate the ability to read and interpret the var-
ious types of industrial drawings, diagrams, charts, and data sheets re-
lated to industrial electrical equipment; 

(B) interpret industry standard circuit schematics; 

(C) identify areas where quality, reliability, and safety 
can be integrated into a product; and 

(D) describe the principles of electricity as applied in 
industrial process technology. 

(5) The student discusses safety issues related to industrial 
process technology. The student is expected to: 

(A) describe the safety, health, and environmental con-
cerns and requirements for industries using process technology along 
with the history that led to modern standards; 

(B) analyze and execute safety guidelines as described 
in various manuals, instructions, and regulations; 

(C) describe the implications of negligent or improper 
maintenance; 

(D) discuss and demonstrate how precision measuring 
instruments are used in industrial process technology; and 

(E) research agencies that govern safety in industrial 
process technology, including their authority and requirements. 
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(6) The student demonstrates understanding of basic indus-
trial mathematics. The student is expected to: 

(A) perform common computations required in indus-
trial process technology using mastered calculator skills; 

(B) determine when to convert between fractions, dec-
imals, whole numbers, and percentages mentally, on paper, or with a 
calculator when required in industrial process technology; 

(C) identify and quantify causes and effects of uncer-
tainties in measured data; 

(D) demonstrate how exponents, symbols, and the or-
der of operations are used to solve real world word problems commonly 
seen in process technology; 

(E) determine appropriate formulas to compute cross 
sections, surface areas, and volumes of geometric figures such as cir-
cles, squares, and cylinders; 

(F) estimate measurements and solve application prob-
lems involving industry drawings and data sheets using consistent units 
for all measurements and computation; 

(G) describe and discuss how to use scientific notation 
and International System (SI) units to gather and record data with ac-
curacy and precision; 

(H) organize and evaluate data and make inferences 
from data, including the use of tables, charts, and graphs; 

(I) determine a dimension of an object given a scaled 
drawing having no dimensions; and 

(J) represent and solve problems involving proportional 
relationships, including conversions between measurement systems us-
ing multiplication by a given constant factor such as unit rate. 

(7) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) analyze elements of a problem to develop innova-
tive solutions; 

(B) critically analyze information to determine value to 
the problem-solving task; 

(C) analyze a variety of problem-solving strategies and 
critical-thinking skills; and 

(D) conduct technical research to gather information 
necessary for decision making. 

(8) The student applies comprehensive knowledge in a 
simulation environment to demonstrate the mastery of the concepts 
covered in this course. The student is expected to: 

(A) represent or simulate a portion of a process system 
by generating an appropriate drawing, diagram, or data sheet; 

(B) demonstrate how to achieve a specific goal with the 
use of a simple mockup of a process system; 

(C) execute a simple mockup of a process system to 
achieve a specified goal; 

(D) demonstrate appropriate safety equipment selection 
for use in a variety of assigned tasks; 

(E) identify and apply mathematical operations to com-
plete calculations and specified computations, including unit conver-
sions for a simulated process system; 

(F) explain how visual depictions, data readouts, and 
trends in a computer-based process simulator relate to actual valves, 
piping, equipment, electrical gear, and instrumentation in a process sys-
tem; and 

(G) develop critical-thinking skills using simulations to 
identify and solve problems associated with process technology. 

(9) The student presents conclusions, research findings, 
and designs using a variety of media throughout the course. The 
student is expected to: 

(A) discuss and critique the validity of conclusions sup-
ported by the data through various methods such as lab reports, labeled 
drawings, graphic organizers, journals, summaries, oral reports, and 
technology-based reports; and 

(B) record, express, and manipulate relationships 
among data using graphs, charts, and equations. 

§127.357. Petrochemical Safety, Health, and Environment (One 
Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2020-2021 school 
year. 

(b) General requirements. The course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Energy Career Cluster focuses on Texas's diverse 
economic landscape, geography and natural resources, including re-
newable energy potential, transportation system, labor force, and lead-
ership in environmental research. 

(3) Petrochemical Safety, Health, and Environment ad-
dresses the shortage of process technology operators/technicians by 
educating students on the safety rules, regulations, and operations 
of the petrochemical process technology operator. Students enrolled 
in this course will learn about the knowledge and skills required in 
occupational safety, health, and environment as well as the governing 
regulatory authorities and the legal aspects of the industry in order to 
maintain a safe work environment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) research the three major roles of safety, health, and 
environment as it pertains to process technology operators/technicians; 

(B) describe the role of process technicians in relation 
to safety, health, and environmental issues; 
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(C) identify the importance of safety, health, and envi-
ronment as they relate to the performance of all job tasks and regula-
tory compliance issues within the industries, including, but not limited 
to, petrochemical plants, refineries, oil and gas production, and power 
generation; and 

(D) explain the importance of interpreting the safety, 
health, and environmental procedures standards, requirements, and 
regulations as a process technology operator/technician. 

(2) The student examines compliance standards to ensure 
safe work practices as they relate to safety, health, and environmental 
regulations. The student is expected to: 

(A) identify the legal governing agencies and describe 
regulatory requirements as they apply to the petrochemical industry, its 
employees, and the community; 

(B) identify specific state and federal regulations and 
the related specific tasks performed by process technology opera-
tors/technicians; 

(C) identify safety programs used in the gulf coast area; 

(D) determine types of administrative controls and per-
mitting systems to ensure safe work practices, especially as the controls 
relate to confined spaces and log-out and tag-out (LOTO); 

(E) demonstrate the proper usage of typical safety 
equipment and systems used in local plants; 

(F) describe how engineering controls are designed to 
allow process technology operators/technicians to operate equipment 
with system safeguards; 

(G) describe the different types of personal protective 
equipment (PPE), including fire resistant clothing (FRC), hard hats, 
safety shoes, hearing protection, safety glasses, and acid suits; 

(H) evaluate the types of monitors that measure expo-
sure ratings for noise, heat, and radiation; 

(I) describe the different types of respiratory protection 
according to their levels of protection, including air purifying, air sup-
ply, escape packs, and self-contained breathing apparatus (SCBA); and 

(J) identify the types of monitoring instruments that 
process operators/technicians use to monitor the atmosphere, oxygen 
content, explosive atmosphere, and toxicity. 

(3) The student summarizes the environmental require-
ments that are designed to safeguard society. The student is expected 
to: 

(A) describe the types of spills and releases and the en-
vironmental factors that can impact them; 

(B) identify specific systems that are in place to mitigate 
or prevent hazards to the environment and to individuals, including safe 
disposal of hazardous materials; 

(C) identify the regulatory governmental agencies, in-
cluding Occupational Safety and Health Administration (OSHA), Min-
ing Safety and Health Administration (MSHA), Texas Commission 
on Environmental Quality (TCEQ), and the Environmental Protection 
Agency (EPA), that protect our safety, health, and environment; 

(D) identify the Hazard Communication (HAZCOM) 
program and its components, including written Emergency Response 
Plans (ERPs), labeling containers that contain hazardous chemicals, 
and Safety Data Sheets (SDS) for hazardous chemicals produced or 
imported; 

(E) describe the different types of hazards, including 
fire and explosions, ergonomic, biological, and blood borne pathogens; 
and 

(F) describe the Maritime Security Act (MARSEC), 
which protects against terroristic threats. 

(4) The student describes equipment and energy and work 
surface hazards. The student is expected to: 

(A) define the types of equipment and energy and work 
surface hazards, including electrical, rotating equipment, thermal, el-
evation/heights/fall protection, chemical, slip and trips, and machine 
guarding; 

(B) identify hazards as they pertain to construction, ve-
hicles, weather, and security, and describe how to protect the point of 
access and the site, including contractors who might have limited safety 
knowledge, new equipment installation, traffic control, and training on 
heavy machinery; and 

(C) determine how weather conditions can adversely 
impact safety at a petrochemical plant or other process industry, 
including heat stress, hurricanes, freeze precautions, adverse weather 
conditions, lightning, and wind. 

(5) The student identifies environmental pollutants as well 
as regulations to protect the environment. The student is expected to: 

(A) describe environmental pollutants, including toxic 
chemicals; 

(B) identify the Material Safety Data Sheet (MSDS) 
manual list of the hazardous and toxic chemicals for process control 
sites; 

(C) summarize the EPA petition process for approval of 
chemicals created by a plant; 

(D) determine the permissions that must be acquired be-
fore site production begins, including a toxicology report such as a 
Chemical Inventory Management System (CIMS) for a local plant; and 

(E) describe the types of environmental controls that are 
in place to protect the environment such as monitoring and air and water 
permits. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500573 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER I. ENGINEERING 
19 TAC §§127.391 - 127.401 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
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subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.391. Principles of Applied Engineering (One Credit), Adopted 
2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9 and 10. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) Principles of Applied Engineering provides an 
overview of the various fields of science, technology, engineering, 
and mathematics and their interrelationships. Students develop en-
gineering communication skills, which include computer graphics, 
modeling, and presentations, by using a variety of computer hardware 
and software applications to complete assignments and projects. Upon 
completing this course, students will have an understanding of the 
various fields of engineering and be able to make informed career 
decisions. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress, speak, and 
conduct oneself in a manner appropriate for the profession; 

(B) cooperate, contribute, and collaborate as a member 
of a group in an effort to achieve a positive collective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks. 

(2) The student investigates the components of engineering 
and technology systems. The student is expected to: 

(A) investigate and report on the history of engineering 
disciplines, including chemical, civil, electrical, and mechanical engi-
neering; 

(B) identify the inputs, processes, and outputs associ-
ated with technological systems; 

(C) describe the difference between open and closed 
systems; 

(D) describe how technological systems interact to 
achieve common goals; 

(E) compare engineering, science, and technology ca-
reer paths, including entry-level employment, military service, appren-
ticeships, community and technical colleges, and universities; 

(F) conduct and present research on emerging and in-
novative technology; and 

(G) demonstrate proficiency of the engineering design 
process. 

(3) The student presents conclusions, research findings, 
and designs using a variety of media throughout the course. The 
student is expected to: 

(A) use clear and concise written, verbal, and visual 
communication techniques; 

(B) maintain a design and computation engineering 
notebook; 

(C) develop and present ideas using sketching and com-
puter-aided design and drafting (CADD); 

(D) draw conclusions using industry-standard visual-
ization techniques and media; 

(E) maintain a paper or digital portfolio using the engi-
neering documentation process; and 

(F) use collaborative tools such as desktop or 
web-based applications to share and develop information. 

(4) The student uses appropriate tools and demonstrates 
safe work habits. The student is expected to: 

(A) master relevant safety tests; 

(B) follow lab safety guidelines as prescribed by in-
structor in compliance with local, state, and federal regulations; 

(C) identify industry safety terminology related to the 
personal work environment such as Occupational Safety and Health 
Administration (OSHA), American Society of Mechanical Engineers 
(ASME), and personal protective equipment (PPE); 

(D) recognize the classification of hazardous materials 
and wastes; 

(E) describe appropriate ways to dispose of hazardous 
materials and wastes; 

(F) maintain, safely handle, and properly store labora-
tory equipment; 
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(G) describe the implications of negligent or improper 
maintenance; and 

(H) demonstrate the use of precision measuring instru-
ments. 

(5) The student describes the factors that affect the progres-
sion of technology and analyzes the potential intended and unintended 
consequences of technological advances. The student is expected to: 

(A) describe how technology has affected individuals, 
societies, cultures, economies, and environments; 

(B) describe how the development and use of technol-
ogy influenced past events; 

(C) describe how and why technology progresses; and 

(D) predict possible changes caused by the advances of 
technology. 

(6) The student thinks critically and applies fundamental 
principles of system modeling and design to multiple design projects. 
The student is expected to: 

(A) identify and describe an engineering design process 
needed for a project, including the design process and prototype devel-
opment and initiating, planning, executing, monitoring and controlling, 
and closing a project; 

(B) identify the chemical, mechanical, and physical 
properties of engineering materials and identify testing methods 
associated with the materials; 

(C) use problem-solving techniques to develop techno-
logical solutions such as product, process, or system; 

(D) use consistent units for all measurements and com-
putations; and 

(E) assess the risks and benefits of a design solution. 

(7) The student understands the opportunities and careers 
in fields related to robotics, process control, and automation systems. 
The student is expected to: 

(A) describe applications of robotics, process control, 
and automation systems; 

(B) apply design concepts to problems in robotics, 
process control, and automation systems; 

(C) identify fields and career opportunities related to 
robotics, process control, and automation systems; and 

(D) identify emerging trends in robotics, process con-
trol, and automation systems. 

(8) The student understands the opportunities and careers 
in fields related to electrical and mechanical systems. The student is 
expected to: 

(A) describe the applications of electrical and mechan-
ical systems; 

(B) describe career opportunities in electrical and me-
chanical systems; 

(C) identify emerging trends in electrical and mechani-
cal systems; and 

(D) describe and apply basic electronic theory. 

(9) The student collaborates as a team member while com-
pleting a comprehensive project. The student is expected to: 

(A) apply the design process, including decision matri-
ces, as a team participant; 

(B) perform different roles within the project as a team 
member; 

(C) formulate decisions using collaborative strategies 
such as decision and design matrices and conflict resolution; 

(D) maintain an engineering notebook for the project; 

(E) develop and test the model for the project; and 

(F) demonstrate communication skills by preparing and 
presenting the project, including building consensus setback resolution 
and decision matrices. 

(10) The student demonstrates a knowledge of drafting by 
completing a series of drawings that can be published by various media. 
The student is expected to: 

(A) set up, create, and modify drawings; 

(B) store and retrieve geometry; 

(C) demonstrate and use appropriate line types in engi-
neering drawings; 

(D) draw two-dimensional, single-view objects; 

(E) create multi-view working drawings using ortho-
graphic projection; 

(F) dimension objects using current American National 
Standards Institute (ANSI) standards; 

(G) draw single-line two-dimensional pictorial repre-
sentations; and 

(H) create working drawings that include section views. 

(11) The student creates justifiable solutions to open-ended 
real-world problems using engineering design practices and processes. 
The student is expected to: 

(A) identify and define an engineering problem; 

(B) formulate goals, objectives, and requirements to 
solve an engineering problem; 

(C) determine the design parameters such as materials, 
personnel, resources, funding, manufacturability, feasibility, and time 
associated with an engineering problem; 

(D) establish and evaluate potential constraints, includ-
ing health, safety, social, environmental, ethical, political, regulatory, 
and legal, pertaining to a problem; 

(E) identify or create alternative solutions to a problem 
using a variety of techniques such as brainstorming, reverse engineer-
ing, and researching engineered and natural solutions; 

(F) test and evaluate proposed solutions using engineer-
ing methods such as creating models, prototypes, mock-ups, or simu-
lations or performing critical design review, statistical analysis, or ex-
periments; 

(G) apply structured techniques such as a decision tree, 
design matrix, or cost-benefit analysis to select and justify a preferred 
solution to a problem; 

(H) predict performance, failure modes, and reliability 
of a design solution; and 
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(I) prepare a project report that clearly documents the 
designs, decisions, and activities during each phase of the engineering 
design process. 

§127.392. AC/DC Electronics (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Applied Engineering. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) AC/DC Electronics focuses on the basic electricity 
principles of alternating current/direct current (AC/DC) circuits. 
Students will demonstrate knowledge and applications of circuits, 
electronic measurement, and electronic implementation. Through 
use of the design process, students will transfer academic skills to 
component designs in a project-based environment. Students will use 
a variety of computer hardware and software applications to complete 
assignments and projects. Additionally, students will explore career 
opportunities, employer expectations, and educational needs in the 
electronics industry. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) show the ability to cooperate, contribute, and col-
laborate as a member of a group in an effort to achieve a positive col-
lective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner, including explaining and justifying ac-
tions; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student demonstrates the skills necessary for suc-
cess in a technical career. The student is expected to: 

(A) identify training, education, employment, and ca-
reer opportunities, including differences between an electronic techni-
cian, electronic technologist, and electrical engineer; 

(B) investigate and work toward industry certifications; 

(C) discuss ethical issues related to electronics; 

(D) identify and demonstrate respect for diversity in the 
workplace; 

(E) identify and demonstrate appropriate actions and 
consequences relating to discrimination, harassment, and inequality; 

(F) explore career preparation learning experiences, in-
cluding job shadowing, mentoring, and apprenticeship training; and 

(G) discuss Accreditation Board for Engineering and 
Technology (ABET) accreditation and implications. 

(3) The student participates in team projects in various 
roles. The student is expected to: 

(A) explain the importance of teamwork in the field of 
electronics; 

(B) apply principles of effective teamwork and problem 
solving, including collaboration and conflict resolution; and 

(C) demonstrate proper attitudes as a team leader and 
team member. 

(4) The student develops skills for managing a project. The 
student is expected to: 

(A) implement project management methodologies, in-
cluding initiating, planning, executing, monitoring and controlling, and 
closing a project; 

(B) develop a project schedule and complete work ac-
cording to established criteria; 

(C) participate in the organization and operation of a 
real or simulated engineering project; and 

(D) develop a plan for production of an individual prod-
uct. 

(5) The student practices safe and proper work habits. The 
student is expected to: 

(A) master relevant safety tests; 

(B) comply with safety guidelines as described in vari-
ous manuals, instructions, and regulations; 

(C) identify governmental and organizational regula-
tions for health and safety in the workplace related to electronics; 

(D) identify and classify hazardous materials according 
to Occupational Safety and Health Administration (OSHA) regulations 
and industry standards; 

(E) dispose of hazardous materials appropriately; 

(F) perform maintenance on selected tools, equipment, 
and machines; 

(G) handle and store tools and materials correctly; and 

(H) describe the results of improper maintenance of ma-
terial, tools, and equipment. 
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(6) The student develops an understanding of basic direct 
current (DC) electricity principles. The student is expected to: 

(A) describe DC and give examples of its application 
and generation; 

(B) demonstrate an understanding of atomic theory and 
the relationship between atomic number and a material's conductivity 
and insulation characteristics; 

(C) identify and apply the proper use of electronic 
schematics and symbols, including switches, voltage, current, ground, 
resistors, fuses, circuit breakers, volt meters, and amp meters; 

(D) define and describe switches, voltage source, cur-
rent source, ground, resistors, fuses, circuit breakers, volt meters, amp 
meters, voltage, current, and resistance; 

(E) identify the resistance value from the resistor color 
code; 

(F) express Ohm's Law in three forms with appropriate 
symbols and units; 

(G) express the Power Law in three forms with appro-
priate symbols and units; 

(H) describe series, parallel, and combination circuits; 

(I) apply Ohm's Law to calculate current, voltage drops, 
and resistance for each component in a multi-component series, paral-
lel, and combination circuit; 

(J) apply the Power Law to calculate current, voltage 
drops, resistance, and power for each component in a multi-component 
series, parallel, and combination circuit; and 

(K) express current and resistance values in both scien-
tific notation and engineering notation. 

(7) The student develops an understanding of basic alter-
nating current (AC) electricity principles. The student is expected to: 

(A) describe AC and give examples of its application 
and generation; 

(B) calculate peak, peak-to-peak, average, and root 
mean square (RMS) voltage; 

(C) explain the relationship between mechanical load 
and current in a generator; 

(D) identify the purpose and application of a trans-
former; 

(E) identify voltage and current values relative to a 
turns ratio in a transformer; 

(F) describe and calculate capacitance and capacitive 
reactance; and 

(G) describe and calculate inductance and inductive re-
actance. 

(8) The student implements the concepts and skills that 
form the technical knowledge of electronics using project-based 
assessments. The student is expected to: 

(A) apply Ohm's law, Kirchhoff's laws, and power laws 
to actual or simulated circuits; 

(B) build series, parallel, and combination circuits; 

(C) demonstrate an understanding of magnetism and in-
duction as they relate to electronic circuits; 

(D) perform electrical-electronic troubleshooting as-
signments; 

(E) identify actual electronic components, including re-
sistors, capacitors, switches, fuses, power sources, and inductors; 

(F) explain how torque is produced in a motor; and 

(G) explain where counter electromotive force (CEMF) 
comes from in a motor. 

(9) The student applies the concepts and skills to simulated 
and actual work situations. The student is expected to: 

(A) measure and calculate resistance, current, voltage, 
and power in series, parallel, and complex circuits; 

(B) apply electrical theory to generators, electric mo-
tors, and transformers; and 

(C) design analog circuits using common components. 

(10) The student learns the function and application of the 
tools, equipment, and materials used in electronics through project-
based assignments. The student is expected to: 

(A) use tools and laboratory equipment in a safe manner 
to construct and repair circuits; 

(B) use precision measuring instruments to analyze cir-
cuits and prototypes; 

(C) demonstrate an understanding of the difference be-
tween current and voltage measurement; 

(D) use a multimeter to perform resistance, voltage, and 
current measurements; 

(E) describe and perform measurements, including pe-
riod and amplitude, using an oscilloscope; 

(F) use multiple software applications to simulate cir-
cuit behavior and present concepts; and 

(G) use a project notebook to record measured values, 
lab observations and results, circuit operational requirements, and cir-
cuit design and modifications. 

(11) The student designs a circuit using appropriate design 
processes and techniques. The student is expected to: 

(A) interpret industry standard circuit schematics; 

(B) identify areas where quality, reliability, and safety 
can be designed into a circuit; 

(C) improve a circuit design to meet a specified need; 

(D) sketch schematics; and 

(E) explore new technologies that may affect electron-
ics. 

(12) The student builds a prototype circuit using the appro-
priate tools, materials, and techniques. The student is expected to: 

(A) identify and describe the steps needed to produce a 
prototype; 

(B) identify and use appropriate tools, equipment, ma-
chines, and materials to produce the prototype; and 

(C) present a final project using a variety of media. 

§127.393. Solid State Electronics (One Credit), Adopted 2015. 
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(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 11 and 12. Prerequisite: 
AC/DC Electronics. Students shall be awarded one credit for success-
ful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) In Solid State Electronics, students will demonstrate 
knowledge and applications of advanced circuits, electrical measure-
ment, and electrical implementation used in the electronics and com-
puter industries. Students will transfer advanced academic skills to ap-
ply engineering principles and technical skills to troubleshoot, repair, 
and modify electronic components, equipment, and power electronic 
systems in a project-based environment. Additionally, students will 
explore career opportunities, employer expectations, and educational 
needs in the electronics industry. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) show the ability to cooperate, contribute, and col-
laborate as a member of a group in an effort to achieve a positive col-
lective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner, including explaining and justifying ac-
tions; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student demonstrates the skills necessary for suc-
cess in a technical career. The student is expected to: 

(A) identify training, education, employment, and ca-
reer opportunities, including differences between an electronic techni-
cian, electronic technologist, and electrical engineer; 

(B) identify employment and career opportunities; 

(C) identify industry certifications; 

(D) discuss ethical issues related to electronics and in-
corporate proper ethics in submitted projects; 

(E) identify and demonstrate respect for diversity in the 
workplace; 

(F) identify appropriate actions and consequences relat-
ing to discrimination, harassment, and inequality; 

(G) explore electronics career and preparation pro-
grams; 

(H) explore career preparation learning experiences, in-
cluding, but not limited to, job shadowing, mentoring, and apprentice-
ship training; and 

(I) discuss Accreditation Board for Engineering and 
Technology (ABET) accreditation and implications. 

(3) The student participates in team projects in various 
roles. The student is expected to: 

(A) explain the importance of teamwork in the field of 
electronics; 

(B) apply principles of effective teamwork and problem 
solving, including collaboration and conflict resolution; and 

(C) demonstrate proper attitudes as a team leader and 
team member. 

(4) The student develops skills for managing a project. The 
student is expected to: 

(A) implement project management methodologies, in-
cluding initiating, planning, executing, monitoring and controlling, and 
closing a project; 

(B) develop a project schedule and complete work ac-
cording to established criteria; 

(C) participate in the organization and operation of a 
real or simulated engineering project; and 

(D) develop a plan for production of an individual prod-
uct. 

(5) The student demonstrates principles of project docu-
mentation and work flow. The student is expected to: 

(A) complete work orders and related documentation; 

(B) identify factors affecting cost and strategies to min-
imize costs; 

(C) prepare a project budget; 

(D) prepare a production schedule; 

(E) identify intellectual property and other legal restric-
tions; and 

(F) read and interpret technical drawings, manuals, and 
bulletins. 

(6) The student practices safe and proper work habits. The 
student is expected to: 

(A) master relevant safety tests; 

PROPOSED RULES February 28, 2025 50 TexReg 1337 



(B) comply with safety guidelines as described in vari-
ous manuals, instructions, and regulations; 

(C) identify governmental and organizational regula-
tions for health and safety in the workplace related to electronics; 

(D) identify and classify hazardous materials and 
wastes according to Occupational Safety and Health Administration 
(OSHA) regulations and industry standards; 

(E) dispose of hazardous materials and wastes appro-
priately; 

(F) perform maintenance on selected tools, equipment, 
and machines; 

(G) handle and store tools and materials correctly; and 

(H) describe the results of negligent or improper main-
tenance of material, tools, and equipment. 

(7) The student implements the concepts and skills that 
form advanced knowledge of electronics using project-based rubrics. 
The student is expected to: 

(A) apply Ohm's law, Kirchhoff's laws, and power laws 
to advanced circuit theory; 

(B) demonstrate advanced knowledge of the theory of 
direct current, alternating current, digital circuits, and semi-conductor 
circuits through Thevenin and Norton's theorems; 

(C) apply knowledge of voltage regulation devices; 

(D) apply knowledge of the design and use of diodes, 
transistors, and analog components with integrated circuits; 

(E) implement knowledge of solid-state components 
and devices such as a power supply design; 

(F) demonstrate knowledge of the similarities and dif-
ferences in optoelectronic devices; 

(G) implement knowledge of transmission theory; 

(H) implement knowledge of microprocessor applica-
tions; 

(I) apply electronic theory to generators, electric mo-
tors, power supplies, electronic amplifiers, electronic oscillators, com-
munication circuits, and systems; and 

(J) complete advanced electrical-electronic trou-
bleshooting assignments to industry standards. 

(8) The student learns the function and application of the 
tools, equipment, and materials used in electronics through specific 
project-based assessments. The student is expected to: 

(A) use tools and laboratory equipment in a safe manner 
to construct and repair circuits; 

(B) use precision measuring instruments to analyze cir-
cuits and prototypes; 

(C) describe and perform measurement techniques with 
analog, digital, or storage oscilloscopes; 

(D) use multiple software applications to simulate cir-
cuit behavior and present concepts; and 

(E) identify and describe the functions of computer 
hardware devices. 

(9) The student designs products using appropriate design 
processes and techniques. The student is expected to: 

(A) interpret advanced industry standard schematics; 

(B) identify areas where quality, reliability, and safety 
can be designed into a product; 

(C) improve a product design to meet a specified need; 

(D) produce advanced schematics to industry stan-
dards; 

(E) discuss the process of obtaining a patent; 

(F) use a variety of technologies to design components 
such as computer simulation software; and 

(G) explore innovative technologies that may affect 
electronics. 

(10) The student builds a simulated or physical prototype 
using the appropriate tools, materials, and techniques. The student is 
expected to: 

(A) identify and describe the steps needed to produce a 
prototype; 

(B) identify and use appropriate tools, equipment, ma-
chines, and materials to produce the prototype; and 

(C) present the prototype using a variety of media to a 
panel. 

§127.394. Digital Electronics (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisites: Algebra I 
and Geometry. This course satisfies a high school mathematics gradu-
ation requirement. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) Digital Electronics is the study of electronic circuits 
that are used to process and control digital signals. In contrast to analog 
electronics, where information is represented by a continuously vary-
ing voltage, digital signals are represented by two discreet voltages or 
logic levels. This distinction allows for greater signal speed and stor-
age capabilities and has revolutionized the world of electronics. Digital 
electronics is the foundation of modern electronic devices such as cel-
lular phones, digital audio players, laptop computers, digital cameras, 
and high-definition televisions. The primary focus of Digital Electron-
ics is to expose students to the design process of combinational and 
sequential logic design, teamwork, communication methods, engineer-
ing standards, and technical documentation. 

(4) The mathematical process standards describe ways in 
which students are expected to engage in the content. The placement of 
the process standards at the beginning of the knowledge and skills listed 
for each grade and course is intentional. The process standards weave 
the other knowledge and skills together so that students may be success-
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ful problem solvers and use mathematics efficiently and effectively in 
daily life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) show the ability to cooperate, contribute, and col-
laborate as a member of a group in an effort to achieve a positive col-
lective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner, including explaining and justifying ac-
tions; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) The student demonstrates the skills necessary for suc-
cess in a technical career. The student is expected to: 

(A) distinguish the differences between an engineering 
technician, engineering technologist, and engineer; 

(B) identify employment and career opportunities; 

(C) identify industry certifications; 

(D) discuss ethical issues related to engineering and 
technology and incorporate proper ethics in submitted projects; 

(E) identify and demonstrate respect for diversity in the 
workplace; 

(F) identify and demonstrate appropriate actions and 
identify consequences relating to discrimination, harassment, and 
inequality; 

(G) explore electronics engineering careers and prepa-
ration programs; 

(H) explore career preparation learning experiences, in-
cluding job shadowing, mentoring, and apprenticeship training; and 

(I) discuss Accreditation Board for Engineering and 
Technology (ABET) accreditation and implications. 

(4) The student participates in team projects in various 
roles. The student is expected to: 

(A) explain the importance of teamwork in the field of 
electronics; 

(B) apply principles of effective problem solving in 
teams to practice collaboration and conflict resolution; and 

(C) demonstrate proper attitudes as a team leader and 
team member. 

(5) The student develops skills for managing a project. The 
student is expected to: 

(A) implement project management methodologies, in-
cluding initiating, planning, executing, monitoring and controlling, and 
closing a project; 

(B) develop a project schedule and complete work ac-
cording to established criteria; 

(C) participate in the organization and operation of a 
real or simulated engineering project; and 

(D) develop a plan for production of an individual prod-
uct. 

(6) The student practices safe and proper work habits. The 
student is expected to: 

(A) master relevant safety tests; 
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(B) comply with safety guidelines as described in vari-
ous manuals, instructions, and regulations; 

(C) identify governmental and organizational regula-
tions for health and safety in the workplace related to electronics; 

(D) identify and classify hazardous materials and 
wastes according to Occupational Safety and Health Administration 
(OSHA) regulations; 

(E) dispose of hazardous materials and wastes appro-
priately; 

(F) perform maintenance on selected tools, equipment, 
and machines; 

(G) handle and store tools and materials correctly; and 

(H) describe the results of improper maintenance of ma-
terial, tools, and equipment. 

(7) The student explores the fundamentals of analog and 
digital electronics. The student uses appropriate notation and under-
stands the logic of circuit design and logic gates. The student is ex-
pected to: 

(A) use scientific notation, engineering notation, and 
Systems International (SI) notation to conveniently write very large or 
very small numbers frequently encountered when working with elec-
tronics; 

(B) describe the process of soldering and how it is used 
in the assembly of electronic components; 

(C) explain the different waveforms and distinctive 
characteristics of analog and digital signals; 

(D) identify the voltage levels of analog and digital sig-
nals; 

(E) determine whether a material is a conductor, an in-
sulator, or a semiconductor based on its atomic structure; 

(F) analyze the three fundamental concepts of voltage, 
current, and resistance; 

(G) define circuit design software and explain its pur-
pose; 

(H) identify the fundamental building block of sequen-
tial logic; 

(I) identify the components of a manufacturer's 
datasheet, including a logic gate's general description, connection 
diagram, and function table; 

(J) categorize integrated circuits by their underlying cir-
cuitry, scale of integration, and packaging style; 

(K) describe the advantages and disadvantages of the 
various sub-families of transistor-transistor logic (TTL) gates; 

(L) explain that a logic gate is depicted by its schematic 
symbol, logic expression, and truth table; 

(M) evaluate the different functions of input and output 
values of combinational and sequential logic; 

(N) explain combinational logic designs implemented 
with AND gates, OR gates, and INVERTER gates; and 

(O) identify the fundamental building block of sequen-
tial logic. 

(8) The student understands and uses multiple forms of 
AND-OR-Invert (AOI) logic. The student is expected to: 

(A) develop an understanding of the binary number sys-
tem and its relationship to the decimal number system as an essential 
component in the combinational logic design process; 

(B) translate a set of design specifications into a truth 
table to describe the behavior of a combinational logic design by listing 
all possible input combinations and the desired output for each; 

(C) derive logic expressions from a given truth table; 

(D) demonstrate logic expressions in sum-of-products 
(SOP) form and products-of-sum (POS) form; 

(E) explain how all logic expressions, whether simpli-
fied or not, can be implemented using AND gates and INVERTER 
gates or OR gates and INVERTER gates; and 

(F) apply a formal design process to translate a set of 
design specifications into a functional combinational logic circuit. 

(9) The student understands, explains, and applies NAND 
and NOR Logic and understands the benefits of using universal gates. 
The student is expected to: 

(A) apply the Karnaugh Mapping graphical technique 
to simplify logic expressions containing two, three, and four variables; 

(B) define a "don't care" condition and explain its sig-
nificance; 

(C) explain why NAND and NOR gates are considered 
universal gates; 

(D) demonstrate implementation of a combinational 
logic expression using only NAND gates or only NOR gates; 

(E) discuss the formal design process used for translat-
ing a set of design specifications into a functional combinational logic 
circuit implemented with NAND or NOR gates; and 

(F) explain why combinational logic designs imple-
mented with NAND gates or NOR gates will typically require fewer 
integrated circuits (IC) than AOI equivalent implementations. 

(10) The student understands combinational logic systems, 
including seven-segment displays, Exclusive OR and Exclusive NOR 
gates, and multiplexer/de-multiplexer pairs. The student understands 
the relative value of various logic approaches. The student is expected 
to: 

(A) use seven-segment displays used to display the dig-
its 0-9 as well as some alpha characters; 

(B) identify the two varieties of seven-segment dis-
plays; 

(C) describe the formal design process used for translat-
ing a set of design specifications into a functional combinational logic 
circuit; 

(D) develop an understanding of the hexadecimal and 
octal number systems and their relationships to the decimal number 
system; 

(E) explain the primary intended purpose of Exclusive 
OR (XOR) and Exclusive NOR (XNOR) gates; 

(F) describe how to accomplish the addition of two bi-
nary numbers of any bit length; 

(G) explain when multiplexer/de-multiplexer pairs are 
most frequently used; 

(H) explain the purpose of using de-multiplexers in 
electronic displays that use multiple seven-segment displays; 
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(I) identify the most commonly used method for han-
dling negative numbers in digital electronics; 

(J) discuss the use of programmable logic devices and 
explain designs for which they are best suited; and 

(K) compare and contrast circuits implemented with 
programmable logic devices with circuits implemented with discrete 
logic. 

(11) The student understands and describes multiple types 
of sequential logic and various uses of sequential logic. The student is 
expected to: 

(A) explain the capabilities of flip-flop and transparent 
latch logic devices; 

(B) discuss synchronous and asynchronous inputs of 
flip-flops and transparent latches; 

(C) explore the use of flip-flops, including designing 
single event detection circuits, data synchronizers, shift registers, and 
frequency dividers; 

(D) explain how asynchronous counters are character-
ized and how they can be implemented; 

(E) explore the use of the asynchronous counter method 
to implement up counters, down counters, and modulus counters; 

(F) explain how synchronous counters are character-
ized and how they can be implemented; 

(G) explore the use of the synchronous counter method 
to implement up counters, down counters, and modulus counters; 

(H) describe a state machine; 

(I) identify common everyday devices that machines 
are used to control such as elevator doors, traffic lights, and combina-
tional or electronic locks; and 

(J) discuss various ways state machines can be imple-
mented. 

(12) The student explores microcontrollers, specifically 
their usefulness in real-world applications. The student is expected to: 

(A) demonstrate an understanding of the use of 
flowcharts as graphical organizers by technicians, computer program-
mers, engineers, and other professionals and the benefits of various 
flowcharting techniques; 

(B) develop an understanding of basic programming 
skills, including variable declaration, loops, and debugging; 

(C) identify everyday products that use microcon-
trollers such as robots, garage door openers, traffic lights, and home 
thermostats; 

(D) describe a servo motor; 

(E) explore the way microcontrollers sense and respond 
to outside stimuli; 

(F) explain why digital devices are only relevant if they 
can interact with the real world; 

(G) explain the importance of digital control devices, 
including microcontrollers in controlling mechanical systems; and 

(H) demonstrate an understanding that realistic prob-
lem solving with a control system requires the ability to interface ana-
log inputs and outputs with a digital device. 

§127.395. Robotics I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course 
and is recommended for students in Grades 9 and 10. Recommended 
prerequisite: Principles of Applied Engineering. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) In Robotics I, students will transfer academic skills to 
component designs in a project-based environment through implemen-
tation of the design process. Students will build prototypes or use simu-
lation software to test their designs. Additionally, students will explore 
career opportunities, employer expectations, and educational needs in 
the robotic and automation industry. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) demonstrate the ability to cooperate, contribute, 
and collaborate as a member of a group in an effort to achieve a 
positive collective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner, including explaining and justifying ac-
tions; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student demonstrates the skills necessary for suc-
cess in a technical career. The student is expected to: 

(A) distinguish the differences among an engineering 
technician, engineering technologist, and engineer; 

(B) identify employment and career opportunities; 

(C) identify industry certifications; 
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(D) discuss ethical issues related to engineering and 
technology and incorporate proper ethics in submitted projects; 

(E) identify and demonstrate respect for diversity in the 
workplace; 

(F) identify appropriate actions and consequences relat-
ing to discrimination, harassment, and inequality; 

(G) explore robotic engineering careers and preparation 
programs; 

(H) explore career preparation learning experiences, in-
cluding job shadowing, mentoring, and apprenticeship training; and 

(I) discuss Accreditation Board for Engineering and 
Technology (ABET) accreditation and implications. 

(3) The student participates in team projects in various 
roles. The student is expected to: 

(A) explain the importance of teamwork in the field of 
robotics; 

(B) apply principles of effective problem solving in 
teams to collaboration and conflict resolution; and 

(C) demonstrate proper attitudes as a team leader and 
team member. 

(4) The student develops skills for managing a project. The 
student is expected to: 

(A) implement project management methodologies, in-
cluding initiating, planning, executing, monitoring and controlling, and 
closing a project; 

(B) develop a project schedule and complete work ac-
cording to established criteria; 

(C) participate in the organization and operation of a 
real or simulated engineering project; and 

(D) develop a plan for production of an individual prod-
uct. 

(5) The student practices safe and proper work habits. The 
student is expected to: 

(A) master relevant safety tests; 

(B) comply with safety guidelines as described in vari-
ous manuals, instructions, and regulations; 

(C) identify governmental and organizational regula-
tions for health and safety in the workplace related to electronics; 

(D) identify and classify hazardous materials and 
wastes according to Occupational Safety and Health Administration 
(OSHA) regulations; 

(E) dispose of hazardous materials and wastes appro-
priately; 

(F) perform maintenance on selected tools, equipment, 
and machines; 

(G) handle and store tools and materials correctly; and 

(H) describe the results of improper maintenance of ma-
terial, tools, and equipment. 

(6) The student develops the ability to use and maintain 
technological products, processes, and systems. The student is ex-
pected to: 

(A) demonstrate the use of computers to manipulate a 
robotic or automated system and associated subsystems; 

(B) maintain systems to ensure safe and proper function 
and precision operation; 

(C) describe feedback control loops used to provide in-
formation; and 

(D) describe types and functions of sensors used in 
robotic systems. 

(7) The student develops an understanding of engineering 
principles and fundamental physics. The student is expected to: 

(A) demonstrate knowledge of Newton's Laws as ap-
plied to robotics such as rotational dynamics, torque, weight, friction, 
and traction factors required for the operation of robotic systems; 

(B) demonstrate knowledge of motors, gears, gear ra-
tios, and gear trains used in the robotic systems; 

(C) describe the application of the six simple machines 
to robotics; 

(D) describe the operation of direct current (DC) mo-
tors, including control, speed, and torque; and 

(E) describe the operation of servo motors, including 
control, angle, and torque. 

(8) The student develops an understanding of the charac-
teristics and scope of manipulators, accumulators, and end effectors 
required for a robotic or automated system to function. The student is 
expected to: 

(A) describe the relationship between robotic arm con-
struction and robot stability; 

(B) describe the relationship between torque and gear 
ratio to weight of payload in a robotic arm operation; and 

(C) demonstrate knowledge of linkages and gearing in 
end effectors used in a robotic arm system. 

(9) The student uses engineering design methodologies. 
The student is expected to: 

(A) demonstrate an understanding of and discuss the 
design process; 

(B) think critically, identify the system constraints, and 
make fact-based decisions; 

(C) apply testing and reiteration strategies to develop or 
improve a product; 

(D) apply decision-making strategies when developing 
solutions; 

(E) identify quality-control issues in engineering design 
and production; 

(F) describe perceptions of the quality of products and 
how they affect engineering decisions; 

(G) use an engineering notebook to document the 
project design process as a legal document; and 

(H) interpret industry standard system schematics. 

(10) The student learns the function and application of the 
tools, equipment, and materials used in robotic and automated systems 
through specific project-based assessments. The student is expected to: 
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(A) use tools and laboratory equipment in a safe manner 
to construct and repair systems; 

(B) use precision measuring instruments to analyze sys-
tems and prototypes; and 

(C) use multiple software applications to simulate robot 
behavior and present concepts. 

(11) The student produces a product using the appropriate 
tools, materials, and techniques. The student is expected to: 

(A) identify and describe the steps needed to produce a 
prototype; 

(B) identify and use appropriate tools, equipment, ma-
chines, and materials to produce the prototype; 

(C) construct a robotic or automated system to perform 
specified operations using the design process; 

(D) test and evaluate the design in relation to pre-estab-
lished requirements such as criteria and constraints; 

(E) refine the design of a robotic or automated system 
to ensure quality, efficiency, and manufacturability of the final product; 
and 

(F) present the final product using a variety of media. 

§127.396. Robotics II (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisite: Robotics 
I. Students shall be awarded one credit for successful completion of 
this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) In Robotics II, students will explore artificial intel-
ligence and programming in the robotic and automation industry. 
Through implementation of the design process, students will transfer 
academic skills to component designs in a project-based environment. 
Students will build prototypes and use software to test their designs. 

(4) The mathematical process standards describe ways in 
which students are expected to engage in the content. The placement of 
the process standards at the beginning of the knowledge and skills listed 
for each grade and course is intentional. The process standards weave 
the other knowledge and skills together so that students may be success-
ful problem solvers and use mathematics efficiently and effectively in 
daily life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 

as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) distinguish the differences among an engineering 
technician, engineering technologist, and engineer; 

(B) identify employment and career opportunities; 

(C) identify industry certifications; 

(D) recognize the principles of teamwork related to en-
gineering and technology; 

(E) identify and use appropriate work habits; 

(F) locate and report on governmental regulations and 
laws, including health, safety, and labor codes related to engineering; 

(G) discuss ethical issues related to engineering and 
technology and incorporate proper ethics in submitted projects; 

(H) demonstrate respect for diversity in the workplace; 

(I) demonstrate appropriate actions and identify conse-
quences relating to discrimination, harassment, and inequality; 

(J) demonstrate effective oral and written communica-
tion skills using a variety of software applications and media; and 

(K) explore robotic engineering careers and preparation 
programs. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 
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(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) The student learns and contributes productively as an 
individual and as a member of a project team. The student is expected 
to: 

(A) demonstrate an understanding of and discuss how 
teams function; 

(B) apply teamwork to solve problems; 

(C) follow directions and decisions of responsible indi-
viduals of the project team; 

(D) participate in establishing team procedures and 
team norms; and 

(E) work cooperatively with others to set and accom-
plish goals in both competitive and non-competitive situations. 

(4) The student develops skills of project management. 
The student is expected to: 

(A) implement project management methodologies, in-
cluding initiating, planning, executing, monitoring and controlling, and 
closing a project; 

(B) develop a project schedule and complete work ac-
cording to established criteria; 

(C) participate in the organization and operation of a 
real or simulated engineering project; and 

(D) translate and employ a Project Management Plan 
for production of a product. 

(5) The student practices safe and proper work habits. The 
student is expected to: 

(A) master relevant safety tests; 

(B) comply with safety guidelines as described in vari-
ous manuals, instructions, and regulations; 

(C) identify and classify hazardous materials and 
wastes according to Occupational Safety and Health Administration 
(OSHA) regulations; 

(D) dispose of hazardous materials and wastes appro-
priately; 

(E) comply with established guidelines for working in 
a lab environment; 

(F) handle and store tools and materials correctly; 

(G) employ established inventory control and organiza-
tion procedures; and 

(H) describe the results of negligent or improper main-
tenance. 

(6) The student develops the ability to use and maintain 
technological products, processes, and systems. The student is ex-
pected to: 

(A) demonstrate the use of computers to manipulate a 
robotic or automated system and associated subsystems; 

(B) troubleshoot and maintain systems and subsystems 
to ensure safe and proper function and precision operation; 

(C) implement feedback control loops used to provide 
information; and 

(D) implement different types of sensors used in robotic 
or automated systems and their operations. 

(7) The student demonstrates an understanding of ad-
vanced mathematics and physics in robotic and automated systems. 
The student is expected to: 

(A) apply the concepts of acceleration and velocity as 
they relate to robotic and automated systems; 

(B) describe the term degrees of freedom and apply it 
to the design of joints used in robotic and automated systems; 

(C) describe angular momentum and integrate it in the 
design of robotic joint motion, stability, and mobility; 

(D) use the impulse-momentum theory in the design of 
robotic and automated systems; 

(E) explain translational, rotational, and oscillatory mo-
tion in the design of robotic and automated systems; 

(F) apply the operation of direct current (DC) motors, 
including control, speed, and torque; 

(G) apply the operation of servo motors, including con-
trol, angle, and torque; 

(H) interpret sensor feedback and calculate threshold 
values; 

(I) apply measurement and geometry to calculate robot 
navigation; 

(J) implement movement control using encoders; and 

(K) implement path planning using geometry and mul-
tiple sensor feedback. 

(8) The student creates a program to control a robotic or 
automated system. The student is expected to: 

(A) use coding languages and proper syntax; 

(B) use programming best practices for commenting 
and documentation; 

(C) describe how and why logic is used to control the 
flow of the program; 

(D) create a program flowchart and write the pseu-
docode for a program to perform an operation; 

(E) create algorithms for evaluating a condition and 
performing an appropriate action using decisions; 

(F) create algorithms that loop through a series of ac-
tions for a specified increment and for as long as a given condition 
exists; 

(G) create algorithms that evaluate sensor data as vari-
ables to provide feedback control; 

(H) use output commands and variables; 
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(I) use selection programming structures such as jumps, 
loops, switch, and case; and 

(J) implement subroutines and functions. 

(9) The student develops an understanding of the charac-
teristics and scope of manipulators, accumulators, and end effectors 
required for a robotic or automated system to function. The student is 
expected to: 

(A) demonstrate knowledge of robotic or automated 
system arm construction; 

(B) demonstrate an understanding and apply the con-
cepts of torque, gear ratio, stability, and weight of payload in a robotic 
or automated system arm operation; and 

(C) demonstrate an understanding and apply the con-
cepts of linkages and gearing in end effectors and their use in a robotic 
or an automated arm system. 

(10) The student uses engineering design methodologies. 
The student is expected to: 

(A) implement the design process; 

(B) demonstrate critical thinking, identify the system 
constraints, and make fact-based decisions; 

(C) apply formal testing and reiteration strategies to de-
velop or improve a product; 

(D) apply and defend decision-making strategies when 
developing solutions; 

(E) identify and improve quality-control issues in engi-
neering design and production; 

(F) apply Six Sigma to analyze the quality of products 
and how it affects engineering decisions; 

(G) use an engineering notebook to document the 
project design process as a legal document; and 

(H) create and interpret industry standard system 
schematics. 

(11) The student learns the function and application of the 
tools, equipment, and materials used in robotic and automated systems 
through specific project-based assessments. The student is expected to: 

(A) use and maintain tools and laboratory equipment in 
a safe manner to construct and repair systems; 

(B) use precision measuring instruments to analyze sys-
tems and prototypes; 

(C) implement a system to identify and track all com-
ponents of the robotic or automated system and all elements involved 
with the operation, construction, and manipulative functions; and 

(D) use multiple software applications to simulate robot 
behavior and present concepts. 

(12) The student produces a product using the appropriate 
tools, materials, and techniques. The student is expected to: 

(A) use the design process to design a robotic or auto-
mated system that meets pre-established criteria and constraints; 

(B) identify and use appropriate tools, equipment, ma-
chines, and materials to produce the prototype; 

(C) implement sensors in the robotic or automated sys-
tem; 

(D) construct the robotic or automated system; 

(E) use the design process to evaluate and formally test 
the design; 

(F) refine the design of the robotic or automated system 
to ensure quality, efficiency, and manufacturability of the final robotic 
or automated system; and 

(G) present the final product using a variety of media. 

§127.397. Engineering Science (One Credit), Adopted 2021. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisites: Alge-
bra I, one credit in biology, and at least one credit in a course from the 
science, technology, engineering, and mathematics career cluster. Rec-
ommended prerequisites: Geometry, Integrated Physics and Chemistry 
(IPC), one credit in chemistry, or one credit in physics. This course sat-
isfies a high school science graduation requirement. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) Engineering Science is an engineering course designed 
to expose students to some of the major concepts and technologies that 
they will encounter in a postsecondary program of study in any engi-
neering domain. Students will have an opportunity to investigate en-
gineering and high-tech careers. In Engineering Science, students will 
employ science, technology, engineering, and mathematical concepts 
in the solution of real-world challenge situations. Students will develop 
problem-solving skills and apply their knowledge of research and de-
sign to create solutions to various challenges. Students will also learn 
how to document their work and communicate their solutions to their 
peers and members of the professional community. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Students are expected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
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and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 
involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) show the ability to cooperate, contribute, and col-
laborate as a member of a group in an effort to achieve a positive col-
lective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as dial caliper, microm-
eter, protractor, compass, scale rulers, multimeter, and circuit compo-
nents; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and United States customary units and qualitative data 
as evidence; 

(F) organize quantitative and qualitative data using 
spreadsheets, engineering notebooks, graphs, and charts; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
engineers and recognizes the importance of scientific research and in-
novation on society. The student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
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experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a STEM field. 

(6) The student investigates engineering-related fields and 
career opportunities. The student is expected to: 

(A) differentiate between engineering and engineering 
technology; 

(B) compare the roles or job descriptions for career op-
portunities in the fields of pure science, engineering, and engineering 
technology; 

(C) identify and differentiate between the different en-
gineering disciplines; and 

(D) demonstrate appropriate oral, written, and visual 
forms of technical communication. 

(7) The student demonstrates an understanding of design 
problems and works individually and as a member of a team to solve 
design problems. The student is expected to: 

(A) solve design problems individually and in a team; 

(B) create solutions to existing problems using a design 
process; 

(C) use a design brief to identify problem specifications 
and establish project constraints; 

(D) use communication to achieve a desired goal within 
a team; and 

(E) work as a member of a team to conduct research to 
develop a knowledge base, stimulate creative ideas, and make informed 
decisions. 

(8) The student understands mechanisms, including simple 
and compound machines, and performs calculations related to mechan-
ical advantage, drive ratios, work, and power. The student is expected 
to: 

(A) explain the purpose and operation of components, 
including gears, sprockets, pulley systems, and simple machines; 

(B) explain how components, including gears, sprock-
ets, pulley systems, and simple machines, make up mechanisms; 

(C) distinguish between the six simple machines and 
their attributes and components; 

(D) measure forces and distances related to a mecha-
nism; 

(E) calculate work and power in mechanical systems; 

(F) determine experimentally the efficiency of mechan-
ical systems; and 

(G) calculate mechanical advantage and drive ratios of 
mechanisms. 

(9) The student understands energy sources, energy con-
version, and circuits and performs calculations related to work and 
power. The student is expected to: 

(A) identify and categorize energy sources as nonre-
newable, renewable, or inexhaustible; 

(B) define and calculate work and power in electrical 
systems; 

(C) calculate and explain how power in a system con-
verts energy from electrical to mechanical; and 

(D) define voltage, current, and resistance and calculate 
each quantity in series, parallel, and combination electrical circuits us-
ing Ohm's law. 

(10) The student understands system energy requirements 
and how energy sources can be combined to convert energy into useful 
forms. The student understands the relationships between material con-
ductivity, resistance, and geometry in order to calculate energy transfer 
and determine power loss and efficiency. The student is expected to: 

(A) explain the purpose of energy management; 

(B) evaluate system energy requirements in order to se-
lect the proper energy source; 

(C) explain and design how multiple energy sources can 
be combined to convert energy into useful forms; 

(D) describe how hydrogen fuel cells create electricity 
and heat and how solar cells create electricity; 

(E) measure and analyze how thermal energy is trans-
ferred via convection, conduction, and radiation; 

(F) analyze how thermal energy transfer is affected by 
conduction, thermal resistance values, convection, and radiation; and 

(G) calculate resistance, efficiency, and power transfer 
in power transmission and distribution applications for various material 
properties. 

(11) The student understands the interaction of forces act-
ing on a body and performs calculations related to structural design. 
The student is expected to: 

(A) illustrate, calculate, and experimentally measure all 
forces acting upon a given body; 

(B) locate the centroid of structural members mathe-
matically or experimentally; 

(C) calculate moment of inertia of structural members; 

(D) define and calculate static equilibrium; 

(E) differentiate between scalar and vector quantities; 

(F) identify properties of a vector, including magnitude 
and direction; 

(G) calculate the X and Y components given a vector; 

(H) calculate moment forces given a specified axis; 

(I) calculate unknown forces using equations of equi-
librium; and 

(J) calculate external and internal forces in a statically 
determinate truss using translational and rotational equilibrium equa-
tions. 

(12) The student understands material properties and the 
importance of choosing appropriate materials for design. The student 
is expected to: 

(A) conduct investigative non-destructive material 
property tests on selected common household products; 
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(B) calculate and measure the weight, volume, mass, 
density, and surface area of selected common household products; and 

(C) identify the manufacturing processes used to create 
selected common household products. 

(13) The student uses material testing to determine a prod-
uct's function and performance. The student is expected to: 

(A) use a design process and mathematical formulas to 
solve and document design problems; 

(B) obtain measurements of material samples such as 
length, width, height, and mass; 

(C) use material testing to determine a product's relia-
bility, safety, and predictability in function; 

(D) identify and calculate test sample material proper-
ties using a stress-strain curve; and 

(E) identify and compare measurements and calcula-
tions of sample material properties such as elastic range, proportional 
limit, modulus of elasticity, elastic limit, resilience, yield point, plastic 
deformation, ultimate strength, failure, and ductility using stress-strain 
data points. 

(14) The student understands that control systems are de-
signed to provide consentient process control and reliability and uses 
computer software to create flowcharts and control system operating 
programs. The student is expected to: 

(A) create detailed flowcharts using a computer soft-
ware application; 

(B) create control system operating programs using 
computer software; 

(C) create system control programs that use flowchart 
logic; 

(D) select appropriate input and output devices based 
on the need of a technological system; and 

(E) judge between open- and closed-loop systems in or-
der to select the most appropriate system for a given technological 
problem. 

(15) The student demonstrates an understanding of fluid 
power systems and calculates values in a variety of systems. The stu-
dent is expected to: 

(A) identify and explain basic components and func-
tions of fluid power devices; 

(B) differentiate between pneumatic and hydraulic sys-
tems and between hydrodynamic and hydrostatic systems; 

(C) use Pascal's Law to calculate values in a fluid power 
system; 

(D) distinguish between gauge pressure and absolute 
pressure and between temperature and absolute temperature; 

(E) calculate values in a pneumatic system using the 
ideal gas laws; and 

(F) calculate and experiment with flow rate, flow veloc-
ity, and mechanical advantage in a hydraulic system model. 

(16) The student demonstrates an understanding of statis-
tics and applies the concepts to real-world engineering design prob-
lems. The student is expected to: 

(A) calculate and test the theoretical probability that an 
event will occur; 

(B) calculate the experimental frequency distribution of 
an event occurring; 

(C) apply the Bernoulli process to events that only have 
two distinct possible outcomes; 

(D) apply AND, OR, and NOT logic to solve complex 
probability scenarios; 

(E) apply Bayes's theorem to calculate the probability 
of multiple events occurring; 

(F) calculate the central tendencies of a data array, in-
cluding mean, median, and mode; 

(G) calculate data variations, including range, standard 
deviation, and variance; and 

(H) create and explain a histogram to illustrate fre-
quency distribution. 

(17) The student demonstrates an understanding of kine-
matics in one and two dimensions and applies the concepts to real-
world engineering design problems. The student is expected to: 

(A) calculate distance, displacement, speed, velocity, 
and acceleration from data; 

(B) calculate experimentally the acceleration due to 
gravity given data from a free-fall device; 

(C) calculate the X and Y components of an object in 
projectile motion; and 

(D) determine and test the angle needed to launch a pro-
jectile a specific range given the projectile's initial velocity. 

§127.398. Engineering Mathematics (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Al-
gebra II. This course satisfies a high school mathematics graduation 
requirement. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) Engineering Mathematics is a course where students 
solve and model design problems. Students will use a variety of 
mathematical methods and models to represent and analyze problems 
that represent a range of real-world engineering applications such as 
robotics, data acquisition, spatial applications, electrical measurement, 
manufacturing processes, materials engineering, mechanical drives, 
pneumatics, process control systems, quality control, and computer 
programming. 
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(4) The mathematical process standards describe ways in 
which students are expected to engage in the content. The placement of 
the process standards at the beginning of the knowledge and skills listed 
for each grade and course is intentional. The process standards weave 
the other knowledge and skills together so that students may be success-
ful problem solvers and use mathematics efficiently and effectively in 
daily life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) show the ability to cooperate, contribute, and col-
laborate as a member of a group in an effort to achieve a positive col-
lective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-

cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) The student uses mathematically based hydraulics con-
cepts to measure and find pump output, understand pressure versus 
cylinder force, and understand flow rate verses cylinder speed. The 
student is expected to: 

(A) explain how flow rate can be measured in gallons 
per minute and liters per minute; 

(B) calculate and record data using actual flow rates 
from a flow meter chart; 

(C) calculate, measure, and illustrate the force output 
and speed of an extending and retracting cylinder; and 

(D) determine and depict the stroke time of a cylinder 
in gallons per minute. 

(4) The student uses mathematical concepts of structure de-
sign to define and describe statics, acquire data, apply concepts of mo-
ments and bending stress, and apply concepts of truss design and anal-
ysis. The student is expected to: 

(A) calculate a resultant force; 

(B) apply the concept of equilibrium to force calcula-
tions; 

(C) calculate a force using a free-body diagram; 

(D) develop an application of strain gauges that deter-
mines mathematically and experimentally the force on a structural el-
ement; 

(E) calculate the magnitude of force applied to a rota-
tional system; 

(F) apply the moment equilibrium equation to force cal-
culations; 

(G) calculate, measure, and illustrate a bending mo-
ment on a beam; 

(H) determine and depict the bending stress in a beam; 

(I) calculate forces in truss using a six-step problem-
solving method; 

(J) apply modulus of elasticity to the deflection of 
beams; 

(K) calculate a beam deflection for a given load; 

(L) determine and depict the critical load for buckling 
using Euler's formula; and 

(M) design and apply factors of safety to column and 
beam design. 
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(5) The student understands the role of trigonometry in spa-
tial applications. The student is expected to: 

(A) apply trigonometric ratios, including sine, cosine, 
and tangent, to spatial problems; and 

(B) determine the distance and height of remote objects 
using trigonometry. 

(6) The student understands the concepts of design pro-
cesses with multi-view computer-aided drafting and design drawings 
for facilities layouts, precision part design, process design, injection 
mold design, and computer-aided manufacturing, as applied to pro-
cesses using 3D printing, laser cutting, and computer numerical con-
trol. The student is expected to: 

(A) determine a dimension of an object given a scaled 
drawing having no dimensions; 

(B) compare and contrast the function of production 
time and production rate; 

(C) calculate and apply the proper cycle time and ana-
lyze machines required to meet a specified production rate; 

(D) demonstrate the calculation and application of out-
put shaft speed and torque in a gear train; 

(E) create a method to determine the direction of a gear 
train's output shaft; 

(F) design a spur gear train given speed and torque re-
quirements; 

(G) calculate and apply the proper spacing between the 
centers of gears in a gear train to a specified tolerance; 

(H) apply positional tolerances to assembled parts; 

(I) predict the production cost of a product given 
process information and a bill of materials; 

(J) apply the correct spindle speed for a computer-aided 
manufacturing device by calculation; 

(K) apply the correct feed rate for a computer-aided 
manufacturing device by using calculation; 

(L) calculate the pressure drop in an injection mold sys-
tem; 

(M) design a gate size in an injection mold system using 
the gate width and depth formulas; 

(N) determine the size of a mold; and 

(O) create size runners for a multi-cavity mold. 

(7) The student calculates electronic quantities and uses 
electrical measuring instruments to experimentally test their calcula-
tions. The student is expected to: 

(A) apply common electronic formulas to solve prob-
lems; 

(B) use engineering notation to properly describe cal-
culated and measured values; 

(C) compare and contrast the mathematical differences 
between a direct current and alternating current; 

(D) show the effect and give an application of an induc-
tor in an alternating current circuit; 

(E) show the effect and give an application of a capac-
itor in an alternating current circuit; 

(F) create a resistive capacitive timing circuit in a time-
delay circuit; 

(G) calculate the output voltage and current load of a 
transformer; 

(H) calculate the effective alternating current voltage 
root mean square given the peak alternating current voltage and the 
peak alternating current voltage given the root mean square value; and 

(I) calculate the cost of operating an electric motor. 

(8) The student applies mathematical principles of pneu-
matic pressure and flow to explain pressure versus cylinder force, apply 
and manipulate pneumatic speed control circuits, and describe mainte-
nance of pneumatic equipment, centrifugal pump operation and char-
acteristics, data acquisition systems, pump power, and pump system 
design. The student is expected to: 

(A) calculate the force output of a cylinder in retraction 
and extension; 

(B) explain how gage pressure and absolute pressure 
are different; 

(C) explain the individual gas laws and use the ideal gas 
law to solve problems; 

(D) convert air volumes at pressures to free air volumes; 

(E) compare dew point and relative humidity to explain 
their importance; 

(F) explain the importance of the two units of pump 
flow rate measurement; 

(G) convert between mass and volumetric flow rate; 

(H) differentiate between unit analysis such as convert-
ing units of pressure between English and SI units and dimensional 
analysis such as Force and Pressure; 

(I) convert between units of head and pressure; 

(J) explain the importance of total dynamic head in 
terms of suction and discharge head; 

(K) demonstrate the measurement of the total head of a 
centrifugal pump; 

(L) calculate Reynolds number and determine the type 
of fluid flow in a pipe, including laminar flow, transitional flow, and 
turbulent flow; 

(M) calculate friction head loss in a given pipe length 
using head loss tables or charts; 

(N) calculate total suction lift, total suction head, total 
discharge head, and the total dynamic head of a system for a given flow 
rate; 

(O) calculate hydraulic power; 

(P) calculate centrifugal pump brake horsepower given 
pump efficiency and hydraulic power; 

(Q) calculate the effect of impeller diameter and speed 
on the flow rate of a centrifugal pump and pump head; 

(R) predict the effect of impeller diameter on a pump 
head capacity curve; and 

(S) calculate net positive suction head. 

(9) The student applies mathematical principles of material 
engineering, including tensile strength analysis, data acquisition sys-
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tems, compression testing and analysis, shear and hardness testing and 
analysis, and design evaluation. The student is expected to: 

(A) calculate stress, strain, and elongation using the 
modulus of elasticity for a material or model with a given set of data; 

(B) analyze and explain the importance of sensitivity in 
relation to material engineering; 

(C) analyze the operation of a data-acquisition applica-
tion or program; 

(D) mathematically analyze a part for stress and strain 
under a compression load; 

(E) calculate shear stress for a material with a given set 
of data; 

(F) use the Brinell hardness number to determine the 
ultimate tensile strength of a material; 

(G) apply factors of safety to material engineering de-
signs; and 

(H) create material testing conditions for a model using 
equipment such as a polariscope. 

(10) The student applies mathematical principles for me-
chanical drives, including levers, linkages, cams, turnbuckles, pulley 
systems, gear drives, key fasteners, v-belt drives, and chain drives. The 
student is expected to: 

(A) calculate the weight of an object for a given mass; 

(B) analyze and calculate torque for a given application 
using the proper units of measurement; 

(C) calculate the magnitude of force applied to a rota-
tional system; 

(D) calculate the mechanical advantage of first-, sec-
ond-, and third-class levers; 

(E) compare the advantages and disadvantages of the 
three classes of levers for different applications; 

(F) calculate and analyze the coefficient of friction in its 
proper units of measurement; 

(G) analyze and calculate mechanical advantage for 
simple machines using proper units of measurement; 

(H) calculate the mechanical advantage of gear drive 
systems; 

(I) compare and contrast at least two methods of loading 
a mechanical drive system; 

(J) calculate rotary mechanical power applied to an ap-
plication; 

(K) analyze the mechanical efficiency of a given appli-
cation; 

(L) demonstrate various examples of pitch and analyze 
its proper application; 

(M) calculate the shaft speed and torque of a belt drive 
and chain drive system; and 

(N) calculate sprocket ratio and analyze its importance 
to various applications. 

(11) The student applies mathematical principles of qual-
ity assurance, including using precision measurement tools, statistical 
process control, control chart operation, analysis of quality assurance 

control charts, geometric dimensioning and tolerancing, and location, 
orientation, and form tolerances. The student is expected to: 

(A) evaluate the readings of dial calipers and microme-
ters to make precise measurements; 

(B) use at least three measures of central tendency to 
analyze the quality of a product; 

(C) use a manually constructed histogram to analyze a 
given set of data; 

(D) construct and use a mean-value-and-range chart to 
determine if a process remains constant over a specified range of time; 

(E) examine the maximum and minimum limits of a di-
mension given its tolerance; and 

(F) use position tolerance to calculate the location of a 
hole. 

§127.399. Introduction to Computer-Aided Design and Drafting 
(One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Recommended Prerequi-
site: Principles of Applied Engineering, Principles of Architecture and 
Design, or Principles of Manufacturing. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) Introduction to Computer-Aided Design and Drafting 
(CADD) allows students to acquire knowledge and skills needed to 
use design software, including an introduction to CADD equipment 
and software selection and interfaces. Students gain skills in setting up 
a CADD workstation; upgrading a computer to run advanced CADD 
software; working with storage devices; storing, retrieving, backing-
up, and sharing databases, file servers, and local area networks (LANs); 
and transferring drawing files over the internet. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 
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(A) describe the roles, responsibilities, and dynamics of 
a team as applied in appropriate industry fields; 

(B) explain employers' work expectations; 

(C) use effective and accurate architectural or engineer-
ing vocabulary throughout design and drafting process; 

(D) demonstrate knowledge of the concepts and skills 
related to health in the workplace; and 

(E) demonstrate safety in the workplace as specified by 
appropriate governmental regulations. 

(2) The student demonstrates knowledge of the CADD 
software. The student is expected to: 

(A) describe computer-aided design, drafting, and 
CADD applications; 

(B) demonstrate how to start and exit CADD software 
without corrupting files; 

(C) use draw files; 

(D) save, close, and open saved files; 

(E) determine and specify drawing units and limits; 

(F) describe and use the Cartesian coordinate system; 

(G) use drawing snap and grid functions; and 

(H) demonstrate the use of dynamic input and the com-
mand line. 

(3) The student demonstrates the use of CADD tools for 
basic drawing and plotting. The student is expected to: 

(A) draw objects using the line tool; 

(B) draw circles, arcs, ellipses, and elliptical arcs; 

(C) draw polylines, rectangles, donuts, and filled cir-
cles; 

(D) draw true spline curves; 

(E) create drawing templates; 

(F) describe basic line conventions; 

(G) create and manage layers; 

(H) draw objects on separate layers; 

(I) print and plot drawings; 

(J) demonstrate organizational skills to influence the se-
quential process when creating drawings; 

(K) construct geometric figures of lines, splines, circles, 
and arcs; 

(L) create and edit text using appropriate style and size 
to annotate drawings; 

(M) use control accuracy enhancement tools for entity 
positioning methods such as snap and xyz; 

(N) use editing commands; 

(O) use viewing commands to perform zooming and 
panning; 

(P) plot drawings on media using layout and scale; 

(Q) use query commands to interrogate database for en-
tity characteristics, distance, area, and status; 

(R) move, stretch, and offset objects; 

(S) create a radius between objects; 

(T) trim and extend objects; 

(U) break and join objects; 

(V) change object properties; and 

(W) create hatching and manipulate properties such as 
calculating the area of an enclosed shape. 

(4) The student demonstrates the use of CADD tools dis-
play and viewpoints. The student is expected to: 

(A) create multiple viewpoints in the drawing window; 

(B) select appropriate object snaps for various drawing 
tasks; 

(C) create orthographic drawings; 

(D) analyze challenges and identify solutions for design 
problems; 

(E) investigate the use of space, scale, and environmen-
tal features to create three-dimensional form or the illusion of depth and 
form; 

(F) prepare multi-view scaled drawings; 

(G) select proper drawing scale, views, and layout; 

(H) create drawings containing horizontal and vertical 
surfaces; 

(I) create drawings containing circles and arcs; 

(J) create removed details and conventional breaks us-
ing sectional drawing techniques; 

(K) create assembly drawings; 

(L) create detail drawings; and 

(M) create technical drawings and title blocks associ-
ated with the different CAD drawings. 

(5) The student demonstrates the use of software tools to 
properly create text within a CADD drawing. The student is expected 
to: 

(A) use proper text standards for technical drawings; 

(B) calculate drawing scale and text height using a scale 
ratio; 

(C) apply text styles to enhance readability of drawings; 

(D) demonstrate the use of tools to create multi-line text 
objects and single-line text; 

(E) edit existing text; and 

(F) create, insert, and modify tables. 

(6) The student demonstrates the use of CADD editing 
tools within drawings. The student is expected to: 

(A) draw chamfers and fillets; 

(B) use editing tools to modify existing drawings; 

(C) edit polylines and splines; 

(D) move and copy objects; 

(E) create mirror images and align objects; and 

(F) scale and array objects. 
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(7) The student demonstrates the use of grips in drawings. 
The student is expected to: 

(A) apply grips to stretch, move, rotate, scale, mirror, 
and copy objects; 

(B) demonstrate the use of Quick Properties and the 
Properties palette to access CADD tools; and 

(C) create selections by using the Quick Select dialog 
box. 

(8) The student demonstrates the use of scale and dimen-
sion standards and practices. The student is expected to: 

(A) apply standard dimensioning rules; 

(B) draw scales and dimensions; 

(C) create, edit, and manage dimension styles; 

(D) add linear and angular dimensions to a drawing; 

(E) draw datum and chain dimensions; 

(F) dimension circles and arcs; 

(G) control the appearance of existing dimensions and 
dimension text; and 

(H) change dimension line spacing and alignment. 

(9) The student creates and demonstrates standard blocks 
using tool palettes. The student is expected to: 

(A) create and save text information blocks; 

(B) insert blocks into a drawing; 

(C) edit and update a block in a drawing; 

(D) create blocks as a drawing file; 

(E) construct and use a symbol library of blocks; and 

(F) purge unused items from a drawing. 

(10) The student prepares surface developments. The stu-
dent is expected to: 

(A) prepare developments of prisms, cylinders, cones, 
and pyramids; 

(B) prepare developments of a transition piece; and 

(C) prepare drawings involving intersecting pieces. 

(11) The student designs and prepares basic architectural 
drawings. The student is expected to: 

(A) solve design problems to gain new perspectives; 

(B) apply critical-thinking and problem-solving skills 
to develop creative solutions for design problems; 

(C) draw a site plan; 

(D) draw a floor plan; 

(E) draw interior and exterior elevations; 

(F) draw a roof plan; 

(G) prepare door and window schedules; 

(H) draw wall sections; 

(I) draw a plot plan; and 

(J) draw an electrical and reflected ceiling plan. 

(12) The student designs and prepares a technical drawing. 
The student is expected to: 

(A) draw individual parts; 

(B) draw the closed assembly drawings per the parts; 
and 

(C) draw and explode the assembly with the parts list. 

§127.400. Intermediate Computer-Aided Design and Drafting (One 
Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Prerequisite: Architec-
tural Design I, Introduction to Computer-Aided Design and Drafting, 
or Engineering Design and Presentation I. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Science 
(STEM) Career Cluster focuses on planning, managing, and providing 
scientific research and professional and technical services, including 
laboratory and testing services, and research and development ser-
vices. 

(3) In Intermediate Computer-Aided Design and Draft-
ing (CADD), students develop practices and techniques used in 
computer-aided drafting, emphasizing the development and use of 
prototype drawings, construction of pictorial drawings, construction 
of three-dimensional drawings, interfacing two-dimensional and 
three-dimensional environments, and extracting data. Basic rendering 
techniques will also be developed. Emphasis is placed on drawing 
set-up; creating and modifying geometry; storing and retrieving 
predefined shapes; placing, rotating, and scaling objects; adding text 
and dimensions; using layers and coordinating systems, as well as 
using input and output devices. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) describe the roles, responsibilities, and dynamics of 
a team as applied in appropriate industry fields; 

(B) explain employers' work expectations; 

(C) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace as specified by appropriate 
governmental regulations; 

PROPOSED RULES February 28, 2025 50 TexReg 1353 



(D) evaluate and justify decisions based on ethical rea-
soning; 

(E) evaluate alternative responses to workplace situa-
tions based on personal, professional, ethical, and legal responsibilities 
and employer policies; 

(F) identify and explain personal and long-term conse-
quences of unethical or illegal behaviors in the workplace; 

(G) interpret and explain written organizational policies 
and procedures; and 

(H) demonstrate personal responsibility, ethics, and in-
tegrity, including respect for intellectual property, when accessing in-
formation and creating design projects. 

(2) The student demonstrates an understanding of CADD 
terminology, tools, and symbols. The student is expected to: 

(A) apply the Cartesian Coordinate Systems to illustrate 
the application of Z coordinates; 

(B) describe the CADD menu structure; 

(C) differentiate between type-in commands, icons, and 
pulldown menus; 

(D) manipulate the standard draw commands; 

(E) demonstrate modifying commands; 

(F) explain the various modes of viewing drawings; and 

(G) define and modify dimension styles. 

(3) The student produces hand sketches to organize ideas 
and communicate design ideas. The student is expected to: 

(A) demonstrate the use of graphic descriptions; 

(B) develop skill in sketching or mark making to plan, 
execute, and construct two-dimensional images and three-dimensional 
models; 

(C) demonstrate methods of projection; and 

(D) use proper drafting techniques to convert sketches 
into an electronic drawing using CADD. 

(4) The student demonstrates an understanding of com-
mands in a CADD system. The student is expected to: 

(A) operate CADD software; 

(B) demonstrate draw commands; 

(C) modify drawn objects in CADD software; 

(D) create two-dimensional and three-dimensional ob-
jects; 

(E) convert two-dimensional drawings to three-dimen-
sional drawings; 

(F) convert three-dimensional drawings to two-dimen-
sional drawings; 

(G) prepare text blocks in CADD software; 

(H) manipulate an external reference or file; 

(I) import files of different formats into CADD; 

(J) demonstrate the plot command in print or plot draw-
ings; and 

(K) import and export data using attributes. 

(5) The student preforms computer-aided drafting func-
tions. The student is expected to: 

(A) create text styles, text justification, and multi-line 
text; 

(B) create and use multi-leaders; 

(C) edit dimensions; 

(D) work with dimension styles; 

(E) crosshatch objects; 

(F) isolate and hide objects; 

(G) use selection set methods; 

(H) use rectangular, polar, and path arrays; 

(I) use rotation reference angles; 

(J) use elements of creativity and organizational princi-
ples to create visually coherent viewports and layouts; 

(K) create and manage layers and properties; 

(L) use page setup for plotting; 

(M) create, insert, and edit reusable content such as 
symbols and blocks; 

(N) use specific line types using the Standard Alphabet 
of Lines; 

(O) create fills and gradients; and 

(P) edit hatch patterns and fills. 

(6) The student creates drawings using the CADD soft-
ware. The student is expected to: 

(A) translate hand sketches into CADD software; 

(B) create projected mechanical drawings; 

(C) create drawings with external references; 

(D) complete a three-dimensional parametric model; 

(E) organize a complex assembly, including an ani-
mated exploded assembly; 

(F) compare various methods of drawing solids; 

(G) construct a composite drawing using multiple 
drawings; 

(H) justify correct drawing methods; 

(I) draw lines, arcs, and circles to represent plans or me-
chanical assemblies; 

(J) create text styles, text justification, and multi-line 
text; 

(K) create and use multi-leaders; 

(L) edit dimensions, including dimension styles; 

(M) isolate and hide objects; 

(N) use selection set methods; 

(O) use elements of creativity and organizational prin-
ciples to create visually coherent viewports and layouts; 

(P) create and manage layers; 

(Q) use page setup for plotting; and 
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(R) prepare multi-view drawings, including sectional 
and auxiliary views. 

(7) The student creates electrical drawings. The student is 
expected to: 

(A) prepare schematic drawings; 

(B) prepare printed circuit board assembly drawing 
packages; 

(C) prepare connection drawings; 

(D) prepare interconnection drawings; 

(E) prepare wiring drawings; 

(F) prepare cable drawings and/or harness drawings; 

(G) prepare component drawings; and 

(H) prepare logic diagrams. 

(8) The student creates mechanical drawings. The student 
is expected to: 

(A) prepare fastener, cam, gear, spring, and bearing 
drawings; 

(B) prepare detail drawings; 

(C) prepare surface developments; 

(D) prepare welding drawings; 

(E) prepare bearing drawings; 

(F) prepare casting drawings; 

(G) prepare forging drawings; 

(H) prepare tool drawings; 

(I) prepare molding diagrams; 

(J) prepare stamping drawings; 

(K) prepare numerical-control drawings; 

(L) modify drawings to include material specifications 
and parts list; and 

(M) identify geometric tolerances and dimensioning of 
specific machined surfaces. 

(9) The student prepares CADD project designs. The stu-
dent is expected to: 

(A) develop a floor plan depicting all elements of the 
building, including BIM (building information modeling); 

(B) render a site plan that depicts all elements of the 
site; 

(C) render exterior and interior elevations; 

(D) draw a specified roof type within a plan; 

(E) prepare door and window schedules; 

(F) draw a wall and building section; 

(G) draw an overall site plan; 

(H) draw a building plot plan; 

(I) review and revise plans throughout the design 
process to refine and achieve design objective; 

(J) demonstrate flexibility and adaptability throughout 
the design process; and 

(K) define a basic project materials list. 

§127.401. Physics For Engineering (One Credit), Adopted 2024. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 10-12. Prerequisites: one credit 
of Algebra I and one credit of Chemistry, Physics, or Integrated Physics 
and Chemistry. Students must meet the 40% laboratory and fieldwork 
requirement. This course satisfies a high school science graduation re-
quirement. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics Career Cluster focuses on planning, managing, and providing sci-
entific research and professional and technical services, including lab-
oratory and testing services, and research and development services. 

(3) In Applied Physics and Engineering, students conduct 
laboratory and field investigations, use scientific and engineering prac-
tices during investigations, and make informed decisions using critical 
thinking and scientific problem solving. Various systems are described 
in terms of space, time, energy, and matter. Students study topics, in-
cluding laws of motion, conservation of energy, momentum, electric-
ity, magnetism, thermodynamics, and characteristics and behavior of 
waves. Students apply physics concepts and perform laboratory exper-
imentations for at least 40% of instructional time using safe practices. 

(4) Nature of science. Science, as defined by the National 
Academy of Sciences, is the "use of evidence to construct testable ex-
planations and predictions of natural phenomena, as well as the knowl-
edge generated through this process." This vast body of changing and 
increasing knowledge is described by physical, mathematical, and con-
ceptual models. Students should know that some questions are outside 
the realm of science because they deal with phenomena that are not 
scientifically testable. 

(5) Scientific hypotheses and theories. Students are ex-
pected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry. Scientific inquiry is the planned and 
deliberate investigation of the natural world using scientific and engi-
neering practices. Scientific methods of investigation are descriptive, 
comparative, or experimental. The method chosen should be appro-
priate to the question being asked. Student learning for different types 
of investigations include descriptive investigations, which involve col-
lecting data and recording observations without making comparisons; 
comparative investigations, which involve collecting data with vari-
ables that are manipulated to compare results; and experimental inves-
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tigations, which involve processes similar to comparative investiga-
tions but in which a control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Science and social ethics. Scientific decision making 
is a way of answering questions about the natural world involving its 
own set of ethical standards about how the process of science should be 
carried out. Students should be able to distinguish between scientific 
decision-making methods (scientific methods) and ethical and social 
decisions that involve science (the application of scientific informa-
tion). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide tools 
for understanding the ideas presented. Students should analyze a sys-
tem in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organiza-
tions, other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations, or practical, hands-on activities or experiences through 
which a learner interacts with industry professionals in a workplace, 
which may be an in-person, virtual, or simulated setting. Learners 
prepare for employment or advancement along a career pathway by 
completing purposeful tasks that develop academic, technical, and 
employability skills. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) describe and demonstrate how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) describe and demonstrate how to cooperate, con-
tribute, and collaborate as a member of a group in an effort to achieve 
a positive collective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) Scientific and engineering practices. The student, for 
at least 40% of instructional time, asks questions, identifies problems, 

and plans and safely conducts classroom, laboratory, and field inves-
tigations to answer questions, explain phenomena, or design solutions 
using appropriate tools and models. The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as ammeters, balances, 
ballistic carts or equivalent, batteries, calipers, Celsius thermometers, 
consumable chemicals, collision apparatus, computers and modeling 
software, constant velocity cars, data acquisition probes and software, 
discharge tubes with power supply (H, He, Ne, Ar), dynamics and 
force demonstration equipment, electroscopes, electrostatic genera-
tors, electrostatic kits, friction blocks, graphing technology, hand-held 
visual spectroscopes, hot plates, iron filings, laser pointers, light bulbs, 
macrometers, magnets, magnetic compasses, mass sets, metric rulers, 
meter sticks, models and diagrams, motion detectors, multimeters, 
optics bench, optics kit, optic lenses, pendulums, photogates, plane 
mirrors, polarized film, prisms, protractors, resistors, ripple tank 
with wave generators, rope or string, scientific calculators, simple 
machines, slinky springs, springs, spring scales, standard laboratory 
glassware, stopwatches, switches, tuning forks, timing devices, tra-
jectory apparatus, voltmeters, wave motion ropes, wires, or other 
equipment and materials that will produce the same results; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and qualitative data as evidence; 

(F) organize quantitative and qualitative data using 
notebooks or engineering journals, bar charts, line graphs, scatter 
plots, data tables, equations, conceptual mathematical relationships, 
labeled drawings and diagrams, or graphic organizers such as Venn 
diagrams; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) Scientific and engineering practices. The student ana-
lyzes and interprets data to derive meaning, identify features and pat-
terns, and discover relationships or correlations to develop evidence-
based arguments or evaluate designs. The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) assess and optimize experimental processes and en-
gineering designs. 

(4) Scientific and engineering practices. The student de-
velops evidence-based explanations and communicates findings, con-
clusions, and proposed solutions. The student is expected to: 
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(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) Scientific and engineering practices. The student 
knows the contributions of scientists and recognizes the importance of 
scientific research and innovation on society. The student is expected 
to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists as related to the 
content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics (STEM) field in order to investigate STEM careers. 

(6) The student thinks critically and creatively to devise 
a system or process in applying fundamental engineering solutions 
needed for a project to meet desired needs and specifications within 
constraints. The student is expected to: 

(A) identify an engineering need through collaborative 
conversation or research; 

(B) develop a proposal to execute an engineering solu-
tion that includes performance metrics and constraints such as econom-
ics, resources, or safety; 

(C) analyze an implemented engineering solution and 
suggest changes to improve the engineering design or process; and 

(D) assess the risks or trade-offs and benefits of a design 
solution such as accessibility, aesthetics, codes, cost, functionality, eth-
ical considerations, or sustainability. 

(7) The student uses the scientific and engineering prac-
tices to investigate physical concepts and phenomena. The student is 
expected to: 

(A) develop and test hypotheses that can be supported 
by observational evidence; 

(B) compare scientific concepts such as particle or wave 
behavior or the law of thermodynamics to describe physical phenom-
ena; 

(C) design procedures to conduct an investigation; 

(D) perform accurate measurement techniques using 
precision instruments and proper techniques; 

(E) identify and quantify causes and effects of uncer-
tainties in measured data; 

(F) analyze and interpret data using equations, tables, 
charts, and graphs to reveal potential patterns, trends, and sources of 
error; and 

(G) communicate conclusions supported through vari-
ous methods such as laboratory reports, labeled drawings, graphic orga-
nizers, journals, summaries, oral reports, or technology-based reports. 

(8) The student demonstrates appropriate safety techniques 
in field and laboratory environments. The student is expected to: 

(A) locate and apply safety guidelines as described in 
various manuals, instructions, or regulations; and 

(B) identify hazardous materials and properly dispose 
of wastes. 

(9) The student describes and applies the laws governing 
motion in a variety of situations. The student is expected to: 

(A) generate and interpret relevant equations for one-
dimensional motion using graphs and charts; 

(B) define scalar and vector quantities; 

(C) calculate displacement, distance, speed, velocity, 
average velocity, frames of reference, acceleration, and average 
acceleration using one-dimensional equations; 

(D) calculate displacement, velocity, average velocity, 
acceleration, and average acceleration within a frame of reference us-
ing graphical vector addition; 

(E) use graphs and charts to generate and interpret rel-
evant equations for two-dimensional motion; 

(F) explain projectile and circular motion using two-di-
mensional equations or vectors and apply the concepts to an investiga-
tion such as testing a catapult or carousel; 

(G) explain Newton's first law of motion and apply the 
concepts of equilibrium and inertia to investigations using relevant 
real-world examples such as rockets, satellites, and automobile safety 
devices; 

(H) conduct investigations that include calculations and 
free body diagrams to observe the effect of forces on objects, including 
tension, friction, normal force, gravity, centripetal force, and applied 
force, using the relationship between force, mass, and acceleration as 
represented by Newton's second law of motion; 

(I) conduct or design investigations such as those that 
involve rockets, tug-of-war, or balloon cars to illustrate and analyze the 
simultaneous forces between two objects as represented in Newton's 
third law of motion using free body diagrams; 

(J) design a model based on Newton's law of universal 
gravitation between two or more objects to determine the relationships 
between force, their masses, and the distance between their centers; 

(K) design, evaluate, and refine a device that uses the 
concepts of impulse and conservation of momentum to minimize the 
net force on objects during collisions such as those that occur during 
vehicular accidents or sports activities or when a personal electronic 
device is dropped; and 

(L) describe and calculate the mechanical energy of the 
power generated within, the impulse applied to, and the momentum of 
a physical system. 

(10) The student describes the nature of forces in the phys-
ical world. The student is expected to: 

(A) use Coulomb's law to predict how the magnitude of 
the electric force between two objects depends on their charges and the 
distance between their centers; 
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(B) build models such as generators, motors, and trans-
formers that show how electric, magnetic, and electromagnetic forces 
and fields work in everyday life; 

(C) test a variety of materials to determine conductive 
or insulative properties based on their electric properties; 

(D) design, evaluate, and refine series and parallel cir-
cuits using schematics, digital resources, or materials such as switches, 
wires, resistors, lightbulbs, batteries, multimeters, voltmeters, and am-
meters; and 

(E) construct series and parallel circuits and use Ohm's 
Law to calculate current, potential difference, resistance, and power 
of various real-world series and parallel circuits such as models of 
in-home wiring, automobile wiring, and simple electrical devices. 

(11) The student describes and applies the laws of the con-
servation of energy. The student is expected to: 

(A) describe the transformations among work, potential 
energy, and kinetic energy using the work-energy theorem; 

(B) calculate work, power, kinetic energy, and potential 
energy; 

(C) identify, describe, and give real-world examples of 
simple machines such as levers, pulleys, wheels axles, wedges, screws, 
and inclined planes; 

(D) calculate the mechanical advantage of simple ma-
chines; and 

(E) apply the laws of conservation of energy to a phys-
ical system using simple machines such as a Rube Goldberg machine. 

(12) The student analyzes the concept of thermal energy. 
The student is expected to: 

(A) explain the laws of thermodynamics and how they 
relate to systems such as engines, heat pumps, refrigeration, solar, and 
heating and air conditioning; 

(B) investigate and demonstrate the movement of ther-
mal energy through various states of matter by convection, conduction, 
and radiation through environmental and man-made systems; and 

(C) design, construct, and test a device or system that 
either minimizes or maximizes thermal energy consumption and per-
form a cost-benefit analysis such as comparing materials and energy 
sources that are renewable and nonrenewable. 

(13) The student analyzes the properties of wave motion 
and optics. The student is expected to: 

(A) examine and describe oscillatory motion using pen-
dulums and wave propagation in various types of media; 

(B) investigate and analyze characteristics of waves, in-
cluding period, velocity, frequency, amplitude, and wavelength; 

(C) investigate and calculate the relationship between 
wave speed, frequency, and wavelength; 

(D) compare the characteristics and behaviors of trans-
verse waves and longitudinal waves, including electromagnetic waves 
and sound waves; 

(E) describe how the differences in wavelength and fre-
quency within the electromagnetic spectrum impact real-world tech-
nologies such as radio, x-rays, and microwaves; 
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(F) investigate and explain behaviors of waves, includ-
ing reflection, refraction, diffraction, interference, resonance, polariza-
tion, and the Doppler effect; and 

(G) describe and predict image formation as a conse-
quence of reflection from a plane mirror and refraction through a thin 
convex lens. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500574 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER J. HEALTH SCIENCE 
19 TAC §§127.461, 127.462, 127.474 - 127.493, 127.553 
- 127.555 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.461. Principles of Health Science (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9 and 10. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Health Science Career Cluster focuses on plan-
ning, managing, and providing therapeutic services, diagnostics 
services, health informatics, support services, and biotechnology 
research and development. 

(3) The Principles of Health Science course is designed to 
provide an overview of the therapeutic, diagnostic, health informatics, 
support services, and biotechnology research and development systems 
of the health care industry. 



(4) To pursue a career in the health science industry, stu-
dents should learn to reason, think critically, make decisions, solve 
problems, and communicate effectively. Students should recognize 
that quality health care depends on the ability to work well with others. 

(5) Professional integrity in the health science industry is 
dependent on acceptance of ethical and legal responsibilities. Students 
are expected to employ their ethical and legal responsibilities, recog-
nize limitations, and understand the implications of their actions. 

(6) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(7) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas in a clear, concise, and effective man-
ner; 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team; and 

(C) identify employer expectations such as punctuality, 
attendance, time management, communication, organizational skills, 
and productive work habits. 

(2) The student applies mathematics, science, English lan-
guage arts, and social studies in health science. The student is expected 
to: 

(A) convert units between systems of measurement; 

(B) apply data from tables, charts, and graphs to pro-
vide solutions to health-related problems; 

(C) interpret technical material related to the health sci-
ence industry; 

(D) organize, compile, and write ideas into reports and 
summaries; 

(E) plan and prepare effective oral presentations; 

(F) formulate responses using precise language to com-
municate ideas; 

(G) describe biological and chemical processes that 
maintain homeostasis; 

(H) identify and analyze principles of body mechanics 
and movement such as forces and the effects of movement, torque, 
tension, and elasticity on the human body; 

(I) identify human needs according to Maslow's Hierar-
chy of Human Needs; 

(J) describe the stages of development related to the life 
span; 

(K) identify the concepts of health and wellness 
throughout the life span; 

(L) analyze and evaluate communication skills for 
maintaining healthy relationships throughout the life span; 

(M) research the historical significance of health care; 

(N) describe the impact of health services on the econ-
omy; 

(O) analyze the impact of local, state, and national gov-
ernment on the health science industry; 

(P) identify diverse and cultural influences that have 
impacted contemporary aspects of health care delivery; and 

(Q) research and compare practices used by various cul-
tures and societies to solve problems related to health. 

(3) The student uses verbal and nonverbal communication 
skills. The student is expected to: 

(A) identify components of effective and non-effective 
communication; 

(B) demonstrate effective communication skills for re-
sponding to the needs of individuals in a diverse society; 

(C) evaluate the effectiveness of conflict-resolution 
techniques in various situations; and 

(D) accurately interpret, transcribe, and communicate 
medical vocabulary using appropriate technology. 

(4) The student implements the leadership skills necessary 
to function in a democratic society. The student is expected to: 

(A) identify traits of a leader; 

(B) demonstrate leadership skills, characteristics, and 
responsibilities of leaders such as goal-setting and team building; and 

(C) demonstrate the ability to effectively conduct and 
participate in meetings. 

(5) The student assesses career options and the preparation 
necessary for employment in the health science industry. The student 
is expected to: 

(A) locate, evaluate, and interpret career options and 
employment information; and 

(B) recognize the impact of career decisions, including 
the causes and effects of changing employment situations. 

(6) The student identifies academic preparation and skills 
necessary for employment as defined by the health science industry. 
The student is expected to identify academic requirements for profes-
sional advancement such as certification, licensure, registration, con-
tinuing education, and advanced degrees. 

(7) The student identifies the career pathways related to 
health science. The student is expected to: 

(A) compare health science careers within the diagnos-
tic, therapeutic, health informatics, support services, and biotechnol-
ogy research and development systems; and 

(B) identify the collaborative role of team members be-
tween systems to deliver quality health care. 

(8) The student examines the role of the multidisciplinary 
team in providing health care. The student is expected to: 

(A) explain the concept of teaming to provide quality 
health care; and 

(B) examine the role of professional organizations in 
the preparation and governance of credentialing and certification. 
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(9) The student interprets ethical behavior standards and 
legal responsibilities. The student is expected to: 

(A) compare published professional codes of ethics and 
scope of practice; 

(B) explain principles of ethical behavior and confiden-
tiality, including the consequences of breach of confidentiality; 

(C) discuss ethical issues related to health care, includ-
ing implications of technological advances; 

(D) examine issues related to malpractice, negligence, 
and liability; and 

(E) research laws governing the health science industry. 

(10) The student recognizes the rights and choices of the 
individual. The student is expected to: 

(A) identify situations related to autonomy; 

(B) identify wellness strategies for the prevention of 
disease; 

(C) evaluate positive and negative effects of relation-
ships on physical and emotional health such as peers, family, and 
friends in promoting a healthy community; 

(D) review documentation related to rights and choices; 
and 

(E) demonstrate an understanding of diversity and cul-
tural practices influencing contemporary aspects of health care. 

(11) The student recognizes the importance of maintaining 
a safe environment and eliminating hazardous situations. The student 
is expected to: 

(A) identify governing regulatory agencies such as the 
World Health Organization, Centers for Disease Control and Preven-
tion, Occupational Safety and Health Administration, U.S. Food and 
Drug Administration, Joint Commission, and National Institute of 
Health; 

(B) identify industry safety standards such as standard 
precautions, fire prevention and safety practices, and appropriate ac-
tions to emergency situations; and 

(C) relate safety practices in the health science industry. 

(12) The student identifies the technology used in the diag-
nostic, therapeutic, health informatics, support services, and biotech-
nology research and development systems. The student is expected to: 

(A) research and identify technological equipment used 
in the diagnostic, therapeutic, health informatics, support services, and 
biotechnology research and development systems; 

(B) identify potential malfunctions of technological 
equipment; and 

(C) recognize and explain the process for reporting 
equipment or technology malfunctions. 

§127.462. Principles of Bioscience (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9 and 10. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-
ing scientific research and professional and technical services such as 
laboratory and testing services and research and development services. 

(3) Principles of Bioscience provides an overview of 
biotechnology, bioengineering, and related fields. Topics related 
to genetics, proteins, and nucleic acids reinforce the applications 
of Biology content. Students will further study the increasingly 
important agricultural, environmental, economic, and political roles 
of bioenergy and biological remediation; the roles of nanoscience and 
nanotechnology in biotechnology medical research; and future trends 
in biological science and biotechnology. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate how to dress appropriately, speak po-
litely, and conduct oneself in a manner appropriate for the profession; 

(B) show the ability to cooperate, contribute, and col-
laborate as a member of a group in an effort to achieve a positive col-
lective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student explores biotechnology career opportuni-
ties. The student is expected to: 

(A) determine interests in the field of biotechnology 
through explorations such as career assessments, interactions with 
biotechnology professionals, media, and literature; 

(B) identify career options in the field of biotechnology; 

(C) identify reliable sources of career information; 

(D) research and communicate interests, knowledge, 
educational level, abilities, and skills needed in a biotechnology-re-
lated occupation; 

(E) identify conventional and non-conventional career 
opportunities that match interests and aptitudes; 

50 TexReg 1360 February 28, 2025 Texas Register 



(F) research applications of biotechnology in medicine, 
the environment, and settings such as pharmaceutical, agricultural, and 
industrial; 

(G) use technology to research biotechnology topics, 
including identifying and selecting appropriate scholarly references; 
and 

(H) analyze and discuss professional publications such 
as academic and peer-reviewed journals and technical reports. 

(3) The student evaluates ethical and legal issues in 
biotechnology. The student is expected to: 

(A) identify current ethical and legal issues; 

(B) describe the history of biotechnology and related 
ethical and legal issues; 

(C) discuss legal and technology issues for at least two 
biotechnology-related areas; and 

(D) analyze examples of biotechnology views sup-
ported by objective and subjective sources such as scientific data, 
economic data, and sociocultural contexts. 

(4) The student examines federal, state, local, and industry 
regulations as applied to biotechnological processes through research-
ing credible sources. The student is expected to: 

(A) identify local, state, and federal agencies responsi-
ble for regulating the biotechnology industry such as the U.S. Depart-
ment of Agriculture (USDA), the Environmental Protection Agency 
(EPA), the U.S. Food and Drug Administration (FDA), and the Cen-
ters for Disease Control and Prevention (CDC); 

(B) identify professional organizations participating in 
the development of biotechnology policies; 

(C) identify and define terms related to biotechnology 
regulations such as Good Laboratory Practices (GLP), Good Manufac-
turing Practices (GMP), and Globally Harmonized System (GHS); and 

(D) outline the methods and procedures used in biotech-
nology laboratories to follow local, state, and federal regulations such 
as those in the agricultural and health areas. 

(5) The student demonstrates knowledge of the business 
climate for biotechnology industry sectors in the current market. The 
student is expected to: 

(A) identify professional publications; 

(B) identify the various biotechnology industry sectors; 

(C) investigate and report on career opportunities in the 
biotechnology industry sectors; and 

(D) identify professional organizations such as those at 
the local, state, and national levels. 

(6) The student researches and exhibits employability 
skills that support a career in the biotechnology industry. The student 
is expected to: 

(A) demonstrate verbal, non-verbal, written, and elec-
tronic communication skills; 

(B) demonstrate skills used to secure and maintain em-
ployment; 

(C) demonstrate appropriate workplace etiquette; 

(D) display productive work habits and attitudes; and 

(E) identify appropriate safety equipment and practices 
as outlined in Texas Education Agency-approved and industry-ap-
proved safety standards such as the use of personal protective 
equipment (PPE) and safety data sheets (SDS). 

(7) The student investigates how biotechnology impacts 
the origins of waste and resource recovery. The student is expected to: 

(A) identify biotechnology manufacturing processes 
and their end products, including waste and marketable products; 

(B) explore the impacts of waste on biotic and abiotic 
factors in the environment such as effects on biological life cycles and 
pollution from nonbiodegradable single-use materials and microplas-
tics; 

(C) analyze the results of manufacturing refuse; 

(D) explain the negative impacts of waste with respect 
to the individual, society, and the global population; 

(E) investigate solutions to waste through bioremedia-
tion; and 

(F) investigate evidence supporting waste management 
through regulations, public policy, and technology development. 

(8) The student examines the relationship of biotechnology 
to the development of commercial products. The student is expected 
to: 

(A) identify applications of agricultural biotechnology 
such as selective breeding of livestock and plants, aquaculture, horti-
cultural products, and genetically modified organisms; 

(B) identify applications of industrial biotechnology 
such as fermented food and beverages, genetically engineered proteins 
for industry, biocatalysts, bio polymers, biosensors, bioremediation, 
and biofuels; 

(C) identify applications of medical and pharmaceutical 
biotechnology such as genetically modified cells, antibodies, vaccine 
and gene therapy, genetic testing for human disease/disorders, three-
dimensional bio-printing, and medicines from plants, animals, fungi, 
and bacteria; 

(D) identify applications of research and development 
in biotechnology such as deoxyribonucleic acid (DNA) and protein 
synthesis and sequencing, genetic testing and screening, DNA iden-
tification, RNAi, siRNA, miRNA, the CRISPR/Cas9 system, and syn-
thetic biology; 

(E) identify the applications of biotechnology in the 
fields of forensics, law enforcement, nanotechnology, and bioinfor-
matics; 

(F) research ethical considerations, laws, and regula-
tions for biotechnological applications such as bioinformatics, genetic 
engineering, and nanotechnology; and 

(G) identify the function of laboratory equipment, in-
cluding a microscope, thermocycler, pH meter, hot plate stirrer, elec-
tronic balance, autoclave, centrifuge, transilluminator, micropipette, 
incubator, electrophoresis unit, vortex mixer, water bath, laboratory 
glassware, biosafety cabinet, and chemical fume hood. 

§127.474. Mathematics for Medical Professionals (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 
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(b) General requirements. This course is a Level 4 course and 
is recommended for student in Grades 11 and 12. Prerequisites: Geom-
etry and Algebra II. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Mathematics for Medical Professionals course is 
designed to serve as the driving force behind the Texas essential knowl-
edge and skills for mathematics, guided by the college and career readi-
ness standards. By embedding statistics, probability, and finance, while 
focusing on fluency and solid understanding in medical mathematics, 
students will extend and apply mathematical skills necessary for health 
science professions. Course content consists primarily of high school 
level mathematics concepts and their applications to health science pro-
fessions. 

(4) The mathematical process standards describe ways in 
which students are expected to engage in the content. The placement of 
the process standards at the beginning of the knowledge and skills listed 
for each grade and course is intentional. The process standards weave 
the other knowledge and skills together so that students may be success-
ful problem solvers and use mathematics efficiently and effectively in 
daily life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas in a clear, concise, and effective man-
ner; 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team; and 

(C) demonstrate adaptability skills such as problem 
solving and creative thinking. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in health 
science professions; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems in health science professions; 

(D) communicate mathematical ideas, reasoning, and 
their implications to the health science field using multiple represen-
tations, including symbols, diagrams, graphs, and language as appro-
priate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas in health science professions; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas in health science professions; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication as it applies to health science professions. 

(3) The student generates deeper mathematical understand-
ings through problems involving numerical data that arise in health sci-
ence professions. The student extends existing knowledge and skills to 
analyze real-world clinical situations. The student is expected to: 

(A) add, subtract, multiply, and divide rational numbers 
fluently in problem-solving situations related to health science profes-
sions; 

(B) keep track of and manage inventory using the First 
In, Last Out (FILO) concept; 

(C) solve health science related problems involving ra-
tios, rates, and percentages accurately and precisely, including lab anal-
ysis, body fluid analysis, vital signs, medication dosages and adminis-
tration, growth charts, body surface area, parenteral solutions and data 
collection related to homeostasis; 

(D) learn to read and use military time fluently for 
health science situations, including medication administration, sched-
uling, and documentation; 

(E) apply appropriate estimation techniques used in 
health science professions to estimate percent and then confirm those 
estimates with calculations; and 

(F) read and determine accurate numerical value of Ro-
man numerals as used in the health science professions, including cra-
nial nerves. 

(4) The student applies the process standards in mathemat-
ics to create and analyze mathematical models of health science situa-
tions to make informed decisions related to improved health care out-
comes by appropriate, proficient, and efficient use of tools, including 
technology. The student judges the validity of a prediction and uses 
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mathematical models to represent, analyze, and solve dynamic health 
care problems. The student is expected to: 

(A) collect data to create a scatterplot and apply various 
functions to model the data in an effort to interpret results and make pre-
dictions in health science situations such as interpreting growth charts, 
interpreting disease and mortality rates, and diagnosing and determin-
ing treatment modalities; 

(B) create, represent, and analyze appropriate mathe-
matical functions such as linear, quadratic, exponential, logarithmic, 
and sinusoidal functions used to model, interpret and predict situations 
that occur in health science professions such as supply and demand, 
inventory control, and cost analysis within clinical situations; 

(C) determine or analyze an appropriate sinusoidal 
model for health science situations that can be modeled with periodic 
functions, including those related to electrocardiograms (EKG), 
repolarization of the heart, and medication dosage and administration; 

(D) write and solve systems of equations, especially 
those representing mixtures, which apply to health science situations, 
including intravenous (IV) solutions and medication dosages; 

(E) use properties of logarithmic and exponential func-
tions to solve equations related to health science situations such as de-
termining the pH of a solution, the concentration of hydrogen ions (H+) 
given the pH, calculating the absorbance and transmittance, and deter-
mining exponential growth and decay; and 

(F) calculate accurate and precise unit rates used in 
health science situations. 

(5) The student applies mathematical process standards to 
obtain accurate and precise measurements. The student is expected to: 

(A) define each of the health science professions that re-
quire a unique set of measurement or calculation standards and explain 
or identify the importance of each measurement system (apothecary, 
metric, household systems); 

(B) explain the necessity of obtaining accurate mea-
surements in the health science professions; 

(C) use dimensional analysis with precision and accu-
racy in performing unit conversions from one measurement system to 
another, including the use of proportions and unit rates in pharmacol-
ogy; 

(D) classify the specific system to which a given unit 
belongs and explain its similarity or differences to units in other mea-
surement systems; 

(E) select and use appropriate measurement tools used 
in health science professions such as rulers, tape measures, thermome-
ters, syringes, scales, and sphygmomanometer gauges to obtain accu-
rate and precise measurements; and 

(F) select and use appropriate measurement techniques 
used in health science professions to obtain accurate and precise mea-
surements, including determining measures for medication, nutrition, 
fluids, and homeostasis. 

(6) The student applies mathematical process standards to 
analyze statistical information used in health science professions. The 
student is expected to: 

(A) obtain and analyze lab reports to evaluate if values 
lie outside normal parameters; 

(B) obtain and analyze vital signs by comparing to nor-
mal parameters; 

(C) calculate and apply measures of central tendency in 
application problems in the health science field; 

(D) demonstrate an understanding of the significance of 
the normal distribution; 

(E) demonstrate an understanding of and apply the Em-
pirical Rule to find probabilities from normal distributions; 

(F) calculate and use the z-score to calculate standard 
deviation of a normal distribution using a formula; 

(G) calculate the percentile rank for a given score using 
a formula; 

(H) describe characteristics of well-designed and well-
conducted experiments, observational studies, and surveys in the health 
science field, including the ethical issues associated with each; 

(I) distinguish between populations and samples; 

(J) explain placebo and placebo effect; and 

(K) define epidemiology and its extension of statistical 
procedures to public health issues. 

(7) The student applies mathematical process standards to 
solve geometric problems arising in health science professions. The 
student is expected to: 

(A) calculate volumes of various liquids and solids en-
countered in health science professions, including irregularly shaped 
solids, using formulas and geometric reasoning; 

(B) calculate surface area of various surfaces encoun-
tered in health science professions, including body surface area, using 
formulas and geometric reasoning; 

(C) calculate appropriate angles encountered in health 
science professions such as medication administration, body position-
ing, and physical therapy using geometric reasoning; and 

(D) calculate and analyze range of motion using a go-
niometer. 

§127.475. Biotechnology I (One Credit), Adopted 2021. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 2 course 
and is recommended for students in Grades 11 and 12. Prerequisite: 
one credit in biology. Recommended prerequisites: Principles of Bio-
science and one credit in chemistry. This course satisfies a high school 
science graduation requirement. Students shall be awarded one credit 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-
ing scientific research and professional and technical services such as 
laboratory and testing services and research and development services. 

(3) In Biotechnology I, students will apply advanced aca-
demic knowledge and skills to the emerging fields of biotechnology 
such as agricultural, medical, regulatory, and forensics. Students will 
have the opportunity to use sophisticated laboratory equipment, per-
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form statistical analysis, and practice quality-control techniques. Stu-
dents will conduct laboratory and field investigations and make in-
formed decisions using critical thinking, scientific problem solving, 
and the engineering design process. Students in Biotechnology I will 
study a variety of topics that include structures and functions of cells, 
nucleic acids, proteins, and genetics. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Students are expected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 
involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) show the ability to cooperate, contribute, and col-
laborate as a member of a group in an effort to achieve a positive col-
lective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as microscopes, thermo-
cyclers, pH meters, hot plate stirrers, glass bulb thermometers, timing 
devices, electronic balances, vortex mixers, autoclaves, micropipettes, 
centrifuges, gel and capillary electrophoresis units, cameras, data col-
lection probes, spectrophotometers, transilluminators, incubators, wa-
ter baths, laboratory glassware, biosafety cabinets, and chemical fume 
hoods; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and United States customary units and qualitative data 
as evidence; 

(F) organize quantitative and qualitative data using lab-
oratory notebooks, written lab reports, graphs, charts, tables, digital 
tools, diagrams, scientific drawings, and student-prepared models; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 
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(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
recognizes the importance of scientific research and innovation on so-
ciety. The student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a STEM field. 

(6) The student explores the emerging field of biotechnol-
ogy. The student is expected to: 

(A) define biotechnology and provide examples of 
biotechnology products such as recombinant proteins, fermented 
foods, biopharmaceuticals, and genetically modified foods; 

(B) compare applications of bioinformatics such as de-
oxyribonucleic acid (DNA) barcoding, sequencing, National Center for 
Biotechnology Information (NCBI) tools, ClinVar, Genemonon Mas-
termind, genetic testing, phylogenetic relationships, and the use of on-
line databases; 

(C) research and identify career opportunities in genet-
ics, bioinformatics, and in fields such as molecular, forensic, medical, 
regulatory, and agricultural biotechnology; 

(D) identify significant contributions of diverse scien-
tists to biotechnology and explain their impact on society; 

(E) define bioethics and evaluate the applications of 
bioethics; 

(F) evaluate different points of view about issues and 
current events in biotechnology; 

(G) identify applications in agricultural biotechnology 
such as genetically modified organisms (GMOs), plant propagation 
from tissue culturing, and aquaculture hydroponics; 

(H) identify applications in medical biotechnology such 
as vaccines production, stem cells therapy, gene therapy, pharmaceu-
tical production, pharmacogenetics, genomics, synthetic biology, and 
personalized medicine; 

(I) identify applications in forensic biotechnology such 
as capillary electrophoresis, real-time polymerase chain reaction, DNA 
fingerprinting, restriction fragment length polymorphisms (RFLP) 
analysis, toxicology, and serology; and 

(J) identify solutions to waste through bioremediation 
and non-biotechnological standard solutions such as landfills, inciner-
ation, absorbent materials, and catalytic materials. 

(7) The student summarizes biotechnology laboratory pro-
cedures and their applications in the biotechnology industry. The stu-
dent is expected to: 

(A) identify the major sectors of the biotechnology in-
dustry such as medical and pharmaceutical, agricultural, industrial, 
forensic, and research and development; 

(B) identify the biotechnology laboratory procedures 
used in each sector such as selective breeding, genetic engineering, 
DNA analysis, and protein analysis; and 

(C) compare and contrast the different applications 
used in biotechnology laboratory procedures of each sector. 

(8) The student understands the role of genetics in the 
biotechnology industry. The student is expected to: 

(A) explain terms related to molecular biology, includ-
ing nucleic acids, nitrogen bases, nucleotides, mRNA, rRNA, tRNA, ri-
bosomes, amino acids, transcription, translation, polymerase, and pro-
tein synthesis; 

(B) compare and contrast the structures and functions 
of DNA and ribonucleic acid (RNA), including nitrogen bases, nu-
cleotides, the helical nature of DNA, and hydrogen bonding between 
purines and pyrimidines; 

(C) distinguish between nuclear and mitochondrial 
DNA and their gamete sources; 

(D) describe the DNA replication process in eukary-
otic and prokaryotic cells, including leading and lagging strands and 
Okazaki fragments; 

(E) illustrate the process of protein synthesis, including 
ribosomal subunits and the role of tRNA; 

(F) describe the structures and functions of proteins, in-
cluding three-dimensional folding, enzymes, and antibodies; 

(G) explain the molecular structures of genes, including 
enhancers, promoters, exons, introns, and coding regions; 

(H) describe the different types of mutations, including 
inversions, deletions, duplications, and substitutions; 

(I) explain the effects of mutation types on phenotype 
and gene function; and 

(J) describe unique elements of the molecular structure 
of a chromosome such as short tandem repeats (STR), transposons, and 
methylation and acetylation of DNA. 

(9) The student analyzes the importance of recombinant 
DNA technology and genetic engineering. The student is expected to: 
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(A) describe the fundamental steps in recombinant 
DNA technology; 

(B) explain how recombinant DNA technology such as 
nuclear transfer cloning is used to clone genes and create recombinant 
proteins; 

(C) explain the role of tissue cultures in genetic modi-
fication procedures; 

(D) describe plant- and animal-tissue culture proce-
dures; 

(E) compare and contrast growing conditions for plant 
and animal tissue cultures; 

(F) explain the role of restriction enzymes; and 

(G) distinguish between vectors commonly used in 
biotechnology for DNA insertion, including plasmids, adenoviruses, 
retroviruses, and bacteriophages. 

(10) The student examines federal, state, local, and indus-
try regulations as related to biotechnology. The student is expected to: 

(A) discuss the relationship between the local, state, 
and federal agencies responsible for regulation of the biotechnology 
industry such as the U.S. Department of Agriculture (USDA), the 
Environmental Protection Agency (EPA), the U.S. Food and Drug 
Administration (FDA), and the Centers for Disease Control and 
Prevention (CDC); and 

(B) analyze policies and procedures used in the biotech-
nology industry such as quality assurance, standard operating proce-
dures (SOPs), Good Manufacturing Practices (GMPs), and Interna-
tional Organization for Standardization (ISO) quality systems. 

(11) The student performs biotechnology laboratory proce-
dures. The student is expected to: 

(A) measure volumes and weights to industry standards 
with accuracy and precision; 

(B) analyze data and perform calculations and statisti-
cal analysis as it relates to biotechnology laboratory experiments; 

(C) demonstrate proficiency in pipetting techniques; 

(D) identify microorganisms using staining methods 
such as the Gram stain, methylene-blue stain, and acid-fast staining; 

(E) prepare a restriction digest, isolate nucleic acids, 
and evaluate results using techniques such as gel and capillary elec-
trophoresis, Northern blot analysis, and Southern blot analysis; 

(F) explain the importance of media components to the 
outcome of cultures; 

(G) isolate, maintain, and store microbial cultures 
safely; 

(H) prepare seed inoculum; and 

(I) perform plating techniques such as streak plating, 
spread plating, and the Kirby-Bauer method. 

(12) The student prepares solutions and reagents for the 
biotechnology laboratory. The student is expected to: 

(A) demonstrate aseptic techniques for establishing and 
maintaining a sterile work area; 

(B) prepare, dispense, and monitor physical properties 
of stock reagents, buffers, media, and solutions; 

(C) calculate and prepare a dilution series; and 

(D) determine optimum conditions of reagents for ex-
perimentation. 

(13) The student conducts quality-control analysis while 
performing biotechnology laboratory procedures. The student is ex-
pected to: 

(A) perform validation testing on laboratory reagents 
and equipment; and 

(B) analyze data and perform calculations and statisti-
cal analysis on results of quality-control samples. 

§127.476. Biotechnology II (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisites: one 
credit in chemistry and Biotechnology I. This course satisfies a high 
school science graduation requirement. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-
ing scientific research and professional and technical services such as 
laboratory and testing services and research and development services. 

(3) Biotechnology II has the components of any rigorous 
scientific or bioengineering program of study. This course applies the 
standard skills mastered in Biotechnology I and includes additional 
skills related to assay design, protein analysis, applications of genetic 
engineering, and quality management. After taking this course, stu-
dents should be prepared for entry-level lab technician jobs. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Students are expected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
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Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 
involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of how to dress appropri-
ately, speak politely, and conduct oneself in a manner appropriate for 
the profession; 

(B) show the ability to cooperate, contribute, and col-
laborate as a member of a group in an effort to achieve a positive col-
lective outcome; 

(C) present written and oral communication in a clear, 
concise, and effective manner; 

(D) demonstrate time-management skills in prioritizing 
tasks, following schedules, and performing goal-relevant activities in 
a way that produces efficient results; and 

(E) demonstrate punctuality, dependability, reliability, 
and responsibility in performing assigned tasks as directed. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as microscopes, thermo-
cyclers, pH meters, hot plate stirrers, glass bulb thermometers, timing 
devices, electronic balances, vortex mixers, autoclaves, micropipettes, 
centrifuges, gel and capillary electrophoresis units, cameras, data col-
lection probes, spectrophotometers, transilluminators, incubators, wa-
ter baths, laboratory glassware, biosafety cabinets, and chemical fume 
hoods; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and United States customary units and qualitative data 
as evidence; 

(F) organize quantitative and qualitative data using lab-
oratory notebooks, written lab reports, graphs, charts, tables, digital 
tools, diagrams, scientific drawings, and student-prepared models; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
recognizes the importance of scientific research and innovation on so-
ciety. The student is expected to: 
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(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a STEM field. 

(6) The student prepares for an entry-level career in 
biotechnology. The student is expected to: 

(A) research and identify career opportunities in genet-
ics, bioinformatics, and fields such as molecular, forensic, medical, reg-
ulatory, and agricultural biotechnology; 

(B) identify the significance of recent advances in 
molecular, forensic, medical, regulatory, and agricultural biotechnol-
ogy; 

(C) discuss current bioethical issues related to the field 
of biotechnology; 

(D) create a job-specific resume; and 

(E) develop a career plan. 

(7) The student analyzes academic and professional jour-
nals and technical reports. The student is expected to: 

(A) identify the scientific methodology used by a re-
searcher; 

(B) examine a prescribed research design and identify 
dependent and independent variables; 

(C) evaluate a prescribed protocol to determine the pur-
pose for each of the procedures performed; and 

(D) interpret data and evaluate conclusions. 

(8) The student explores assay design in the field of 
biotechnology. The student is expected to: 

(A) define assay requirements and optimizations; 

(B) perform statistical analysis on assay design and ex-
perimental data such as linearity, system sustainability, limit of detec-
tion, and R2 values; 

(C) determine an unknown protein concentration using 
a standard curve and technique such as a Bradford assay; and 

(D) evaluate enzyme kinetics using a colorimetric as-
say. 

(9) The student explores applications related to protein ex-
pression in the field of biotechnology. The student is expected to: 

(A) describe the fundamental steps in recombinant de-
oxyribonucleic acid (DNA) technology; 

(B) produce a recombinant protein such as green fluo-
rescent protein (GFP); 

(C) analyze proteins using techniques such as enzyme-
linked immunosorbent assay (ELISA), spectrophotometry, and sodium 
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE); and 

(D) isolate a specific protein from a biological sample 
using techniques such as chromatography and Western blot analysis. 

(10) The student explores applications of recombinant 
DNA technology and genetic engineering. The student is expected to: 

(A) prepare and maintain tissue cultures commonly 
used in genetic modification procedures; 

(B) evaluate the effects of changes to growing condi-
tions such as pH, temperature, and growth media; 

(C) evaluate the results of a bacterial transformation us-
ing a restriction enzyme digest and Southern blot analysis; 

(D) compare and contrast vectors commonly used in 
biotechnology applications, including plasmids, adenoviruses, retro-
viruses, and bacteriophages; 

(E) explain the steps and components of the polymerase 
chain reaction (PCR); and 

(F) explain applications of CRISPR/Cas9 technology in 
gene editing and diagnostics. 

(11) The student prepares solutions and reagents for the 
biotechnology laboratory. The student is expected to: 

(A) demonstrate aseptic techniques for establishing and 
maintaining a sterile work area; 

(B) prepare, dispense, and monitor physical properties 
of stock reagents, buffers, media, and solutions; 

(C) calculate and prepare a dilution series; 

(D) determine acceptability and optimum conditions of 
reagents for experimentation; and 

(E) prepare multi-component solutions of given molar-
ity or concentration and volume. 

(12) The student investigates the role of quality in the 
biotechnology industry, The student is expected to: 

(A) describe the product pipeline in the biotechnology 
industry; 

(B) describe the importance of quality assurance and 
quality control; 

(C) explain the importance of documentation to quality 
assurance and quality control; 

(D) describe the importance of corrective and preven-
tive action (CAPA); 

(E) describe Quality Management Systems (QMS) 
components, including inspection, audit, surveillance, and prevention; 

(F) describe Good Manufacturing Practices (GMP), 
Good Clinical Practices (GCP), Good Documentation Practices 
(GDP), Good Lab Practices (GLP), and International Organization for 
Standardization (ISO); 

(G) perform validation testing on laboratory reagents 
and equipment; 

(H) analyze data and perform calculations and statisti-
cal analysis on results of quality-control samples such as standard de-
viation and percent error; and 

(I) apply and create industry protocols such as labora-
tory method protocols, standard operating procedures (SOPs), and val-
idation forms. 

§127.477. Medical Terminology (One Credit), Adopted 2021. 
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(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on plan-
ning, managing, and providing therapeutic services, diagnostics 
services, health informatics, support services, and biotechnology 
research and development. 

(3) The Medical Terminology course is designed to intro-
duce students to the structure of medical terms, including prefixes, suf-
fixes, word roots, singular and plural forms, and medical abbreviations. 
The course allows students to achieve comprehension of medical vo-
cabulary appropriate to medical procedures, human anatomy and phys-
iology, and pathophysiology. 

(4) To pursue a career in the health science industry, stu-
dents should learn to reason, think critically, make decisions, solve 
problems, and communicate effectively. Students should recognize 
that quality health care depends on the ability to work well with others. 

(5) The health science industry is comprised of diagnos-
tic, therapeutic, health informatics, support services, and biotechnol-
ogy research and development systems that function individually and 
collaboratively to provide comprehensive health care. Students should 
identify the employment opportunities, technology, and safety require-
ments of each system. Students are expected to learn the knowledge 
and skills necessary to pursue a health science career through further 
education and employment. 

(6) Professional integrity in the health science industry is 
dependent on acceptance of ethical and legal responsibilities. Students 
are expected to employ their ethical and legal responsibilities, recog-
nize limitations, and understand the implications of their actions. 

(7) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(8) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas in a clear, concise, and effective man-
ner; 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team; and 

(C) exemplify professional work standards such as ap-
pearance, attire, time management, organizational skills, and responsi-
bilities. 

(2) The student recognizes the terminology related to the 
health science industry. The student is expected to: 

(A) identify abbreviations, acronyms, and symbols re-
lated to the health science industry; 

(B) recognize the incorrect use of abbreviations, 
acronyms, and symbols through review of The Joint Commission's 
"Do Not Use List"; 

(C) identify and define the component parts of medical 
words, including root, prefix, suffix, and combining vowels; 

(D) practice word-building skills; 

(E) research the origins of eponyms; 

(F) recall directional terms and anatomical planes re-
lated to body structure; 

(G) define and accurately spell occupationally specific 
terms such as those relating to the body systems, surgical and diagnos-
tic procedures, diseases, and treatment; and 

(H) use prior knowledge and experiences to understand 
the meaning of terms as they relate to the health science industry. 

(3) The student demonstrates communication skills using 
the terminology applicable to the health science industry. The student 
is expected to: 

(A) demonstrate appropriate verbal strategies such as 
correct pronunciation of medical terms and written strategies such as 
correct spelling in a variety of health science scenarios; 

(B) employ increasingly precise language to communi-
cate; and 

(C) translate technical material related to the health sci-
ence industry. 

(4) The student examines available resources. The student 
is expected to: 

(A) examine medical and dental dictionaries and multi-
media resources; 

(B) integrate resources to interpret technical materials; 
and 

(C) investigate electronic and digital media with appro-
priate supervision. 

(5) The student interprets medical abbreviations. The stu-
dent is expected to: 

(A) distinguish medical abbreviations used throughout 
the health science industry; and 

(B) translate medical abbreviations in simulated techni-
cal material such as physician progress notes, radiological reports, and 
laboratory reports. 

(6) The student appropriately translates health science in-
dustry terms. The student is expected to: 

(A) interpret, transcribe, and communicate vocabulary 
related to the health science industry; 

(B) translate medical terms to conversational language 
to facilitate communication; 

(C) distinguish medical terminology associated with 
medical specialists such as geneticists, pathologists, and oncologists; 
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(D) summarize observations using medical terminol-
ogy; and 

(E) interpret contents of medical scenarios correctly. 

§127.478. Health Science Theory (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisites: one credit 
in biology and at least one credit in a course from the health science ca-
reer cluster. Recommended prerequisite: Medical Terminology. Rec-
ommended corequisite: Health Science Clinical. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Health Science Theory course is designed to pro-
vide for the development of advanced knowledge and skills related to 
a wide variety of health careers. Students will become familiar with 
industry-based standards for documenting and maintaining medical in-
formation; research industry employment requirements, including ed-
ucation, certification, and licensing requirements; and evaluate ethical 
and legal responsibilities of health science professionals. Students will 
employ hands-on experiences for continued clinical knowledge and 
skill development. 

(4) To pursue a career in the health science industry, stu-
dents should learn to reason, think critically, make decisions, solve 
problems, and communicate effectively. Students should recognize 
that quality health care depends on the ability to work well with others. 

(5) The health science industry is comprised of diagnos-
tic, therapeutic, health informatics, support services, and biotechnol-
ogy research and development systems that function individually and 
collaboratively to provide comprehensive health care. Students should 
identify the employment opportunities, technology, and safety require-
ments of each system. Students are expected to learn the knowledge 
and skills necessary to pursue a health science career through further 
education and employment. 

(6) Professional integrity in the health science industry is 
dependent on acceptance of ethical and legal responsibilities. Students 
are expected to employ their ethical and legal responsibilities, recog-
nize limitations, and understand the implications of their actions. 

(7) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(8) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas in a clear, concise, and effective man-
ner; 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team; and 

(C) model industry expectations of professional con-
duct such as attendance, punctuality, appropriate professional dress, 
proper hygiene, and time management. 

(2) The student demonstrates patient-centered skills and in-
teractions that foster trust and lead to a quality customer service expe-
rience. The student is expected to: 

(A) demonstrate care, empathy, and compassion; 

(B) communicate medical information accurately and 
efficiently in language that patients can understand; and 

(C) comply with Health Insurance Portability and Ac-
countability Act (HIPAA) policy standards. 

(3) The student applies mathematics, science, English lan-
guage arts, and social studies in health science. The student is expected 
to: 

(A) solve mathematical calculations appropriate to sit-
uations in a healthcare-related environment; 

(B) express ideas clearly in writing and develop skills 
in documentation related to health science; 

(C) interpret complex technical material related to the 
health science industry; 

(D) summarize biological and chemical processes in the 
body such as maintaining homeostasis; and 

(E) research topics related to health science such as the 
global impact of disease prevention. 

(4) The student demonstrates verbal, non-verbal, and elec-
tronic communication skills. The student is expected to: 

(A) demonstrate therapeutic communication appropri-
ate to the situation; 

(B) use appropriate verbal and non-verbal skills when 
communicating with persons with sensory loss and language barriers 
in a simulated setting; and 

(C) use electronic communication devices in the class-
room or clinical setting appropriately. 

(5) The student analyzes and evaluates communication 
skills for maintaining healthy relationships in the healthcare work-
place. The student is expected to: 

(A) evaluate how healthy relationships influence career 
performance; 

(B) identify the role of communication skills in building 
and maintaining healthy relationships; 

(C) demonstrate strategies for communicating needs, 
wants, and emotions in a healthcare setting; and 

(D) evaluate the effectiveness of conflict-resolution 
techniques in various simulated healthcare workplace situations. 

(6) The student documents and records medical informa-
tion into a permanent health record. The student is expected to: 
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(A) research document formats such as dental or medi-
cal records; 

(B) prepare health documents or records according to 
industry-based standards; and 

(C) record health information on paper and electronic 
formats such as patient history, vital statistics, and test results. 

(7) The student describes industry requirements necessary 
for employment in health science occupations. The student is expected 
to: 

(A) research education, certification, licensing, and 
continuing education requirements and salary related to specific health 
science careers; and 

(B) practice employment procedures for a specific 
health science career such as resume building, application completion, 
and interviewing. 

(8) The student identifies problems and participates in the 
decision-making process. The student is expected to: 

(A) apply critical-thinking, adaptability, and consen-
sus-building skills to solve problems relevant to health science; 

(B) evaluate the impact of decisions in health science; 
and 

(C) suggest modifications to a decision or plan based on 
healthcare outcomes. 

(9) The student demonstrates comprehension and pro-
ficiency of clinical skills used by health science professionals in a 
classroom or clinical setting. The student is expected to: 

(A) comply with specific industry standards related to 
safety requirements; 

(B) employ medical vocabulary specific to the health-
care setting; 

(C) perform admission, discharge, and transfer func-
tions in a simulated setting; 

(D) demonstrate skills related to assisting patients 
with activities of daily living such as dressing, undressing, grooming, 
bathing, and feeding; 

(E) determine proper equipment needed for patient am-
bulation such as gait belts, wheelchairs, crutches, or walkers; 

(F) demonstrate skills related to assessing range of mo-
tion and assisting with mobility, including positioning, turning, lifting, 
and transferring patients for treatment or examination; 

(G) role play techniques used in stressful situations 
such as situations involving trauma and chronic and terminal illness; 

(H) demonstrate first aid, vital signs, cardiopulmonary 
resuscitation, and automated external defibrillator skills; and 

(I) identify basic skills specific to a health science pro-
fession such as medical assistant, dental assistant, emergency medical 
technician-basic, phlebotomy technician, and pharmacy technician. 

(10) The student evaluates ethical behavioral standards and 
legal responsibilities of a health science professional. The student is 
expected to: 

(A) research and describe the role of professional asso-
ciations and regulatory agencies; 

(B) examine legal and ethical behavior standards such 
as Patient Bill of Rights, advanced directives, and HIPAA; and 

(C) investigate the legal, ethical, and professional ram-
ifications of unacceptable or discriminatory behavior. 

(11) The student exhibits the leadership skills necessary to 
function in a healthcare setting. The student is expected to: 

(A) identify essential leadership skills of health science 
professionals; 

(B) assess group dynamics in real or simulated groups; 
and 

(C) integrate consensus-building techniques. 

(12) The student maintains a safe work environment. The 
student is expected to: 

(A) describe governmental regulations and guidelines 
from entities such as the World Health Organization (WHO), Centers 
for Disease Control and Prevention (CDC), Occupational Safety and 
Health Administration (OSHA), U.S. Food and Drug Administration 
(FDA), The Joint Commission, and the National Institute of Health 
(NIH), and Texas Department of State Health Services (DSHS); 

(B) explain protocols related to hazardous materials and 
situations such as personal protective equipment (PPE) and blood borne 
pathogen exposure; 

(C) describe how to assess and report unsafe conditions; 

(D) identify the benefits of recycling and waste man-
agement for cost containment and environmental protection; and 

(E) demonstrate proper body mechanics to reduce the 
risk of injury. 

(13) The student assesses wellness strategies for the pre-
vention of disease. The student is expected to: 

(A) research wellness strategies for the prevention of 
disease; 

(B) evaluate positive and negative effects of relation-
ships on physical and emotional health; 

(C) explain the benefits of positive relationships be-
tween community members and health professionals in promoting a 
healthy community; 

(D) research and analyze the effects of access to quality 
health care; 

(E) research alternative health practices and therapies; 
and 

(F) explain the changes in structure and function of the 
body due to trauma and disease. 

§127.479. Health Science Clinical (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 10-12. Prerequisite: Bi-
ology. Corequisite: Health Science Theory. This course must be taken 
concurrently with Health Science Theory and may not be taken as a 
stand-alone course. Districts are encouraged to offer this course in a 
consecutive block with Health Science Theory to allow students suf-
ficient time to master the content of both courses. Students shall be 
awarded one credit for successful completion of this course. 
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(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Health Science Clinical course is designed to pro-
vide for the development of advanced knowledge and skills related to 
a wide variety of health careers. Students will employ hands-on expe-
riences for continued knowledge and skill development. 

(4) To pursue a career in the health science industry, stu-
dents should recognize, learn to reason, think critically, make deci-
sions, solve problems, and communicate effectively. Students should 
recognize that quality health care depends on the ability to work well 
with others. 

(5) The health science industry is comprised of diagnos-
tic, therapeutic, health informatics, support services, and biotechnol-
ogy research and development systems that function individually and 
collaboratively to provide comprehensive health care. Students should 
identify the employment opportunities, technology, and safety require-
ments of each system. Students are expected to apply the knowledge 
and skills necessary to pursue a health science career through further 
education and employment. 

(6) Professional integrity in the health science industry is 
dependent on acceptance of ethical and legal responsibilities. Students 
are expected to employ their ethical and legal responsibilities, recog-
nize limitations, and understand the implications of their actions. 

(7) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(8) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas in a clear, concise, and effective man-
ner; and 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team. 

(2) The student applies mathematics, science, English lan-
guage arts, and social studies in health science. The student is expected 
to: 

(A) solve mathematical calculations appropriate to sit-
uations in a health-related environment; 

(B) communicate using medical terminology; 

(C) express ideas in writing and develop skills in docu-
mentation; 

(D) interpret complex technical material related to the 
health science industry; 

(E) summarize biological and chemical processes that 
maintain homeostasis; 

(F) explain the changes in structure and function due to 
trauma and disease; and 

(G) research the global impact of disease prevention 
and cost containment. 

(3) The student displays verbal and non-verbal communi-
cation skills. The student is expected to: 

(A) demonstrate therapeutic communication appropri-
ate to the situation; 

(B) execute verbal and nonverbal skills when commu-
nicating with persons with sensory loss and language barriers; and 

(C) use electronic communication devices with appro-
priate supervision such as facsimile, scanner, electronic mail, and tele-
phone. 

(4) The student analyzes and evaluates communication 
skills for maintaining healthy relationships throughout the life span. 
The student is expected to: 

(A) evaluate how a healthy relationship influences ca-
reer goals; 

(B) demonstrate communication skills in building and 
maintaining healthy relationships; 

(C) demonstrate strategies for communicating needs, 
wants, and emotions; and 

(D) evaluate the effectiveness of conflict resolution 
techniques in various practical situations. 

(5) The student relates appropriate information in the prac-
tical setting to the proper authority. The student is expected to: 

(A) identify and retrieve reportable information; and 

(B) report information according to facility policy in the 
practical setting. 

(6) The student identifies documents integrated into the 
permanent record of the health informatics system. The student is 
expected to: 

(A) research and describe document formats; and 

(B) compile and record data according to industry based 
standards. 

(7) The student describes academic requirements neces-
sary for employment in the health science industry. The student is 
expected to: 

(A) research specific health science careers; and 

(B) review employment procedures for a specific health 
science career. 

(8) The student identifies problems and participates in the 
decision-making process. The student is expected to: 

(A) analyze systematic procedures for problem solving; 

(B) evaluate the impact of decisions; and 

(C) suggest modifications based on decision outcomes. 

(9) The student implements the knowledge and skills of a 
health science professional in the clinical setting. The student is ex-
pected to: 
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(A) comply with specific industry standards related to 
safety and substance abuse; 

(B) model industry expectations of professional con-
duct such as attendance, punctuality, personal appearance, hygiene, and 
time management; 

(C) articulate comprehension of assignment; 

(D) employ medical vocabulary specific to the health 
care setting; 

(E) perform admission, discharge, and transfer func-
tions in a simulated setting; 

(F) demonstrate skills related to activities of daily liv-
ing in rehabilitative care such as range of motion, positioning, and am-
bulation according to the health science industry standards, regulatory 
agency standards, and professional guidelines; 

(G) role play techniques used in stressful situations 
such as trauma, chronic, and terminal illness; 

(H) demonstrate first aid, vital signs, cardiopulmonary 
resuscitation, and automated external defibrillator skills in a laboratory 
setting; and 

(I) perform skills specific to a health science profes-
sional such as medical assistant, dental assistant, emergency medical 
technician-basic, phlebotomy technician, and pharmacy technician. 

(10) The student evaluates ethical behavioral standards and 
legal responsibilities. The student is expected to: 

(A) research and describe the role of professional asso-
ciations and regulatory agencies; 

(B) examine legal and ethical behavior standards such 
as Patient Bill of Rights, Advanced Directives, and the Health Insur-
ance Portability and Accountability Act; 

(C) investigate the legal and ethical ramifications of un-
acceptable behavior; and 

(D) perform within the designated scope of practice. 

(11) The student exhibits the leadership skills necessary to 
function in a democratic society. The student is expected to: 

(A) identify leadership skills of health science profes-
sionals; 

(B) participate in group dynamics; and 

(C) integrate consensus-building techniques. 

(12) The student maintains a safe environment. The stu-
dent is expected to: 

(A) conform to governmental regulations and guide-
lines from entities such as the World Health Organization, Centers for 
Disease Control and Prevention, Occupational Safety and Health Ad-
ministration, U.S. Food and Drug Administration, Joint Commission, 
and National Institute of Health; 

(B) explain protocol related to hazardous materials and 
situations such as material safety data sheets; 

(C) observe and report unsafe conditions; and 

(D) practice recycling and waste management for cost 
containment and environmental protection. 

(13) The student assesses wellness strategies for the pre-
vention of disease. The student is expected to: 

(A) research wellness strategies for the prevention of 
disease; 

(B) evaluate positive and negative effects of relation-
ships on physical and emotional health; 

(C) explain the benefits of positive relationships among 
community health professionals in promoting a healthy community; 

(D) research and analyze access to quality health care; 
and 

(E) research alternative health practices and therapies. 

§127.480. World Health and Emerging Technologies (One Credit), 
Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisites: one 
credit in biology and at least one credit in a Level 2 or higher course 
from the health science career cluster. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The World Health and Emerging Technologies course is 
designed to examine major world health problems and emerging tech-
nologies as solutions to these medical concerns. It is designed to im-
prove students' understanding of cultural, infrastructural, political, edu-
cational, and technological constraints and inspire ideas for appropriate 
technological solutions to global medical care issues. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate verbal and non-verbal communication 
in a clear, concise, and effective manner; 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team; and 

(C) exemplify professional work standards such as ap-
pearance, attire, time management, organizational skills, and responsi-
bilities. 
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(2) The student explores and discusses current major hu-
man health problems in the world. The student is expected to: 

(A) describe the pathophysiology of the three leading 
causes of death in developing and developed countries; 

(B) discuss history of diseases and the evolution of 
medical technology over time; 

(C) contrast health problems in developing and devel-
oped countries; 

(D) compare the functions of public health organiza-
tions, including the Centers for Disease Control and Prevention (CDC) 
and World Health Organization (WHO), at the local, state, national, 
and international levels; 

(E) define and calculate incidence, morbidity, and mor-
tality; 

(F) identify and describe the challenges in global health 
that can have the greatest impact on health in developing nations; and 

(G) investigate various social determinants of health 
such as food insecurity, homelessness, or financial insecurities. 

(3) The student explains who pays for health care in the 
world today. The student is expected to: 

(A) compare the availability and quality of health care 
in developing and developed countries; 

(B) discuss and contrast the four basic healthcare sys-
tem models, including the Beveridge Model, Bismarck Model, Na-
tional Health Insurance Model, and the Out-of-Pocket Model, and com-
pare these models to existing payment mechanisms in the United States 
of America; 

(C) explain how countries that have different healthcare 
systems such as Canada, the United Kingdom, Japan, Germany, Tai-
wan, Switzerland, and the United States of America pay for health care 
and compare their patient outcomes such as infant mortality rates, rate 
of cancer, or rate of heart disease; 

(D) describe how healthcare expenditures have 
changed over time; and 

(E) identify the major contributors to the rising health-
care industry costs. 

(4) The student describes the engineering technologies de-
veloped to address clinical needs. The student is expected to: 

(A) describe technologies that support the prevention 
and treatment of infectious diseases; 

(B) explain the implication of vaccines on the immune 
system and on public health; 

(C) discuss the dangers of antibiotic overuse and mis-
use; 

(D) investigate technologies such as genetics and 
molecular diagnostics used for the early detection and treatments of 
several types of cancers; 

(E) describe and discuss the technologies used in the 
diagnosis and treatment of heart disease; 

(F) describe and discuss technologies developed to sup-
port vital organ failure; and 

(G) investigate emerging digital technology such as 
telehealth and remote monitoring and its impact on healthcare delivery. 

(5) The student explores how human clinical trials are de-
signed, conducted, and evaluated. The student is expected to: 

(A) describe and discuss types of clinical trials, includ-
ing the role of the institutional review board; 

(B) define and calculate a sample size; 

(C) identify quantitative and qualitative methods used 
in clinical trials; and 

(D) compare and contrast different phases of pharma-
ceutical trials. 

(6) The student recognizes the ethical and legal aspects in-
volved in clinical research. The student is expected to identify issues 
and explain the ethical and legal guidelines, including informed con-
sent and patient confidentiality, for the conduct of research involving 
human subjects. 

(7) The student explains how research guides the develop-
ment of new medical technologies. The student is expected to: 

(A) describe how health science research is funded; 

(B) explain the role of the U.S. Food and Drug Admin-
istration in approving new drugs and medical devices; and 

(C) analyze factors that affect the dissemination of new 
medical technologies. 

(8) The student applies research principles to create a 
project that addresses a major health topic. The student is expected to: 

(A) facilitate data analysis and communicate experi-
mental results clearly by effectively using technology such as creating 
visual aids; and 

(B) present the project to classmates, health profession-
als, parents, or instructors. 

§127.481. Anatomy and Physiology (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisite: one credit 
in biology and one credit in chemistry, Integrated Physics and Chem-
istry, or physics. Recommended prerequisite: a course from the Health 
Science Career Cluster. This course satisfies a high school science 
graduation requirement. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Anatomy and Physiology course is designed for 
students to conduct laboratory and field investigations, use scientific 
methods during investigations, and make informed decisions using crit-
ical thinking and scientific problem solving. Students in Anatomy and 
Physiology will study a variety of topics, including the structure and 
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function of the human body and the interaction of body systems for 
maintaining homeostasis. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Students are expected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 
involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Employability skills. The student demonstrates profes-
sional standards/employability skills as required by business and in-
dustry. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
in a clear, concise, and effective manner; 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team; and 

(C) investigate necessary skills for heath careers related 
to anatomy and physiology. 

(2) Scientific and engineering practices. The student, for 
at least 40% of instructional time, asks questions, identifies problems, 
and plans and safely conducts classroom, laboratory, and field inves-
tigations to answer questions, explain phenomena, or design solutions 
using appropriate tools and models. The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as lab notebooks or 
journals, calculators, spreadsheet software, data-collecting probes, 
computers, standard laboratory glassware, microscopes, various 
prepared slides, stereoscopes, metric rulers, meter sticks, electronic 
balances, micro pipettors, hand lenses, Celsius thermometers, hot 
plates, timing devices, Petri dishes, agar, lab incubators, dissection 
equipment, reflex hammers, pulse oximeters, stethoscope, otoscope, 
blood pressure monitors (sphygmomanometers), pen lights, ultrasound 
equipment, and models, diagrams, or samples of biological specimens 
or structures; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and United States customary units and qualitative data 
as evidence; 

(F) organize quantitative and qualitative data using lab 
reports, labeled drawings, graphic organizers, journals, summaries, 
oral reports, and technology-based reports; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish among scientific hypotheses, theories, 
and laws. 

(3) Scientific and engineering practices. The student ana-
lyzes and interprets data to derive meaning, identify features and pat-
terns, and discover relationships or correlations to develop evidence-
based arguments or evaluate designs. The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 
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(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) Scientific and engineering practices. The student de-
velops evidence-based explanations and communicates findings, con-
clusions, and proposed solutions. The student is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) Scientific and engineering practices. The student 
knows the contributions of scientists and engineers and recognizes 
the importance of scientific research and innovation on society. The 
student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, 
and experimental and observational testing, so as to encourage critical 
thinking by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics (STEM) or health science field in order to investigate 
careers. 

(6) Human body organization. The student demonstrates 
an understanding of the anatomic and physiological basis of life and 
the ability to explain the interdependence of structure and function in 
biological systems. The student is expected to: 

(A) distinguish between the six levels of structural or-
ganization in the human body, including chemical, cellular, tissue, or-
gan, system, and organism, and explain their interdependence; 

(B) identify and use appropriate directional terminol-
ogy when referring to the human body, including directional terms, 
planes, body cavities, and body quadrants; 

(C) identify and describe the major characteristics of 
living organisms, including response to stimuli, growth and develop-
ment, homeostasis, cellular composition, metabolism, reproduction, 
and the ability to adapt to the environment; 

(D) research and describe negative and positive feed-
back loops as they apply to homeostasis; and 

(E) research and identify the effects of the failure to 
maintain homeostasis as it relates to common diseases in each of the 
body systems. 

(7) Histology. The student demonstrates the ability to an-
alyze the structure and function of eukaryotic cells in relation to the 
formation of tissue. The student is expected to: 

(A) define tissue and identify the four primary tissue 
types, their subdivisions, and functions; 

(B) compare epithelial tissue and connective tissue in 
terms of cell arrangement and interstitial materials; 

(C) describe the process of tissue repair involved in the 
normal healing of a superficial wound; and 

(D) describe the general metabolic pathways of carbo-
hydrates, lipids, and proteins. 

(8) Skeletal system. The student analyzes the relationships 
between the anatomical structures and physiological functions of the 
skeletal system. The student is expected to: 

(A) identify and differentiate between the axial skeleton 
and appendicular skeleton; 

(B) identify the types of joints, including gliding, hinge, 
pivot, saddle, and ball and socket, and describe the movements of each; 

(C) identify and locate the anatomy of bone, including 
spongy and compact tissue, epiphysis, diaphysis, medullary cavity, pe-
riosteum, bone marrow, and endosteum; 

(D) explain the major physiological functions of the 
skeletal system; 

(E) describe the role of osteoblasts, osteocytes, and os-
teoclasts in bone growth and repair; 

(F) identify and describe the different types of fractures 
such as compound, complete, simple, spiral, greenstick, hairline, trans-
verse, and comminuted; and 

(G) identify and describe common diseases and disor-
ders of the skeletal system such as scoliosis, osteoporosis, and bone 
cancer. 

(9) Integumentary system. The student analyzes the rela-
tionships between the anatomical structures and physiological func-
tions of the integumentary system. The student is expected to: 

(A) identify and describe the structures of the integu-
mentary system, including layers of the skin, accessory organs within 
each layer, and glandular components in each layer; 

(B) describe the factors that can contribute to skin color; 

(C) describe and explain the process of tissue repair and 
scar formation; and 

(D) identify and describe common diseases and disor-
ders of the integumentary system such as skin cancer and psoriasis. 

(10) Muscular system. The student analyzes the relation-
ships between the anatomical structures and physiological functions of 
the muscular system. The student is expected to: 

(A) explain the major physiological functions of the 
muscular system, including voluntary movement, involuntary move-
ment, heat production, and maintaining posture; 

(B) explain the coordination of muscles, bones, and 
joints that allows movement of the body, including the methods of 
attachment of ligaments and tendons; 

(C) examine common characteristics of muscle tissue, 
including excitability, contractibility, extensibility, and elasticity; 

(D) identify and describe the appearance, innervation, 
and function of the three muscle types, including cardiac, skeletal, and 
smooth; 

(E) examine the microscopic anatomy of a muscle fiber, 
including sarcomere, actin, and myosin; 
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(F) describe the mechanisms of muscle contraction at 
the neuromuscular junction; 

(G) name, locate, and describe the action of major vol-
untary muscles in regions of the body, including the head and neck, 
trunk, upper extremity, and lower extremity; 

(H) identify and describe common diseases and disor-
ders of the muscular system such as muscle strains and muscular dys-
trophy; and 

(I) analyze and describe the effects of pressure, move-
ment, torque, tension, and elasticity on the human body. 

(11) Nervous system. The student analyzes the relationship 
between the anatomical structures and physiological functions of the 
nervous system. The student is expected to: 

(A) summarize and distinguish between the major 
physiological functions of the nervous system, including sensation, 
integration, and motor response; 

(B) identify the senses and explain their relationship to 
nervous system; 

(C) investigate and explain the interdependence be-
tween the cranial and spinal nerves with the special senses of vision, 
hearing, smell, and taste; 

(D) describe the anatomy of the structures associated 
with the senses, including vision, hearing, smell, taste, and touch; 

(E) identify the anatomical and physiological divisions 
of the peripheral nervous system and central nervous system; 

(F) explain the glial cells within the central nervous sys-
tem and peripheral nervous system and their associated functions; 

(G) analyze the functional and structural differences be-
tween gray and white matter relative to neurons; 

(H) distinguish between the types of neurons and ex-
plain the initiation of a nerve impulse during resting and action poten-
tial; 

(I) categorize the major neurotransmitters by chemical 
and physical mechanisms; and 

(J) identify and describe common diseases and disor-
ders of the nervous system such as epilepsy, neuralgia, Parkinson's dis-
ease, and Alzheimer's disease. 

(12) Endocrine system. The student analyzes the relation-
ships between the anatomical structures and physiological functions of 
the endocrine system. The student is expected to: 

(A) identify and locate the nine glands associated with 
the endocrine system, including the ovaries, testes, pineal gland, pitu-
itary gland, thyroid gland, parathyroid glands, thymus, pancreas, and 
adrenal glands; 

(B) compare and contrast endocrine and exocrine 
glands and identify the glands associated with each; 

(C) describe the hormones associated with each en-
docrine gland; 

(D) research the impact of the endocrine systems on 
homeostatic mechanisms and other body systems such as the integra-
tion between the hypothalamus and the pituitary gland; 

(E) explain how the endocrine glands are regulated, in-
cluding neural, hormonal, and humoral control; and 

(F) identify and describe common diseases and disor-
ders of the endocrine system such as hypothyroidism, pancreatic can-
cer, and diabetes. 

(13) Urinary system. The student analyzes the relation-
ships between the anatomical structures and physiological functions of 
the urinary system. The student is expected to: 

(A) identify and describe the anatomical structures and 
functions of the urinary system, including the kidney, ureters, bladder, 
and urethra; 

(B) compare and contrast the anatomical structures and 
describe the functions of the male and female urinary system; 

(C) summarize and illustrate the structures, functions, 
and types of nephrons; 

(D) examine the methods of fluid balance and home-
ostasis in the urinary system, including fluid intake and output; 

(E) analyze the composition of urine and the process of 
urine formation, including filtration, reabsorption, and secretion; 

(F) describe the relationship between the nervous sys-
tem, renal system, and muscular system before and during micturition; 
and 

(G) identify and describe common diseases and dis-
orders of the urinary system such as chronic kidney disease, kidney 
stones, urinary tract infections, and renal cancer. 

(14) Cardiovascular system. The student analyzes the re-
lationships between the anatomical structures and physiological func-
tions of the cardiovascular system. The student is expected to: 

(A) identify the major functions of the cardiovascular 
system, including transport, maintaining homeostasis, and immune re-
sponse; 

(B) compare and contrast the anatomical structure of ar-
teries, arterioles, capillaries, venules, and veins; 

(C) investigate and illustrate how systemic circulation 
transports blood, gasses, and nutrients from the heart to the internal 
anatomy of the heart, including tissue layers, chambers, and valves, 
and external anatomy of the heart, including coronary vessels; 

(D) describe the relationship between blood flow and 
blood pressure, including systolic and diastolic pressure, pulse pres-
sure, and mean arterial pressure; 

(E) compare and contrast coronary, pulmonary, and sys-
temic circulation, and describe the major vessels of each; 

(F) illustrate how the PQRST waves of an electrocar-
diogram (EKG) demonstrate the conduction of electricity through the 
structures of the heart; 

(G) describe the relationship between the cardiovascu-
lar system, nervous system, and muscular system in regulating cardiac 
output; and 

(H) identify and describe common diseases and disor-
ders of the cardiovascular system such as heart disease, myocardial in-
farction, ischemia, and hypertrophic cardiomyopathy. 

(15) Lymphatic system. The student analyzes the relation-
ships between the anatomical structures and physiological functions of 
the lymphatic system and understands the immune response. The stu-
dent is expected to: 

(A) evaluate the interaction of the lymphatic system 
with other body systems such as the circulatory system; 
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(B) describe the structure and function of the lymphatic 
organs and explain how lymph moves through the body; 

(C) identify and describe the role and function of the 
immune cells, including T cells and B cells, within the lymphatic sys-
tem structures; 

(D) identify and determine antigens associated with 
ABO blood typing, including Rhesus (Rh) factor; 

(E) summarize the ways the body protects and defends 
against disease, including inflammation, barrier defenses, and active 
and passive immunity; 

(F) describe the role of antigens and antibodies in the 
immune response; and 

(G) identify and describe common diseases and disor-
ders associated with the lymphatic and immune systems such as inher-
ited or acquired immunodeficiencies, autoimmune diseases, and lym-
phomas. 

(16) Digestive system. The student analyzes the relation-
ships between the anatomical structures and physiological functions of 
the digestive system. The student is expected to: 

(A) examine the anatomical structures and function of 
the alimentary canal and accessory organs; 

(B) compare and contrast mechanical and chemical di-
gestive processes; 

(C) evaluate the modes by which energy is processed 
and stored within the body, including ingestion, propulsion, absorption, 
and elimination; and 

(D) identify and describe common diseases and disor-
ders of the digestive system such as gallstones, Crohn's disease, irrita-
ble bowel syndrome, and gastroesophageal reflux disorder. 

(17) Respiratory system. The student analyzes the relation-
ships between the anatomical structures and physiological functions of 
the respiratory system. The student is expected to: 

(A) identify and sequence the anatomical structures and 
functions of the respiratory system; 

(B) compare and contrast the functions of upper and 
lower respiratory tract; 

(C) describe the physiology of respiration, including in-
ternal and external respiration and gas exchange; 

(D) describe the relationship between the respiratory 
and cardiovascular systems during pulmonary circulation; 

(E) investigate factors that affect respiration, including 
exercise and environmental changes such as altitude; and 

(F) identify and describe common diseases of the res-
piratory system such as asthma, emphysema, pneumonia, viruses, and 
allergies. 

(18) Reproductive system. The student analyzes the rela-
tionships between the anatomical structures and physiological func-
tions of the reproductive system. The student is expected to: 

(A) explain embryological development of cells, tis-
sues, organs, and systems; 

(B) describe and examine the location, structure, and 
functions of the internal and external female and male reproductive 
organs and accessory glands; 

(C) describe and compare the process of oogenesis and 
spermatogenesis; 

(D) research and discuss the physiological effects of 
hormones on the stages of the menstrual cycle; 

(E) identify and distinguish the hormones involved in 
maturation and development throughout the life cycle, including pu-
berty, gestation, and menopause; and 

(F) identify and describe common diseases and disor-
ders of the reproductive system such as sexually transmitted diseases 
and cancers of the female and male reproductive systems. 

(19) Emerging technologies. The student identifies emerg-
ing technological advances in science and healthcare treatment and de-
livery. The student is expected to: 

(A) research and discuss advances in science and 
medicine at the organ and tissue level such as bionics and wearable 
monitoring technologies; and 

(B) research and describe advances in science and 
medicine at the cellular level such as stem cells and gene therapy. 

§127.482. Pathophysiology (One Credit), Adopted 2021. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisites: one 
credit in biology, one credit in chemistry, and at least one credit in a 
Level 2 or higher course from the health science career cluster. Rec-
ommended prerequisite: Anatomy and Physiology. This course satis-
fies a high school science graduation requirement. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Pathophysiology course is designed for students to 
conduct laboratory and field investigations, use scientific methods dur-
ing investigations, and make informed decisions using critical thinking 
and scientific problem solving. Students in Pathophysiology will study 
disease processes and how humans are affected. Emphasis is placed on 
prevention and treatment of disease. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Students are expected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
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been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 
involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate verbal and non-verbal communication 
in a clear, concise, and effective manner; and 

(B) demonstrate the ability to cooperate, contribute, 
and collaborate as a member of a team. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-

room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as calculators, spread-
sheet software, data-collecting probes, computers, standard laboratory 
glassware, microscopes, various prepared slides, stereoscopes, met-
ric rulers, electronic balances, gel electrophoresis apparatuses, micro 
pipettors, hand lenses, Celsius thermometers, hot plates, timing de-
vices, Petri dishes, lab incubators, biochemical media and stains dis-
section equipment, meter sticks, and models, diagrams, or samples of 
biological specimens or structures; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and United States customary units and qualitative data 
as evidence; 

(F) organize quantitative and qualitative data using lab 
notebooks or journals, lab reports, labeled drawings, graphic organiz-
ers, peer reviewed medical journals, summaries, oral reports, and tech-
nology-based reports; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
engineers and recognizes the importance of scientific research and in-
novation on society. The student is expected to: 
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(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics (STEM) or health science field in order to investigate 
careers. 

(6) The student analyzes the mechanisms of pathology. 
The student is expected to: 

(A) describe abnormal biological and chemical pro-
cesses at the cellular level; 

(B) examine and analyze changes resulting from muta-
tions and neoplasms by examining cells, tissues, organs, and systems; 

(C) investigate factors that contribute to disease, in-
cluding age, gender, environment, lifestyle, and heredity; and 

(D) analyze and describe how the body's compensating 
mechanisms attempt to maintain homeostasis when changes occur. 

(7) The student examines the process of pathogenesis. The 
student is expected to: 

(A) differentiate and identify pathogenic organisms 
using microbiological techniques such as gram staining, biochemical 
identification, and microscopic observation; 

(B) research and summarize the stages of pathogenesis, 
including incubation period, prodromal period, and exacerbation or re-
mission; 

(C) analyze the body's natural defense systems against 
infection, including barriers, the inflammatory response, and the im-
mune response; 

(D) analyze other mechanisms of disease prevention 
and treatment such as vaccinations, antibiotics, chemotherapy, and 
immunotherapy; and 

(E) evaluate the effects of chemical agents, environ-
mental pollution, and trauma on the disease process. 

(8) The student examines diseases throughout the body's 
systems. The student is expected to: 

(A) investigate the etiology, signs and symptoms, diag-
nosis, prognosis, and treatment of diseases; 

(B) explore and describe advanced technologies for the 
diagnosis and treatment of disease; 

(C) research and describe reemergence of diseases such 
as malaria, tuberculosis, polio, and measles; 

(D) research the causes, prevention, and impact of 
nosocomial infections and differentiate between the causes, preven-
tion, and impact of nosocomial infections versus community-acquired 
infections; 

(E) research and describe antibiotic-resistant diseases 
such as methicillin-resistant Staphylococcus aureus; 

(F) differentiate between various types of diseases and 
disorders, including hereditary, infectious, and auto-immune; and 

(G) investigate ways diseases such as diabetes, Parkin-
son's, lupus, and congestive heart failure affect multiple body systems. 

(9) The student integrates the effects of disease prevention 
and control. The student is expected to: 

(A) evaluate public health issues related to asepsis, iso-
lation, immunization, and quarantine; 

(B) analyze the effects of stress and aging on the body; 

(C) analyze patient medical data and interpret medical 
laboratory test results to inform diagnosis and treatment; 

(D) analyze and interpret epidemiological data to deter-
mine common trends and predict outcomes in disease progression; 

(E) research and summarize diseases that threaten 
world health and propose intervention strategies; and 

(F) develop a prevention plan that considers how be-
haviors contribute to lifestyle diseases. 

§127.483. Pharmacy I (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10 and 11. Recommended pre-
requisites: Introduction to Pharmacy Science or Principles of Health 
Science and one credit in biology. Students shall be awarded one credit 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The goal of Pharmacy I is for the student to gain a strong 
foundation in the knowledge and skills needed to pursue a career in the 
pharmaceutical field (e.g., pharmacy technician, pharmacist). Knowl-
edge includes pharmacology, pharmacy law, medication safety, the dis-
pensing process, and inventory. Pharmacy I is designed to be the sec-
ond course in a pathway leading to college and career readiness in the 
healthcare therapeutics professions. The course content aligns with the 
competencies of pharmacy technician certification examinations. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student exhibits personal and interpersonal knowl-
edge and skills. The student is expected to: 
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(A) model ethical conduct in complex situations; 

(B) model a respectful and professional attitude when 
interacting with diverse patient populations, colleagues, and profes-
sionals; 

(C) apply self-management skills such as stress and 
change management; 

(D) apply interpersonal skills, including negotiation 
skills, conflict resolution, customer service, and teamwork; 

(E) practice problem-solving skills in respect to com-
plex ethical decision making; and 

(F) compare unethical and illegal conduct in the work-
place. 

(2) The student communicates effectively with diverse 
populations. The student is expected to: 

(A) practice a respectful and professional attitude when 
interacting with diverse patient populations, colleagues, and profes-
sionals; and 

(B) compare communication techniques that are effec-
tive for various population clients such as terminally ill, intellectually 
disabled, visually/hearing impaired, and elderly/pediatric populations. 

(3) The student interprets pharmacy correspondence utiliz-
ing medical abbreviations and terminology typically found in the phar-
macy setting. The student is expected to: 

(A) employ pharmacy terminology and abbreviations in 
creating and utilizing correspondence in the pharmacy such as prescrip-
tions, medication administration records (MARs), and patient order 
sheets; 

(B) compare terminology typically used in the commu-
nity and institutional pharmacy settings; and 

(C) translate sig codes and abbreviations used in the 
pharmacy. 

(4) The student distinguishes between the requirements of 
various federal agencies. The student is expected to: 

(A) explain the handling and disposal of non-haz-
ardous, hazardous, and pharmaceutical substances and waste; 

(B) discuss the requirements for controlled substance 
prescriptions, including new, refill, and transfer prescriptions, accord-
ing to the Drug Enforcement Administration (DEA) controlled sub-
stances schedules; 

(C) describe Food and Drug Administration (FDA) re-
call requirements based on classification for medications, devices, sup-
plies, and supplements; 

(D) interpret and apply state and federal laws pertain-
ing to processing, handling, and dispensing of medications, including 
controlled substances; 

(E) interpret state and federal laws and regulations per-
taining to pharmacy technicians; and 

(F) explain pharmacy compliance with professional 
standards and relevant legal, regulatory, formulary, contractual, and 
safety requirements. 

(5) The student recalls drug information. The student is 
expected to: 

(A) identify brand name, generic name, classification, 
and indication of use for common medications with automaticity; 

(B) discuss common and life-threatening drug interac-
tions and contraindications; 

(C) identify narrow therapeutic index (NTI) medica-
tions; and 

(D) access and use references such as United States 
Pharmacopeia (USP) standards, drug reference books, and clinical 
information sources as needed to perform job duties. 

(6) The student explains the dispensing process. The stu-
dent is expected to: 

(A) identify a prescription or medication order for com-
pleteness, including drug strength, dosage form, directions, quantity, 
and refills, and obtain missing information if needed; 

(B) communicate with patients to obtain information, 
including demographics, medication history, health conditions, aller-
gies, and insurance, for the patient profile; 

(C) practice assisting pharmacists in collecting, orga-
nizing, and recording demographic and clinical information for the 
Pharmacists' Patient Care Process; 

(D) perform the necessary mathematical calculations 
required for order entry, including formulas, ratios, concentrations, 
percent strength, dilutions, proportions, and allegations; 

(E) identify equipment and supplies, including diabetic 
supplies, spacers, and oral/injectable syringes, required for drug ad-
ministration based on the package size and unit dose; 

(F) identify and describe the importance of lot numbers, 
expiration dates, and National Drug Codes (NDC) on drug packaging; 

(G) practice and adhere to effective infection control 
procedures; 

(H) apply appropriate cleaning standards, including 
hand washing and cleaning counting trays, countertops, and equip-
ment; and 

(I) explain the state pharmacy boards' roles in the regu-
lation of pharmacy technicians and that differences exist between states 
in the processing, handling, and dispensing of prescription medica-
tions. 

(7) The student identifies common medication errors and 
explains error prevention strategies. The student is expected to: 

(A) identify high-alert/risk and look-alike/sound-alike 
(LASA) medications; 

(B) describe error prevention strategies, including us-
ing Tall Man lettering, trailing/leading zeros, and barcodes; separating 
inventory; and limiting use of error-prone abbreviations; 

(C) describe types of prescription errors, including ab-
normal doses, early refill, incorrect quantity, incorrect patient, and in-
correct drug; 

(D) explain pharmacy professional standards for and 
the role of the pharmacy technician in the patient care process; 

(E) identify opportunities to assist pharmacists in the 
identification of patients who desire or require counseling to optimize 
the use of medications, equipment, and devices; 

(F) discuss the pharmacy technician's role in patient and 
medication safety practices such as how to calculate dosage of pediatric 
over-the-counter drugs; 
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(G) explain how pharmacy technicians assist pharma-
cists in responding safely and legally to emergent patient situations; 
and 

(H) explain basic safety and emergency preparedness 
procedures applicable to pharmacy services. 

(8) The student performs inventory procedures according 
to federal, state, local, and facility guidelines. The student is expected 
to: 

(A) identify proper storage for medications in regard to 
temperature, light sensitivity, product demand, fast movers, cost, and 
restricted access; 

(B) explain the definition and purpose of a formulary or 
approved/preferred product list; 

(C) describe procedures for inventory control, includ-
ing removal of expired and recalled drug products, rotating inventory, 
performing a physical inventory, ordering medications and supplies, 
monitoring periodic automatic replenishment (PAR) levels, and using 
just-in-time ordering; 

(D) explain accepted procedures in purchasing pharma-
ceuticals, devices, and supplies; and 

(E) explain accepted procedures for identifying and dis-
posing of expired medications. 

§127.484. Pharmacy II (Two Credits), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisites: one 
credit in biology, one credit in chemistry, and Pharmacy I. Recom-
mended prerequisite: Algebra I, Introduction to Pharmacy Science, and 
Pharmacy I. Students shall be awarded two credits for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Pharmacy II course provides students with the ad-
vanced knowledge and skills to explore various careers in the phar-
macy field, including pharmacology, pharmacy law, medication errors, 
inventory pharmacy calculations, compounding, and workflow expec-
tations in a pharmacy setting. Pharmacy II is designed to be the third 
course in a pathway leading to college and career readiness in the 
healthcare therapeutics professions. The course content aligns with the 
competencies of pharmacy technician certification examinations. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student exhibits personal and interpersonal knowl-
edge and skills. The student is expected to: 

(A) apply appropriate verbal communication in a clear, 
concise, and effective manner; 

(B) apply appropriate non-verbal communication in a 
clear, respectful, and effective manner; 

(C) apply appropriate adaptability skills such as prob-
lem solving and creative thinking; 

(D) create or evaluate a career plan using methods such 
as identifying educational pathways, developing career goals, and as-
sessing individual aptitudes; 

(E) demonstrate teamwork; 

(F) create an occupation-specific resume; and 

(G) identify soft skills desired by employers. 

(2) The student communicates effectively with diverse 
populations. The student is expected to: 

(A) practice a respectful and professional attitude in 
communications with diverse patient populations, colleagues, and 
professionals such as written, oral, and electronic communications; 

(B) demonstrate communication techniques that are 
effective for various populations such as terminally ill, intellectually 
disabled, visually/hearing impaired, and elderly/pediatric populations; 
and 

(C) demonstrate skills for supporting communication 
between various stakeholders such as serving as a liaison between the 
nurse and the patient. 

(3) The student demonstrates the use of medical terminol-
ogy and abbreviations in a pharmacy setting. The student is expected 
to: 

(A) interpret and translate prescription and medication 
orders according to pharmacy settings such as community and hospital 
environments; 

(B) create pharmacy correspondence such as prescrip-
tions, medication administration records (MARs), and patient order 
sheets using medical terminology and abbreviations; 

(C) use medical terminology found in various phar-
macy settings to communicate appropriately; and 

(D) translate sig codes and abbreviations used in the 
pharmacy to communicate instructions to patients. 

(4) The student applies the strictest requirements using the 
laws of local, state, and federal agencies. The student is expected to: 

(A) demonstrate the proper handling and disposal of 
non-hazardous, hazardous, and pharmaceutical substances and waste; 

(B) apply the requirements for controlled substance 
prescriptions, including new, refill, and transfer prescriptions; 

(C) apply the requirements for receiving, storing, order-
ing, labeling, and dispensing controlled substances and the reverse dis-
tribution, take-back, and loss or theft of controlled substances; 
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(D) classify controlled substances such as cocaine, 
heroin, marijuana, fentanyl, dextroamphetamine, amphetamine salts, 
benzodiazepines, and anabolic steroids according to their Drug En-
forcement Administration (DEA) schedules; 

(E) identify the federal requirements for restricted 
drugs such as pseudoephedrine and related medication processing 
programs such as Risk Evaluation and Mitigation Strategies (REMS) 
and iPLEDGE; 

(F) demonstrate the process for Food and Drug Admin-
istration (FDA) recalls based on classification for medications, devices, 
supplies, and supplements; and 

(G) explain pharmacy compliance with professional 
standards such as scope of practice and relevant legal, regulatory, 
formulary, contractual, and safety requirements. 

(5) The student interprets drug information. The student is 
expected to: 

(A) apply knowledge of brand name, generic name, 
classification, and indication of use for common medications such as 
the top 200 drugs with automaticity in a pharmacy setting; 

(B) analyze the common and life-threatening drug in-
teractions and contraindications such as drug-disease, drug-drug, drug-
lab, and drug-food; 

(C) apply knowledge of the narrow therapeutic index 
(NTI) to drug use evaluations; and 

(D) integrate the use of digital and hard copy references 
such as United States Pharmacopeia (USP) standards, drug reference 
books, and clinical information sources as needed to perform job duties. 

(6) The student demonstrates the dispensing process in var-
ious pharmacy settings. The student is expected to: 

(A) analyze a prescription and medication order for 
completeness, including drug strength, dosage form, directions, 
quantity, date, and refills, and obtain missing information if needed; 

(B) communicate with patients or care givers using the 
appropriate modality to obtain information, including demographics, 
medication history, health conditions, allergies, and insurance, for the 
patient profile; 

(C) collect, organize, and record demographic and clin-
ical information accurately for patient continuity of care; 

(D) identify the required steps in preparing sterile com-
pounded products, including putting on (donning) personal protective 
equipment (PPE), cleaning the vertical or horizontal flow hoods, se-
lecting correct supplies, and preparing the product for dispensing; 

(E) select the appropriate equipment and supplies, in-
cluding diabetic supplies, spacers, and oral/injectable syringes, for drug 
administration based on package size and unit dose; 

(F) apply lot numbers, expiration dates, and National 
Drug Codes (NDC) on drug packaging for the dispensing of medica-
tion; and 

(G) differentiate between the use of effective infection 
control procedures such as sterile and non-sterile compounding in var-
ious pharmacy related settings. 

(7) The student analyzes common medication errors and 
practices error prevention strategies. The student is expected to: 

(A) use knowledge of high alert/risk and look-
alike/sound-alike (LASA) medications to prevent medication errors; 

(B) apply knowledge of current error prevention strate-
gies such as using Tall Man lettering, trailing/leading zeros, and bar-
codes; separating inventory; and limiting use of error-prone abbrevia-
tions to prevent medication errors; 

(C) apply knowledge of various prescription errors such 
as abnormal dose, early refill, incorrect quantity, incorrect patient, and 
incorrect drug for improved accuracy; 

(D) demonstrate how to assist pharmacists in recogniz-
ing issues that require intervention such as adverse drug events, drug 
utilization review (DUR), and use of equipment and devices; and 

(E) demonstrate knowledge of medication errors such 
as near miss and adverse events and various reporting procedures such 
as MedWatch, vaccine adverse event reporting system (VAERS), and 
route-cause analysis (RCA). 

(8) The student applies pharmacy workflow procedures ac-
cording to federal, state, local, and facility guidelines. The student is 
expected to: 

(A) describe the process for creating a prescription or 
medication order in compliance with pharmacy standards such as stan-
dards for patient rights, completeness of a prescription or medication 
order, and authorization; 

(B) discuss the steps in verifying a prescription or med-
ication order such as right patient, right drug, right dosage, right time, 
and right route; 

(C) identify the proper procedures for entering a pre-
scription or medication order, including procedures for workstation, 
use of technology, validation with drug enforcement administration 
(DEA) calculations, and transcribing such as using military time and 
Roman numerals; 

(D) apply the proper techniques for filling a prescription 
or medication order such as techniques for use of technology, counting, 
and selecting the correct medication; 

(E) explain the proper procedure for the administration 
of prescription or medication orders such as ear drops, eye drops, in-
halations, parenteral, and enteral; 

(F) demonstrate knowledge of the workflow process for 
prescriptions and medication orders such as creation of the order, order 
entry, adjudication, verification, filling, labeling, billing, dispensing, 
and administration; and 

(G) describe the elements of third-party billing for out-
patient dispensing, including prescription insurance ID cards, group 
numbers, BIN numbers, prior authorization, quantity limits, patient 
co-pays, maximum out-of-pocket costs, and deductibles. 

(9) The student evaluates mathematical process standards 
related to the practice of pharmacy. The student is expected to: 

(A) calculate dosage calculations for adults and special 
populations using conversions, ratios, and dimensional analysis to per-
form duties in a pharmacy setting; 

(B) apply conversions to systems of measurements, in-
cluding apothecary, metric, and household, to perform duties in a phar-
macy setting; 

(C) calculate the flow rate (or rate of administration) for 
an IV solution using ratios and conversions such as milliliters to drops, 
weight, or hours to minutes; 

(D) calculate days supply for a prescription order given 
a dose and sig; 
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(E) calculate volume or mass of each of the total par-
enteral nutrition (TPN) components such as lipids, amino acids, dex-
trose, calcium, and magnesium; 

(F) calculate volume or mass of ingredients needed for 
compounding both sterile and non-sterile products; 

(G) calculate amount needed for percent of weight-to-
volume, volume-to-volume, and weight-to-weight based on stock con-
centration; and 

(H) use calculations related to business math in a phar-
macy setting, including profit, net profit, discounts, mark-ups, dispens-
ing fee, average wholesale price, depreciation, and third-party. 

(10) The student demonstrates the use of technology in a 
pharmacy setting. The student is expected to: 

(A) identify the types and uses of automated dispensing 
technology such as cabinets, units, and carousels; 

(B) demonstrate knowledge and components of phar-
macy dispensing software used in the out-patient setting, the in-patient 
setting, and in-office use dispensing; 

(C) apply professional standards using communication 
technology such as telephone, emails, fax, electronic prescriptions, and 
social media appropriate for a pharmacy setting; 

(D) apply knowledge of technology hardware devices 
for input and output such as computers, scanners, printers, interface 
devices, and other devices; and 

(E) select and use appropriate technology tools to 
search for drug information such as pill identification, adverse events, 
and contraindications. 

(11) The student uses critical thinking, scientific reasoning, 
research, or problem solving to make informed decisions and commu-
nicate within and outside the classroom. The student is expected to: 

(A) critique the validity and reliability of scientific re-
search such as assessing for bias, conflict of interest, and study design; 

(B) demonstrate the ability to independently find valid 
and reliable sources such as primary, secondary, and tertiary literature; 

(C) identify safe use of online resources that maintain 
the privacy and confidentiality of the user and patient; 

(D) analyze online resources used in scientific research; 

(E) describe the recent innovations and advances in 
pharmacy; 

(F) identify opportunities for extended learning experi-
ences such as community services, career and technical service orga-
nizations (CTSOs), and professional organizations; and 

(G) evaluate scientific information extracted from vari-
ous sources such as accredited scientific journals, institutions of higher 
learning, current events, news reports, published journal articles, and 
marketing and promotional materials. 

(12) The student performs inventory procedures according 
to federal, state, local, and facility guidelines. The student is expected 
to: 

(A) analyze proper storage for medications in regard to 
temperature, light sensitivity, product demand, cost, and restricted ac-
cess; 

(B) analyze therapeutic substitutions and product selec-
tion using the knowledge of formularies or preferred product list; 

(C) practice procedures for inventory control such as re-
moval of expired/recalled drug products, rotating inventory, perform-
ing a physical inventory, and ordering medications/supplies; 

(D) explain how just-in-time or drop ship ordering and 
periodic automatic replenishment (PAR) levels are used to maintain 
pharmacy inventory; 

(E) analyze how laws affect the procedures for purchas-
ing or ordering medications, devices, and supplies; and 

(F) analyze lot numbers, expiration dates, and National 
Drug Codes (NDC) on drug packaging for inventory accuracy. 

(13) The student demonstrates knowledge of safety proce-
dures in a pharmacy setting. The student is expected to: 

(A) apply appropriate hygiene and cleaning standards, 
including hand washing and cleaning counting trays, countertops, and 
equipment; 

(B) perform basic safety and emergency preparedness 
procedures such as basic life support (BLS) and first aid applicable to 
pharmacy services; 

(C) explain the risks of drug diversion to employees, 
patients, and the community; 

(D) explain the potential solutions to minimize drug di-
version such as identifying red flags, controlling inventory, and moni-
toring the prescription drug monitoring program (PDMP); 

(E) explain the types and uses of PPE and the steps for 
putting on (donning) and removing (doffing) PPE; and 

(F) explain why collecting and documenting patient al-
lergies are important steps in medication safety. 

§127.485. Pharmacology (One Credit), Adopted 2021. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisites: one 
credit in biology, one credit in chemistry, and at least one credit in a 
Level 2 or higher course from the health science career cluster. Stu-
dents shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Pharmacology course is designed to study how nat-
ural and synthetic chemical agents such as drugs affect biological sys-
tems. Knowledge of the properties of therapeutic agents is vital in pro-
viding quality health care. It is an ever-changing, growing body of 
information that continually demands greater amounts of time and ed-
ucation from healthcare workers. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
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in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student applies professional standards/employabil-
ity skills as required by the healthcare system. The student is expected 
to: 

(A) apply appropriate verbal and non-verbal communi-
cation in a clear, concise, and effective manner; 

(B) apply appropriate adaptability skills such as prob-
lem solving and creative thinking; 

(C) create and evaluate a career plan using methods 
such as educational pathways, career goals, and individual aptitudes; 

(D) demonstrate teamwork; 

(E) create an occupation-specific resume; and 

(F) identify and apply soft skills desired by employers. 

(2) The student explores the field and foundation of phar-
macology. The student is expected to: 

(A) differentiate between pharmacology subdivisions, 
including pharmacodynamics, pharmacokinetics, pharmaceutics, and 
pharmacotherapeutics; 

(B) use common drug information materials such as 
accredited scientific journals, institutions of higher learning, current 
events, news reports, published journal articles, textbooks, and mar-
keting materials; 

(C) list examples of primary, secondary, and tertiary 
drug information references; 

(D) research and describe the history of pharmacy and 
contributions of the field; 

(E) draw inferences based on data from promotional 
materials for products and services; 

(F) analyze the societal impact of medication costs; and 

(G) evaluate the impact of scientific research on soci-
ety, including drug development and the natural environment, includ-
ing drug disposal. 

(3) The student identifies careers associated with pharma-
cology. The student is expected to: 

(A) evaluate career pathways utilizing pharmacology; 

(B) define the role of the pharmacy team; and 

(C) research and describe emerging opportunities 
within the pharmacy profession. 

(4) The student explains the ethical and legal responsibili-
ties associated with pharmacology. The student is expected to: 

(A) explain the causes, effects, and consequences asso-
ciated with medical errors, including medication errors; 

(B) define legal terminology associated with medical 
errors such as negligence, product liability, contributory negligence, 
and regulatory law; 

(C) analyze the principles of medical ethics, including 
beneficence, autonomy, maleficence, and justice; and 

(D) evaluate professional liability. 

(5) The student uses medical terminology to communicate 
effectively with other healthcare professionals, patients, and care-
givers. The student is expected to: 

(A) use the appropriate medical terminology to identify 
different classes of drugs; 

(B) communicate using medical terminology associ-
ated with pharmacology; 

(C) analyze unfamiliar terms using the knowledge of 
word roots, suffixes, and prefixes; and 

(D) interpret medical terminology to communicate with 
patients and caregivers. 

(6) The student demonstrates mathematical knowledge and 
skills to solve problems with systems of measurement used in the phar-
macy. The student is expected to: 

(A) calculate medication dosages using formulas, ra-
tios, proportions, and allegations; 

(B) convert a measurement expressed in one standard 
unit within a system to a measurement expressed in another unit within 
the same system; 

(C) convert a measurement expressed in one system to 
a unit of the same measurement in a different system, including metric, 
apothecary, avoirdupois, and household systems; and 

(D) evaluate statistical data and its limitations such as 
patient compliance, study design, and controls. 

(7) The student evaluates pharmaceutical agents, their 
dosage form, and routes of administration. The student is expected to: 

(A) analyze the availability of different dosage forms 
such as solid, liquid, patch, and IV solution; 

(B) give examples of the brand or generic names of 
drugs such as the top 200 drugs in each dosage form and routes of 
drug administration; 

(C) define medical terminology associated with drug 
dosage forms; 

(D) explain the difference between therapeutic effects, 
side effects, and toxic effects; 

(E) identify the mechanism of action of different drug 
classifications such as drug receptors, agonists, and antagonist relation-
ships; 

(F) explain the dose response relationship concept such 
as the difference between oral and IV administration of drugs and ex-
plain the relationship between drug dosage, drug response, and time; 
and 

(G) explain drug safety practices such as monitoring ex-
piration dates and drug disposal. 

(8) The student demonstrates knowledge and use of appro-
priate equipment, instruments, and technology. The student is expected 
to: 

(A) identify technology components used in the phar-
macy workflow such as ordering, entering, filling, and dispensing; 

(B) describe how technology applications improve effi-
ciency in the pharmacy; and 

PROPOSED RULES February 28, 2025 50 TexReg 1385 



(C) identify and demonstrate proper use and mainte-
nance of equipment and instruments used in a pharmacy setting such 
as IV drop sets, scales, glucose supplies, dispensing units or cabinets, 
and other laboratory supplies. 

(9) The student practices safe protocols in preventing per-
sonal and client illness or injury. The student is expected to: 

(A) employ safety standards such as workplace stan-
dards; 

(B) interpret and apply pharmacy standards according 
to the strictest local, state, or federal regulations to enhance safety; 

(C) examine the consequences of unsafe practices; and 

(D) demonstrate safe procedures in the administration 
of client care in a simulated or clinical setting. 

§127.486. Medical Microbiology (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisites: one credit 
in biology, one credit in chemistry, and at least one credit in a course 
from the health science career cluster. This course satisfies a high 
school science graduation requirement. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Medical Microbiology course is designed to 
explore the microbial world, studying topics such as pathogenic and 
non-pathogenic microorganisms, laboratory procedures, identifying 
microorganisms, drug-resistant organisms, and emerging diseases. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Students are expected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 
involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate verbal and non-verbal communication 
in a clear, concise, and effective manner; 

(B) demonstrate the ability to cooperate, contribute, 
and collaborate as a member of a team; and 

(C) locate, evaluate, and interpret career options, op-
portunities, and postsecondary transitions relating to the field of mi-
crobiology. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 
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(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as microscopes, slides, 
streak plates, inoculating loops, Bunsen burners, striker, hot plate, petri 
dish, agar and other growth mediums, reactive agents, personal protec-
tive equipment (PPE), disposable pipettes, lab glassware and instru-
ments, bacterium and other live microbial agents, enzymes, computer 
software and probes, incubator, and autoclave; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and United States customary units and qualitative data 
as evidence; 

(F) organize quantitative and qualitative data using 
equipment such as graphing calculator, computer software and probes, 
graphic organizers; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
engineers and recognizes the importance of scientific research and in-
novation on society. The student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-

efit analysis, and contributions of diverse scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics (STEM) or health science field in order to investigate 
careers. 

(6) The student examines the field of microbiology in rela-
tion to medical care. The student is expected to: 

(A) examine the historical development of microbiol-
ogy as it relates to health care of an individual in modern medicine; 
and 

(B) compare the roles, functions, and responsibilities of 
agencies governing infectious disease control. 

(7) The student is expected to perform and analyze results 
in the microbiology laboratory. The student is expected to: 

(A) classify microorganisms using a dichotomous key; 

(B) prepare slides and discuss the differences between 
Gram positive and Gram negative bacteria such as the bacterial cell 
wall and the use of oxygen; 

(C) identify chemical processes such as enzyme cata-
lyst and osmotic potential of microorganisms; 

(D) identify and discuss technologies used in a labora-
tory setting such as polymerase chain reaction (PCR), serology, en-
zyme-linked immunoassay (ELISA), and electrophoresis; 

(E) prepare plates or active mediums to differentiate the 
factors required for microbial reproduction and growth; 

(F) identify the normal flora microorganisms of the hu-
man body; 

(G) identify and differentiate between various 
pathogens, including opportunistic pathogens, hospital-acquired 
infections, community-acquired infections, and colonizing microor-
ganisms; 

(H) isolate colonies and describe the morphology of mi-
croorganisms; and 

(I) interpret and explain the role of the culture and sen-
sitivity report provided to the clinician. 

(8) The student examines the role of microorganisms in in-
fectious diseases. The student is expected to: 

(A) outline and explain the infectious disease process, 
including how pathogenic microorganisms affect human body systems; 

(B) categorize diseases caused by bacteria, including 
Rickettsia, fungi, viruses, protozoa, arthropods, and helminths; 

(C) explain and interpret the body's immune responses 
and defenses against infection; 

(D) prepare a bacterial colony and evaluate the effects 
of anti-microbial agents such as narrow and broad-spectrum antibi-
otics; 

(E) examine the environmental and social causes of the 
emergence and reemergence of diseases such as corona viruses, Ebola, 
malaria, tuberculosis, and polio; 

(F) research and discuss drug aureus-resistant mi-
croorganisms, including carbapenem-resistant Enterobacteriaceae, 
methicillin-resistant Staphylococcus aureus, vancomycin-intermedi-
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ate/resistant Staphylococci, vancomycin-resistant enterococci, and 
emergent antibiotic-resistant superbugs; and 

(G) outline the role of governing agencies in monitoring 
and establishing guidelines based on the spread of infectious diseases. 

(9) The student recognizes the importance of maintaining 
a safe environment and eliminating hazardous situations. The student 
is expected to: 

(A) identify and apply standard laboratory precautions; 

(B) identify and apply microbiological safety practices 
in accordance with industry standards, including the proper handling, 
disinfection, and disposal of biological waste and maintenance of con-
tainment levels; 

(C) identify and apply appropriate personal protection 
equipment (PPE) and transmission-based precautions, including pre-
cautions against droplet, contact, and airborne transmission; 

(D) sterilize laboratory and medical equipment and in-
struments in accordance with industry standards; and 

(E) define and select different mechanisms of decon-
tamination such as antiseptics, disinfection, and sterilization. 

§127.487. Health Informatics (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Med-
ical Terminology. Recommended prerequisites: Principles of Health 
Science and Business Information Management I. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Health Informatics course is designed to provide 
knowledge of one of the fastest growing areas in both academic and 
professional fields. Healthcare information technology has increased 
demand for information and health professionals who can effectively 
design, develop, and use technologies such as electronic medical 
records, patient monitoring systems, and digital libraries. This course 
will include a focus on billing and coding. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate verbal and non-verbal communication 
in a clear, concise, and effective manner; 

(B) demonstrate adaptability skills such as problem 
solving and critical and creative thinking; 

(C) develop a career plan; 

(D) exhibit teamwork; 

(E) create a job-specific resume; and 

(F) exemplify professional work standards such as ap-
pearance, attire, time management, organizational skills, and responsi-
bilities. 

(2) The student interprets fundamental knowledge of con-
cepts of health information systems technology and the tools for col-
lecting, storing, and retrieving health care data. The student is expected 
to: 

(A) discuss, define, and differentiate the common 
health information systems such as electronic medical records and 
electronic health records, practice management software, master 
patient index (MPI), patient portals, remote patient monitoring, and 
clinical decision support; and 

(B) explain how various health information systems 
support the administrative, financial, clinical, and research needs of a 
health care enterprise. 

(3) The student employs the various types of databases in 
relation to health informatics. The student is expected to: 

(A) define the function of a database management sys-
tem; 

(B) identify the purpose of data modeling; 

(C) define the customary steps in the data modeling 
process; 

(D) differentiate between entities, attributes, and rela-
tionships in a data model; and 

(E) explain various types of organizational databases. 

(4) The student distinguishes between data and informa-
tion. The student is expected to: 

(A) discuss the importance of data security, accuracy, 
integrity, reliability, and validity; and 

(B) demonstrate an understanding of data information 
concepts for health information systems, electronic health records, and 
patient registries. 

(5) The student examines the evolution of the health infor-
mation system. The student is expected to: 

(A) evaluate the growing role of the electronic health 
record; 

(B) review the progress of the development of the elec-
tronic health record; 

(C) explain functional requirements for electronic 
health records; and 

(D) explain the concept and importance of the interop-
erability of electronic health records and other health information sys-
tems. 
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(6) The student examines the process of medical diagnos-
tic and coding concepts as well as current procedural practices. The 
student is expected to: 

(A) examine Health Insurance Portability and Account-
ability Act (HIPAA) guidelines for confidentiality, privacy, and secu-
rity of a patient's information within the medical record; 

(B) differentiate between insurance fraud and insurance 
abuse; 

(C) discuss the linkage between current procedural ter-
minology (CPT) codes; International Classification of Diseases, 10th 
revision, Clinical Modification (ICD-10-CM) codes; and medical ne-
cessity for reimbursement for charges billed; 

(D) search ICD-10-CM code system for correct diagno-
sis code using patient information; 

(E) identify the two types of codes in the health care 
common procedure coding system (HCPCS); and 

(F) explain how medical coding affects the payment 
process. 

(7) The student identifies agencies involved in the health 
insurance claims process. The student is expected to: 

(A) define fiscal intermediary; 

(B) define Medicaid and Medicare; 

(C) discuss health care benefit programs such as TRI-
CARE and Civilian Health and Medical Program of the Department of 
Veterans Affairs (CHAMPVA); 

(D) explain how to manage a worker's compensation 
case; 

(E) complete a current health insurance claim form such 
as the Centers for Medicare and Medicaid Service (CMS-1500) form; 
and 

(F) identify three ways to transmit electronic claims. 

§127.488. Medical Billing and Coding (One Credit), Adopted 2021. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Med-
ical Terminology. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) Medical Billing and Coding familiarizes students with 
the process, language, medical procedure codes, requirements of 
Health Insurance Portability and Accountability Act (HIPAA), and 
skills they will need to make accurate records. Students will develop 
an understanding of the entire process of the revenue cycle and how to 
effectively manage it. The program is designed to prepare students for 

employment in a variety of health care settings as entry level coder, 
medical billing specialist, and patient access representative. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by the healthcare industry. The student is 
expected to: 

(A) demonstrate the ability to communicate and use in-
terpersonal skills effectively; 

(B) compose written communication, including emails 
using correct spelling, grammar, formatting, and confidentiality; 

(C) use appropriate medical terminology and abbrevia-
tions; and 

(D) model courtesy and respect for patients and team 
members in the multi-disciplinary healthcare setting and maintain good 
interpersonal relationships. 

(2) The student explores career opportunities in revenue 
cycle management. The student is expected to: 

(A) identify professional opportunities within the med-
ical billing and revenue cycle management professions; 

(B) demonstrate ethical billing and coding practices as 
outlined by professional associations guidelines; and 

(C) investigate professional associations applicable 
to the field of health informatics such as American Academy of 
Professional Coders (AAPC), American Health Information Man-
agement Association (AHIMA), Healthcare Billing and Management 
Association (HBMA), and American Association of Healthcare Ad-
ministrative Management (AAHAM). 

(3) The student explains the ethical and legal responsibili-
ties of personnel in medical billing and coding. The student is expected 
to: 

(A) identify major administrative agencies that affect 
billing and coding such as Centers for Medicare and Medicaid Services 
(CMS) and the Office of the Inspector General (OIG); 

(B) identify major laws and regulations that impact 
health information, including HIPAA, the Stark Law, the Fair Debt 
Collection Practices Act, and the False Claims Act; 

(C) analyze legal and ethical issues related to medical 
billing and coding, revenue cycle management, and documentation 
within the medical record; 

(D) research compliance laws; 

(E) identify appropriate documentation required for the 
release of patient information; 

(F) differentiate between informed and implied con-
sent; 

(G) compare and contrast use of information and dis-
closure of information; and 
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(H) evaluate cases for insurance fraud and abuse. 

(4) The student identifies the body systems to support pro-
ficiency in billing and coding. The student is expected to: 

(A) explain the sections and organizations of the Inter-
national Classification of Diseases and Related Health Problems, 10th 
Revision, Clinical Modification (ICD-10-CM) and Current Procedural 
Terminology (CPT) coding manuals by identifying the anatomy and 
physiology of body systems and how they apply to medical billing and 
coding, including: 

(i) the integumentary system; 

(ii) the skeletal system; 

(iii) the muscular system; 

(iv) the cardiovascular system; 

(v) the respiratory system; 

(vi) the digestive system; 

(vii) the endocrine system; 

(viii) the urinary system; 

(ix) the reproductive system; and 

(x) the nervous system and special senses; and 

(B) identify mental, behavioral, and neurodevelopmen-
tal disorders and how they apply to medical billing and coding. 

(5) The student demonstrates proficiency in the use of the 
ICD-10-CM, CPT, and Healthcare Common Procedure Coding System 
(HCPCS) coding systems. The student is expected to: 

(A) apply coding conventions and guidelines for appro-
priate charge capture; 

(B) describe the process to update coding resources; 

(C) assign and verify diagnosis and procedure codes to 
the highest level of specificity, and, as applicable, HCPCS level II codes 
and modifiers in accordance with official guidelines; 

(D) describe the concepts of disease groupings and pro-
cedure-code bundling; and 

(E) identify coding compliance, including medical ne-
cessity. 

(6) The student understands revenue cycle management. 
The student is expected to: 

(A) define revenue cycle management; 

(B) differentiate between various types of em-
ployer-sponsored and government-sponsored insurance models, 
including health maintenance organization (HMO), preferred-provider 
organization (PPO), Medicare, Medicaid, TRICARE, high deductible 
health plans, and workers' compensation; 

(C) define Medicare Administrative Contractors 
(MACs) and investigate the administrative services provided by the 
MAC for Texas; 

(D) describe the patient scheduling and check-in 
process, including verifying insurance eligibility, obtaining pre-autho-
rization, and processing appropriate patient authorization and referral 
forms; 

(E) describe the sections of the CMS-1500 form to pre-
pare and submit mock clean claims electronically or manually; 

(F) differentiate between primary and secondary insur-
ance plans to initially process crossover claims; 

(G) interpret remittance advice to determine financial 
responsibility of insurance company and patient, including a cash-pay-
ing patient; 

(H) analyze reason for insurance company denials or re-
jections and determine corrections or appeals required; and 

(I) analyze an aging report and how it relates to the rev-
enue cycle. 

§127.489. Medical Assistant (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 3 course 
and is recommended for students in Grades 11 and 12. Prerequisite 
or corequisite: Anatomy and Physiology. Recommended prerequisite: 
Medical Terminology. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on plan-
ning, managing, and providing therapeutic services, diagnostics 
services, health informatics, support services, and biotechnology 
research and development. 

(3) The Medical Assistant course provides students with 
the knowledge and skills to pursue a career as a medical assistant and 
to improve college and career readiness. Students will obtain commu-
nication skills, clinical ethics knowledge, safety awareness, and infor-
mation related to medical assisting career opportunities. 

(4) To pursue a career in the health science industry, stu-
dents should learn to reason, think critically, make decisions, solve 
problems, and communicate effectively. Students should recognize 
that quality health care depends on the ability to work well with others. 

(5) Professional integrity in the health science industry is 
dependent on acceptance of ethical and legal responsibilities. Students 
are expected to employ their ethical and legal responsibilities, recog-
nize limitations, and understand the implications of their actions. 

(6) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(7) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student applies professional standards/employabil-
ity skills as required by business and industry. The student is expected 
to: 

(A) apply appropriate verbal communication in a clear, 
concise, and effective manner; 

50 TexReg 1390 February 28, 2025 Texas Register 



(B) apply appropriate non-verbal communication in a 
clear, respectful, and effective manner; 

(C) apply appropriate adaptability skills such as prob-
lem solving and creative thinking; 

(D) create or evaluate a career plan using methods such 
as identifying educational pathways, professional organizations, career 
goals, continuing education opportunities, and individual aptitudes; 

(E) demonstrate teamwork; 

(F) create an occupation-specific resume; and 

(G) identify and demonstrate soft skills desired by em-
ployers in health care. 

(2) The student evaluates the roles and responsibilities of 
the medical assistant as a member of the healthcare team. The student 
is expected to: 

(A) explain the role of the medical assistant in various 
healthcare settings; 

(B) discuss the scope of practice, including responsibil-
ities and limitations of a medical assistant; 

(C) explain the level of authority within the healthcare 
professional hierarchy; and 

(D) identify the members of an interdisciplinary health-
care team and their roles such as licensed vocation nurse, registered 
nurse, primary care provider, specialists, and other allied health pro-
fessionals. 

(3) The student applies professional communication skills 
to provide information to patients and team members in a healthcare 
setting. The student is expected to: 

(A) demonstrate the ability to report abnormal results in 
writing and orally to the patient's provider; 

(B) demonstrate how to communicate with patients, 
caregivers, and the interdisciplinary team to assist in the planning, 
delivery, and coordination of patient-centered care; 

(C) evaluate different communication techniques for 
responding to the needs of individuals in a diverse society; 

(D) practice conflict-resolution techniques such as co-
operation, contribution, compromise, and collaboration in various sit-
uations; and 

(E) practice providing patient education on health-re-
lated topics such as clean catch urine collection, the risks and benefits 
of vaccinations, use of a peak-flow, and nebulizer treatments. 

(4) The student demonstrates knowledge of healthcare eth-
ical principles in their practice of medical assisting. The student is 
expected to: 

(A) evaluate principles of ethical behavior, including 
beneficence, non-maleficence, justice, and autonomy; 

(B) debate ethical issues related to technological ad-
vances in health care such as stem cells, robotics, and immunologic 
therapies in health care; 

(C) evaluate ethical issues and legal ramifications re-
lated to malpractice, negligence, and liability; and 

(D) summarize legal and ethical standards, including 
Patient Bill of Rights, Advanced Directives, and the Health Insurance 
Portability and Accountability Act (HIPAA). 

(5) The student demonstrates knowledge of the administra-
tive duties of a medical assistant in a healthcare setting. The student is 
expected to: 

(A) identify considerations for scheduling a patient 
such as availability of test results, availability of staff, patient flow, 
triage, and coordination of care; 

(B) discuss considerations related to managing an office 
schedule such as types of scheduling, under booking, over booking, 
cancellations, add-ons, and no-shows; 

(C) define the terms used in medical billing such as di-
agnosis codes, billing codes, billing cycle, co-pay, deductibles, maxi-
mum out-of-pocket, and time of service; 

(D) describe the elements of completing patient regis-
tration such as recording demographics, emergency contact, and insur-
ance information; 

(E) analyze different types of health insurance cover-
age, including Medicare, Medicaid, TRICARE, Civilian Health and 
Medical Program of the Department of Veterans Affairs (CHAMPVA), 
private insurance, employer-based insurance, and workers' compensa-
tion; 

(F) identify the components of an insurance card such 
as plan name, group number, ID number, patient co-pay, co-insurance, 
and phone numbers; 

(G) define insurance plan terminology such as prior au-
thorization, formulary, explanation of benefits, denial, appeal, and re-
ferrals; 

(H) define electronic health records systems and their 
components such as demographics, financial insurance information, or-
ders and referrals, correspondence, and test results; and 

(I) analyze the benefits and risks of electronic health 
records systems. 

(6) The student uses appropriate medical terminology as a 
medical assistant. The student is expected to: 

(A) use directional terms and anatomical planes related 
to body structure; 

(B) use occupationally specific terms such as terms re-
lating to the body systems, surgical and diagnostic procedures, dis-
eases, and treatment; and 

(C) apply knowledge of prefixes, suffixes, and root 
words to translate medical terms to conversational language to facili-
tate communication. 

(7) The student practices or models patient intake skills as 
a medical assistant. The student is expected to: 

(A) collect and document patient information during an 
intake interview, including chief complaint; patient care team; past 
medical, surgical, social, and family histories; patient allergies; and 
comprehensive medication list; 

(B) explain how to use a medical chart to identify pa-
tient care needs; 

(C) identify normal ranges for vital signs per age group, 
including blood pressure, temperature, heart rate, respiratory rate, and 
oxygen saturation; 

(D) measure and record accurate vital signs, including 
manual blood pressure, temperature, heart rate, respiratory rate, and 
pain scale; 
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(E) measure and record accurate anthropometric mea-
surements, including height, weight, and head circumference; and 

(F) calculate accurate conversions between different 
units of measurement such as kilograms to pounds, centimeters to 
inches, and Fahrenheit to Celsius. 

(8) The student demonstrates knowledge and application of 
point of care testing as a medical assistant. The student is expected to: 

(A) define point of care testing; 

(B) identify and correlate specimen types and collection 
methods, including throat swabs, capillary blood, and urine used in 
point of care testing; 

(C) describe tests that might be performed as a point of 
care test in an office such as rapid strep, rapid flu, glucose, urine dip, 
urine pregnancy, vision screening, and electrocardiogram (EKG) tests; 

(D) perform and document a vision screening using the 
Snellen eye chart; and 

(E) locate landmarks for performing a 12-lead electro-
cardiogram (EKG). 

(9) The student demonstrates knowledge of medication 
preparation and administration in a clinical setting specific to the role 
of a medical assistant. The student is expected to: 

(A) apply the six rights of medication administration, 
including right patient, right medication, right dose, right time, right 
route, and right documentation; 

(B) identify drug classifications and the indication for 
use; 

(C) define drug-related terms, including adverse event, 
therapeutic response, side effect, drug interactions, and allergic reac-
tion; 

(D) calculate the amount of medication to administer 
based on the dosage ordered and the strength of medication supply on 
hand; 

(E) evaluate a patient for known allergies and con-
traindications prior to administering any medication; 

(F) identify routes of medication administration, in-
cluding oral, buccal, sublingual, inhaled, intranasal, otic, ophthalmic, 
intravaginal, anal, topical, transdermal, intradermal, subcutaneous, 
intramuscular, intravenous, and intrathecal; 

(G) use proper technique when preparing medications 
for administration, including injections, oral, sublingual, inhaled, otic, 
ophthalmic, and topical; 

(H) use proper technique when administering medica-
tions, including injections, oral, sublingual, inhaled, otic, ophthalmic, 
and topical; 

(I) identify appropriate muscle groups for intramuscu-
lar injections, including deltoid, vastus lateralis, and ventrogluteal; 

(J) explain the factors that influence intramuscular in-
jection site selection, including patient size, patient age, viscosity of 
medication, and muscular density; 

(K) explain the factors that affect needle size and gauge 
selection, including medication viscosity, patient size, muscular den-
sity; and 

(L) demonstrate knowledge of syringe styles and mark-
ings on various size syringes such as Luer Lock, oral, insulin, TB, 1ml, 
3ml, 5ml, and 10ml syringes. 

(10) The student demonstrates knowledge of collecting, la-
beling, storing, and transferring lab specimens. The student is expected 
to: 

(A) identify how to properly store and transfer lab spec-
imens such as blood, urine, fecal, and sputum samples; 

(B) list the proper order of draw for blood collection 
tubes; 

(C) select the proper collection tubes for specific types 
of blood tests such as complete blood count (CBC), comprehensive 
metabolic panel (CMP), and lipid panel; 

(D) locate veins used for blood draws; 

(E) demonstrate proper technique and post procedural 
care for veinous blood draws; and 

(F) demonstrate proper labeling of lab specimens, in-
cluding patient name, date of birth, source, date, time, and initials of 
collector. 

(11) The student demonstrates knowledge of patient popu-
lations and their specific care considerations. The student is expected 
to: 

(A) discuss and identify stages of development 
throughout a patient's lifespan; 

(B) describe coping and defense mechanisms exhibited 
by patients such as emotion-focused behaviors, problem-focused be-
haviors, denial, displacement, intellectualization, projection, rational-
ization, and regression; 

(C) identify and discuss end-of-life considerations such 
as advanced directives, power of attorney, stages of grief, and family 
support; 

(D) practice appropriate methods of care for working 
with patients with mental, physical, and developmental disabilities; 

(E) explain how socioeconomic factors such as income, 
transportation, access to community resources, employment, and edu-
cation level can influence patient outcomes; and 

(F) explain how various multicultural values can affect 
patient care decisions. 

(12) The student demonstrates knowledge of safety prac-
tices and procedures as related to medical assisting. The student is 
expected to: 

(A) employ standard precautions in a healthcare sce-
nario; 

(B) identify various modes of disease transmission, in-
cluding vector borne, air borne, direct or indirect contact, and vehicle; 

(C) distinguish between the types of isolation precau-
tion signage used to address modes of disease transmission such as 
contact, droplet, and airborne; 

(D) identify personal protective equipment (PPE); 

(E) apply the knowledge of PPE used in various situa-
tions such as venipuncture, collecting a throat swab, or dipping urine; 

(F) demonstrate proper putting on (donning) and 
removing (doffing) of PPE; 
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(G) define the use of a sharps container, biohazard con-
tainer, shredding bin, and trash receptacle; 

(H) practice safe handling of sharps such as not recap-
ping after injection and prompt disposal in a sharps container; 

(I) identify symptoms of anaphylaxis and the proper 
emergency response; 

(J) explain storage requirements for medications, vac-
cines, and lab specimens; 

(K) locate and use the safety data sheets (SDS) to re-
trieve information such as proper storage, clean up, and exposure re-
sponse; and 

(L) define and apply knowledge of medical asepsis. 

§127.490. Respiratory Therapy I (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: At 
least one credit in a course from the health science career cluster. Stu-
dents shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) Respiratory Therapy I is a technical lab course that 
addresses knowledge and skills related to cardiopulmonary medicine. 
Respiratory therapists are specialized healthcare practitioners trained 
in cardiopulmonary medicine to work therapeutically with people 
suffering from cardiopulmonary diseases. Students will learn basic 
knowledge and skills performed by respiratory therapists using equip-
ment such as: stethoscopes, sphygmomanometers, thermometers, 
pulse oximeters, oxygen delivery devices (nasal cannula, masks of 
various types), nebulizers, and airway clearance and hyperinflation 
therapy devices. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations, including: 

(A) work-based experiences/learning; and 

(B) volunteering/shadowing opportunities. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards and 
employability skills required by the respiratory therapy profession. The 
student is expected to: 

(A) model professionalism associated with respiratory 
therapy such as adaptability, time management, punctuality, apprecia-
tion for diversity, decision-making, dedication, and organizational and 
leadership skills; 

(B) demonstrate effective verbal and non-verbal com-
munication in a clear and concise manner; 

(C) demonstrate therapeutic communication appropri-
ate to the situation, including communication with individuals with lan-
guage differences/barriers and sensory loss; 

(D) evaluate the effectiveness of conflict resolution 
techniques in various situations; and 

(E) demonstrate the ability to cooperate, contribute, and 
collaborate as a member of a team. 

(2) The student applies mathematics, science, English lan-
guage arts, and social studies in respiratory therapy. The student is 
expected to: 

(A) interpret complex technical material related to res-
piratory therapy; 

(B) identify how race, culture, and religion impact pa-
tient care; 

(C) solve mathematical calculations related to respira-
tory therapy; and 

(D) summarize biological and chemical processes that 
maintain homeostasis. 

(3) The student investigates the history and profession of 
respiratory therapy, including education and licensure. The student is 
expected to: 

(A) analyze the advancement of respiratory therapy 
practices over time; 

(B) summarize the roles of respiratory therapists in var-
ious settings; and 

(C) identify academic requirements for respiratory ther-
apist and professional advancement opportunities such as professional 
organizations, credentials, certifications, registrations, licensure, con-
tinuing education, and advanced degrees. 

(4) The student applies regulatory and safety standards in 
a respiratory therapy setting. The student is expected to: 

(A) identify and conform to regulations and guidelines 
from entities such as the World Health Organization (WHO), Centers 
for Disease Control and Prevention (CDC), Occupational Safety and 
Health Administration (OSHA), U.S. Food and Drug Administration 
(FDA), The Joint Commission, the National Institute of Health (NIH), 
Texas Commission on Environmental Quality (TCEQ), Texas Depart-
ment of State and Health Services (DSHS), and American Association 
for Respiratory Care (AARC); 

(B) identify infection control standard and transmis-
sion-based precautions in the patient care setting, including hand 
hygiene, equipment sterilization, and the use of personal protective 
equipment (PPE); and 

(C) identify industry safety standards, including stan-
dards for body mechanics, fire prevention, electrical safety, oxygen 
safety, and the handling of hazardous materials. 

(5) The student investigates the structure and function of 
cardiopulmonary anatomy. The student is expected to: 

PROPOSED RULES February 28, 2025 50 TexReg 1393 



(A) analyze the cardiovascular system, including ven-
tricles, atrium, valves, blood vessels, nerves, blood flow, and cardiac 
conduction system; 

(B) explain the respiratory system, including airways, 
trachea, lungs, and pulmonary vessels that aid the body in the exchange 
of gases; 

(C) trace the blood flow through the cardiopulmonary 
system; and 

(D) examine a variety of human diseases and disorders 
affecting the cardiopulmonary system such as chronic obstructive pul-
monary disease (COPD), asthma, pneumonia, cystic fibrosis, and lung 
cancer. 

(6) The student develops knowledge pertaining to respira-
tory therapy procedures. The student is expected to: 

(A) demonstrate the use of breathing exercises for pa-
tients with cardiopulmonary disease such as pursed lipped breathing 
and diaphragmatic breathing; 

(B) explain the use of hyperinflation and airway clear-
ance therapies; 

(C) explain the use of tracheostomy and endotracheal 
tubes and oral and nasal airway devices for assisted breathing; 

(D) identify anatomy of the heart and lungs and proper 
endotracheal tube placement on X-ray; 

(E) explain the use of oximetry and arterial blood-gases 
for patient assessment; 

(F) identify and explain the use of the equipment for 
oxygen therapies such as nasal cannula, high flow nasal cannula, sim-
ple masks, air-entrainment masks, partial rebreather masks, and non-re-
breather masks; and 

(G) demonstrate the administration of oxygen therapy 
using oxygen concentrators and portable cylinders. 

(7) The student recognizes cardiopulmonary pharmaceuti-
cal agents and safety and protocol measures. The student is expected 
to: 

(A) identify medications used in respiratory therapy, in-
cluding bronchodilators and inhaled corticosteroids; 

(B) summarize indications, contraindications, and side 
effects of respiratory medications; 

(C) discuss delivery of respiratory medications such as 
nebulizers and meter dose inhalers (MDI); and 

(D) assess the impact of cardiopulmonary agents on vi-
tal signs. 

(8) The student implements the knowledge and skills of 
respiratory therapy professionals in a laboratory setting. The student 
is expected to: 

(A) demonstrate patient assessment of vital signs, in-
cluding blood pressure, pulse, respiratory rate, temperature, oxygena-
tion, and ventilation status; 

(B) demonstrate patient positioning for respiratory 
comfort and procedures; 

(C) demonstrate patient care techniques used in high 
stress respiratory therapy situations such as non-compliant, combative, 
and distressed patients; and 

(D) demonstrate correct cardiopulmonary resuscitation 
(CPR) and automated external defibrillator (AED) skills. 

(9) The student evaluates ethical behavioral standards and 
legal responsibilities in the respiratory therapy profession. The student 
is expected to: 

(A) examine legal and ethical behavior standards such 
as the Patient's Bill of Rights, advanced directives, and the Health In-
surance Portability and Accountability Act (HIPAA); 

(B) investigate and discuss the legal and ethical ramifi-
cations of unacceptable behavior in therapeutic practice; 

(C) research and describe role of professional associa-
tions and regulatory agencies; and 

(D) describe ethical dilemmas in health care. 

§127.491. Respiratory Therapy II (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: Respiratory 
Therapy I. Students shall be awarded one credit for successful comple-
tion of this course. 

(c) Introduction. 

(1) Career and technical education provides content 
aligned with challenging academic standards, industry-relevant tech-
nical knowledge, and college and career readiness skills for students 
to further their education and succeed in current and emerging profes-
sions. 

(2) The Health Science Cluster focuses on planning, man-
aging, and providing therapeutic services, diagnostic services, health 
informatics, support services, and biotechnology research and devel-
opment. 

(3) Respiratory Therapy II is a technical lab course that 
addresses knowledge and skills related to critical care and cardiopul-
monary medicine. Respiratory therapists are specialized healthcare 
practitioners trained in cardiopulmonary medicine to work therapeu-
tically with people suffering from cardiopulmonary diseases. Students 
will learn advanced knowledge and skills performed by respiratory 
therapists using equipment such as stethoscopes, sphygmomanome-
ters, thermometers, pulse oximeters and monitors, oxygen delivery de-
vices (nasal cannula, masks of various types), nebulizers, airway clear-
ance and hyperinflation therapy devices, spirometers, and intubation 
mannequin heads and equipment (endotracheal tubes, laryngoscopes, 
stylets). 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations, including: 

(A) work-based experiences/learning; and 

(B) volunteering/shadowing opportunities. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) The student demonstrates professional standards and 
employability skills required by the respiratory therapy profession. The 
student is expected to: 

(A) model professionalism associated with respiratory 
therapy such as adaptability, time management, punctuality, apprecia-
tion for diversity, decision-making, dedication, and organizational and 
leadership skills; 

(B) demonstrate effective verbal and non-verbal com-
munication in a clear and concise manner; 

(C) demonstrate therapeutic communication appropri-
ate to the situation, including communication with individuals with lan-
guage differences or barriers and sensory loss; 

(D) evaluate the effectiveness of conflict resolution 
techniques in various situations; 

(E) demonstrate the ability to cooperate, contribute, and 
collaborate as a member of a team; and 

(F) explore career options for respiratory therapy and 
preparation necessary for employment such as creating a cover letter 
and resume, completing an application, and conducting mock inter-
views. 

(2) The student applies mathematics, science, English lan-
guage arts, and social studies in respiratory therapy. The student is 
expected to: 

(A) analyze complex technical material related to res-
piratory therapy; 

(B) analyze how race, culture, and religion impact pa-
tient care; 

(C) apply mathematical calculations related to respira-
tory therapy; and 

(D) analyze biological and chemical processes that af-
fect homeostasis in relation to cardiopulmonary diseases. 

(3) The student applies safety standards for a respiratory 
therapy setting. The student is expected to: 

(A) evaluate and apply standards and guidelines from 
entities, including the American Association for Respiratory Care 
(AARC), World Health Organization (WHO), Centers for Disease 
Control and Prevention (CDC), U.S. Food and Drug Administration 
(FDA), and Texas Commission on Environmental Quality (TCEQ), as 
they apply to cardiopulmonary diseases; 

(B) demonstrate infection control standard and trans-
mission-based precautions in the laboratory setting, including hand hy-
giene, equipment sterilization, and the use of personal protective equip-
ment (PPE); and 

(C) model industry safety standards, including stan-
dards for body mechanics, fire prevention, electrical safety, oxygen 
safety, and the handling of hazardous materials. 

(4) The student explains the interactions between the car-
diopulmonary and other body systems as they relate to wellness and 
diseases. The student is expected to: 

(A) analyze the role of the autonomic nervous system 
in the regulation of the cardiopulmonary system as it pertains to health 
and illness; 

(B) analyze the role of the urinary system in the regula-
tion of the acid-base and fluid balance and in cardiopulmonary health 
and illness; 

(C) investigate the interactions between body systems 
and cardiopulmonary diseases and disorders such as Guillain-Barré 
syndrome, Myasthenia Gravis, SARS-CoV-2 (Covid), Idiopathic Pul-
monary Fibrosis (IPF), adult respiratory distress syndrome (ARDS), 
and congestive heart failure (CHF); 

(D) differentiate between normal heart rhythms and 
common cardiac dysrhythmias such as ventricular fibrillation, ventric-
ular tachycardia, and asystole attributed to malfunctions in other body 
systems; and 

(E) discuss the role of respiratory therapists in the use of 
mechanical systems, including non-invasive and invasive mechanical 
ventilators and extracorporeal membrane oxygenation (ECMO), when 
the cardiopulmonary system fails. 

(5) The student implements the knowledge and skills of a 
respiratory therapy professional used in a laboratory setting. The stu-
dent is expected to: 

(A) demonstrate breathing exercises commonly used 
for patients with cardiopulmonary disease; 

(B) demonstrate airway management skills in a labora-
tory setting using equipment for intubation and airway maintenance 
such as endotracheal and tracheostomy tubes, endotracheal/tracheal 
suction catheters, laryngoscopes, bag valve mask devices, oral and 
nasal airways, tube fasteners, or tape; 

(C) demonstrate airway clearance and hyperinflation 
therapies in a laboratory setting using equipment such as oscillating 
positive end pressure devices, high frequency chest wall oscillation 
devices, and an incentive spirometer; 

(D) differentiate between normal lung and pathology in 
a chest X-ray; 

(E) recognize typical and atypical arterial blood-gas 
values related to patient oxygenation and ventilation status; 

(F) demonstrate the use of the oxygen therapy equip-
ment such as nasal cannula, high flow nasal cannula, simple masks, 
air-entrainment masks, partial rebreather masks, non-rebreather masks, 
and non-invasive ventilators; 

(G) demonstrate patient assessment methods, including 
inspection, auscultation, palpitation, and percussion; 

(H) interpret and create a basic care plan for asthma and 
chronic obstructive pulmonary disease (COPD); 

(I) demonstrate the role of a respiratory therapist dur-
ing simulated emergency situations such as situations requiring a rapid 
response team and advanced cardiac life support; and 

(J) describe the respiratory therapists' role in patient ed-
ucation regarding the disease process and proper use of medication and 
respiratory equipment. 

(6) The student understands cardiopulmonary pharmaceu-
tical agents and safety. The student is expected to: 

(A) research and identify the application of medica-
tions used in respiratory therapy, including bronchodilators, inhaled 
corticosteroids, mucolytics, biologics, inhaled antibiotics, inhaled 
pulmonary vasodilators, and antivirals; 

(B) evaluate indications, contraindications, and side ef-
fects of respiratory medications; 

(C) demonstrate delivery methods of medication such 
as nebulizers and meter dose inhalers (MDI); and 
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(D) evaluate patient response to therapy before, during, 
and after respiratory treatments such as heart rate, blood pressure, res-
piration, and breath sounds. 

(7) The student evaluates ethical behavioral standards and 
legal responsibilities in the respiratory therapy profession. The student 
is expected to: 

(A) analyze legal and ethical scenarios as it relates to 
the Patient's Bill of Rights and the Health Insurance Portability and 
Accountability Act (HIPAA); 

(B) evaluate the legal and ethical ramifications of unac-
ceptable behavior in therapeutic practice; and 

(C) describe ethical dilemmas in respiratory therapy 
such as advanced directives, palliative care, hospice, and end-of-life 
care. 

(8) The student identifies academic preparation and skills 
necessary for employment in the field of respiratory therapy. The stu-
dent is expected to: 

(A) research and identify academic requirements for 
professional advancement such as credentials, certifications, licensure, 
registration, continuing education, and advanced degrees; and 

(B) research and identify the path to obtain and main-
tain entry level licensure and credentialing. 

§127.492. Healthcare Administration and Management (One 
Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisites: Med-
ical Terminology. Recommended prerequisites: Principles of Health 
Science and Business Information Management I. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) Healthcare Administration and Management is de-
signed to familiarize students with the concepts related to healthcare 
administration as well as the functions of management, including 
planning, organizing, staffing, leading, and controlling. Students will 
also demonstrate interpersonal and project-management skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by the healthcare industry. The student is 
expected to: 

(A) role play examples of effective written and oral 
communication in various scenarios such as customer service, mar-
keting, and public relations; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) comply with all applicable rules, laws, and regula-
tions; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student demonstrates an understanding of the 
healthcare management concept. The student is expected to: 

(A) define the term healthcare management; 

(B) explain the roles and responsibilities of healthcare 
professionals, including the management functions of planning, orga-
nizing, staffing, leading, and controlling; 

(C) explain how organizational behavior and teamwork 
in healthcare impact patient outcomes and effective day-to-day opera-
tions; 

(D) explore and discuss the factors that influence 
healthcare management such as governmental regulations, payment 
models, employee turnover, and workforce shortages; 

(E) define ethical workplace behavior and role play how 
to make ethical decisions; and 

(F) explain how socially responsible management poli-
cies such as healthcare equity access, inclusion, and diversity policies 
are initiated and implemented. 

(3) The student recognizes the business functions of health-
care systems. The student is expected to: 

(A) differentiate among the major healthcare delivery 
systems such as hospitals, outpatient care facilities, community-based 
organizations, insurance companies, and pharmaceutical companies; 

(B) define and discuss healthcare quality and quality 
improvement; 

(C) specify various types of health information technol-
ogy and discuss barriers to health information technology adoption; 

(D) investigate healthcare financing models; 

(E) explain the difference between and provide exam-
ples of healthcare revenues and healthcare expenses; 

(F) define revenue-cycle management; and 

(G) describe the roles of customer service and market-
ing in health care. 

(4) The student evaluates ethical behavioral standards and 
legal responsibilities. The student is expected to: 

(A) research and describe the role of professional asso-
ciations and regulatory agencies; 

50 TexReg 1396 February 28, 2025 Texas Register 



(B) examine legal and ethical behavior standards such 
as Patient Bill of Rights, Advanced Directives, and the Health Insur-
ance Portability and Accountability Act (HIPAA); 

(C) investigate the legal and ethical ramifications of un-
acceptable behavior; 

(D) identify examples of conflicts of interest; and 

(E) differentiate between the concepts of fraud, waste, 
and abuse. 

§127.493. Leadership and Management in Nursing (One Credit), 
Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2022-2023 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisites: one credit 
in biology, one credit in chemistry, and at least one credit in a course 
from the health science career cluster. Recommended prerequisite: 
Science of Nursing. Students shall be awarded one credit for success-
ful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) This course is designed to explore leadership and man-
agement in nursing, studying topics such as ethics, educational levels, 
career paths, regulatory bodies, and personal and professional leader-
ship skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as Health Occupations Students of America 
(HOSA), Skills USA, career and technical student organizations, and 
other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate verbal and non-verbal communication 
in a clear, concise, and effective manner; and 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team. 

(2) The student understands the different educational levels 
of licensed nurses and applicable careers and career pathways. The 
student is expected to: 

(A) compare the differences between the educational 
requirements and roles of a licensed vocational nurse and a registered 
nurse; 

(B) diagram the educational requirements of a regis-
tered nurse, including diploma, associate degree, bachelor's degree, 
master's degree, and doctoral degree; 

(C) identify the different specializations of a nurse with 
a master's degree such as family nurse practitioner, nurse informaticist, 
nurse midwife, and nurse educator; 

(D) differentiate the roles of the Doctor of Philosophy 
(PhD) and the Doctor of Nursing Practice (DNP) prepared nurse; and 

(E) develop a six-year career plan in nursing. 

(3) The student understands the functions of leadership in 
nursing. The student is expected to: 

(A) illustrate or diagram the relationship and progres-
sion within the hierarchy of nursing leadership; 

(B) identify critical skills and competencies for each 
level in the hierarchy of nursing leadership; 

(C) present and examine the impact of each level of 
nursing in the hierarchy of leadership; and 

(D) investigate and analyze different leadership styles 
and how they are used in different situations. 

(4) The student demonstrates personal and professional 
leadership qualities and competencies. The student is expected to: 

(A) identify different personal growth practices such as 
self-reflection, introspection, self-care, and journaling; 

(B) describe and demonstrate intrapersonal skills such 
as empathy, patience, risk-taking, confidence, integrity, personal values 
and ethics, punctuality, and goal setting; 

(C) examine personal and professional values and 
ethics; 

(D) research and develop a plan to coach and mentor 
others; and 

(E) evaluate decision-making processes such as delega-
tion, problem-solving processes such as conflict management, and pro-
cesses to support patient satisfaction, patient safety, and patient advo-
cacy. 

(5) The student demonstrates the appropriate use of com-
munication techniques. The student is expected to: 

(A) examine communication platforms and apply the 
appropriate professional response in different mediums such as tele-
phone, email, text, electronic health records, and face to face; 

(B) demonstrate professional written and verbal com-
munication skills for individuals and teams using communication 
tools such as Situation Background Assessment and Recommendation 
(SBAR) and Acknowledge Introduce Duration Explanation and Thank 
you (AIDET); 

(C) determine appropriate communication methods for 
urgent, emergent, and non-urgent situations such as team strategies and 
tools to enhance performance and patient safety (TeamSTEPPS); and 

(D) demonstrate receiving and giving constructive crit-
icism. 

(6) The student understands the definition and application 
of time management. The student is expected to: 

(A) demonstrate how to create an agenda that prioritizes 
tasks, duties, and responsibilities that must be completed, including 
required meetings and communications; 
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(B) differentiate goals that advance professional growth 
and responsibility and non-professional goals; 

(C) identify factors that inhibit the good use of time and 
apply strategies that mitigate the loss of time; and 

(D) demonstrate how to manage long- and short-term 
personal and professional schedules by creating and updating a yearly 
calendar. 

(7) The student understands how to build and manage in-
terdisciplinary teams and facilitate teamwork. The student is expected 
to: 

(A) define and explain the purpose of an interdiscipli-
nary team and the role of each member; 

(B) develop a plan for creating a team through team-
building exercises, culture and climate awareness, and interpersonal 
skills; 

(C) define and apply techniques to manage personal 
conflict within teams; and 

(D) describe the stages of team evolution such as form-
ing, storming, norming, performing, and transforming. 

(8) The student understands regulatory agencies and 
boards and their related requirements. The student is expected to: 

(A) identify the role and responsibility of the Board of 
Nursing, including establishing graduation and licensure requirements; 

(B) identify federal, state, and local regulatory agencies 
such as local hospital boards, Health and Human Services, The Joint 
Commission, and Center for Medicare and Medicaid Services; 

(C) define and identify the nursing scope of practice; 

(D) compare the difference between a certification and 
licensure; and 

(E) compare the role of the Board of Nursing and pro-
fessional nursing organizations. 

§127.553. Practicum in Health Science (Two Credits), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course 
and is recommended for students in Grades 11 and 12. Prerequisites: 
Health Science Theory and Biology. Students shall be awarded two 
credits for successful completion of this course. A student may repeat 
this course once for credit provided that the student is experiencing 
different aspects of the industry and demonstrating proficiency in ad-
ditional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Practicum in Health Science course is designed to 
give students practical application of previously studied knowledge and 
skills. Practicum experiences can occur in a variety of locations appro-
priate to the nature and level of experience. 

(4) To pursue a career in the health care industry, students 
should learn to reason, think critically, make decisions, solve problems, 
and communicate effectively. Students should recognize that quality 
health care depends on the ability to work well with others. 

(5) The health care industry is comprised of diagnostic, 
therapeutic, health informatics, support services, and biotechnology 
research and development systems that function individually and col-
laboratively to provide comprehensive health care. Students recognize 
the employment opportunities, technology, and safety requirements of 
each system. Students are expected to apply the knowledge and skills 
necessary to pursue a health science certification or licensure through 
further education and employment. 

(6) Professional integrity in the health care industry is de-
pendent on acceptance of ethical and legal responsibilities. Students 
are expected to employ their ethical and legal responsibilities, recog-
nize limitations, and understand the implications of their actions. 

(7) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(8) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate verbal and non-verbal communication 
in a clear, concise, and effective manner; and 

(B) exhibit the ability to cooperate, contribute, and col-
laborate as a member of a team. 

(2) The student applies mathematics, science, English lan-
guage arts, and social sciences in health science. The student is ex-
pected to: 

(A) interpret data from various sources in formulating 
conclusions; 

(B) compile information from a variety of sources to 
create a technical report; 

(C) plan, prepare, and deliver a presentation; 

(D) examine the environmental factors that affect 
homeostasis; 

(E) relate anatomical structure to physiological func-
tions; and 

(F) distinguish atypical anatomy and physiology in the 
human body systems. 

(3) The student uses verbal and non-verbal communication 
skills. The student is expected to: 

(A) accurately report information according to facility 
policies and procedures; 

(B) demonstrate therapeutic communication skills to 
provide quality care; and 

(C) employ therapeutic measures to minimize commu-
nication barriers. 
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(4) The student implements the knowledge and skills of a 
health care professional necessary to acquire and retain employment. 
The student is expected to: 

(A) demonstrate proficiency in medical terminology 
and skills related to the health care of an individual; 

(B) develop new problem-solving strategies based on 
previous knowledge and skills; and 

(C) evaluate performance for continuous improvement 
and advancement in health care. 

(5) The student employs ethical behavior standards and le-
gal responsibilities. The student is expected to: 

(A) identify individual ethical and legal behavior stan-
dards according to professional regulatory agencies; and 

(B) research case studies related to unethical behavior 
in the health care industry. 

(6) The student employs a safe environment to prevent haz-
ardous situations. The student is expected to: 

(A) integrate regulatory standards such as standard pre-
cautions and safe patient handling; 

(B) evaluate hazardous materials according to the ma-
terial safety data sheets; and 

(C) apply principles of infection control and body me-
chanics in all aspects of the health care industry. 

(7) The student explores the knowledge and skill levels 
necessary for advancing in the health science professions. The student 
is expected to: 

(A) identify knowledge and skills that are transferable 
among health science professions; and 

(B) research career pathways pertaining to the health 
care industry. 

(8) The student implements skills in monitoring individual 
health status during therapeutic or diagnostic procedures. The student 
is expected to: 

(A) identify care indicators of health status; and 

(B) record health status according to facility protocol. 

(9) The student recognizes the importance of participation 
in extended learning experiences. The student is expected to: 

(A) participate in extended learning experiences such 
as community service, career and technical student organizations, and 
professional organizations; and 

(B) create a plan of action targeting the career and tech-
nical student organization's community service goal. 

§127.554. Extended Practicum in Health Science (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participating 
in a coherent sequence of career and technical education courses in the 
Health Science Career Cluster. Prerequisites: Health Science Theory 
and Biology. Corequisite: Practicum in Health Science. This course 

must be taken concurrently with Practicum in Health Science and may 
not be taken as a stand-alone course. Students shall be awarded one 
credit for successful completion of this course. A student may repeat 
this course once for credit provided that the student is experiencing 
different aspects of the industry and demonstrating proficiency in ad-
ditional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) The Extended Practicum in Health Science course is 
designed to give students practical application of previously studied 
knowledge and skills. Practicum experiences can occur in a variety of 
locations appropriate to the nature and level of experience. 

(4) To pursue a career in the health science industry, stu-
dents should learn to reason, think critically, make decisions, solve 
problems, and communicate effectively. Students should recognize 
that quality health care depends on the ability to work well with others. 

(5) The health science industry is comprised of diagnos-
tic, therapeutic, health informatics, support services, and biotechnol-
ogy research and development systems that function individually and 
collaboratively to provide comprehensive health care. Students should 
identify the employment opportunities, technology, and safety require-
ments of each system. Students are expected to apply the knowledge 
and skills necessary to pursue a health science career through further 
education and employment. 

(6) Professional integrity in the health science industry is 
dependent on acceptance of ethical and legal responsibilities. Students 
are expected to employ their ethical and legal responsibilities, recog-
nize limitations, and understand the implications of their actions. 

(7) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(8) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
health science; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 
attitude, integrity, commitment, leadership, appreciation for diversity, 
customer service, and adaptability with increased fluency; 
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(D) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) report information according to facility policies and 
procedures accurately; 

(C) demonstrate therapeutic communication skills with 
increased fluency to provide quality care; 

(D) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(E) apply active listening skills to obtain and clarify in-
formation; and 

(F) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety tech-
niques in the workplace to prevent hazardous situations. The student 
is expected to: 

(A) demonstrate an understanding of and follow work-
place safety rules and regulations; 

(B) implement regulatory standards such as standard 
precautions and safe patient handling with increased fluency; 

(C) evaluate hazardous materials according to the ma-
terial safety data sheets in a consistent manner; and 

(D) apply principles of infection control and body me-
chanics in all aspects of the health care industry. 

(5) The student understands the professional, ethical, and 
legal responsibilities in health science. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) implement individual ethical and legal behavior 
standards according to professional regulatory agencies; 

(C) show integrity by choosing the ethical course of ac-
tion when making decisions; and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student implements the knowledge and skills of a 
health care professional necessary to acquire and retain employment. 
The student is expected to demonstrate proficiency in medical termi-
nology and skills related to the health care of an individual. 

(7) The student participates in a supervised health science 
experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised health science experience; 

(B) develop advanced technical knowledge and skills 
related to a personal occupational objective; 

(C) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(D) collect representative work samples. 

§127.555. Practicum in Nursing (Two Credits), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisites: one 
credit in biology, one credit in chemistry, and at least one course in a 
Level 2 or higher course in the nursing science program of study. Rec-
ommended prerequisites: Science of Nursing, Medical Terminology, 
and Anatomy and Physiology. Students shall be awarded two credits 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Health Science Career Cluster focuses on planning, 
managing, and providing therapeutic services, diagnostic services, 
health informatics, support services, and biotechnology research and 
development. 

(3) Practicum in Nursing is designed to give students 
practical applications of previously studied knowledge and skills. 
Practicum experiences can occur in a variety of locations appropriate 
to the nature and level of experience. 

(4) To pursue a career in the nursing industry, students 
should learn to reason, think critically, make decisions, solve prob-
lems, and communicate effectively. Students should recognize that 
quality health care depends on the ability to work well with others. 

(5) The health care industry is comprised of diagnostic, 
therapeutic, health informatics, support services, and biotechnology 
research and development systems that function individually and col-
laboratively to provide comprehensive health care. Students recognize 
the employment opportunities, technology, and safety requirements of 
each system. Students are expected to apply the knowledge and skills 
necessary to pursue a health science certification or licensure through 
further education and employment. 

(6) Professional integrity in the health care industry is de-
pendent on acceptance of ethical and legal responsibilities. Students 
are expected to employ their ethical and legal responsibilities, recog-
nize limitations, and understand the implications of their actions. 

(7) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(8) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate verbal and non-verbal communication 
in a clear, concise, and effective manner; and 

(B) demonstrate the ability to cooperate, contribute, 
and collaborate as a member of a team. 

(2) The student applies mathematics, science, English lan-
guage arts, and social sciences in nursing. The student is expected to: 

(A) solve mathematical calculations appropriate to sit-
uations in a health-related environment; 

(B) communicate using medical terminology; 

(C) express ideas in writing and develop skills in docu-
mentation; 

(D) interpret complex technical material related to the 
health science industry; 

(E) summarize biological and chemical processes that 
maintain homeostasis; 

(F) explain changes in body structure due to trauma and 
disease; and 

(G) research the global impact of disease prevention 
and cost containment. 

(3) The student models ethical behavior standards and legal 
responsibilities. The student is expected to: 

(A) apply facility and industry standard policies and 
procedures, including the Health Insurance Portability and Account-
ability Act (HIPAA); 

(B) research and present case studies related to legal 
and ethical issues in health care; 

(C) recognize and analyze professional boundaries of 
patient relationships; and 

(D) model safe practices, including infection control, 
proper body mechanics, and patient handling. 

(4) The student explores the knowledge and skills of the 
nursing process for assessment. The student is expected to: 

(A) perform and assess subjective data during a patient 
intake in a clinical or simulated setting by: 

(i) performing a complete health history, including 
family and social data; and 

(ii) assessing the chief complaint, history of present 
illness, past medical history, and a review of systems; and 

(B) perform and assess objective data during a patient 
intake in a clinical or simulated setting by demonstrating: 

(i) the skill of obtaining core vital signs; 

(ii) the skill of obtaining and assessing height and 
weight and weight fluctuations; and 

(iii) the performance of a head-to-toe physical as-
sessment. 

(5) The student explores the knowledge and skills of the 
nursing process for implementation or intervention. The student is ex-
pected to: 

(A) demonstrate the proper use and application of medi-
cal equipment related to oxygen therapy, glucometers, pulse oximeters, 
catheters, incentive spirometers, mobility devices, patient handling de-
vices, and electric hospital beds and chairs; 

(B) demonstrate patient care, including care related to 
activities of daily living (ADL), patient positioning, patients' range of 
motion, basic first aid, patient transfers, and patient transport; 

(C) demonstrate skills related to or acquire basic life 
support (BLS) certification as required by industry standards; and 

(D) demonstrate the skills necessary to track nutrition 
and elimination such as input and output (I&O) and types of diets. 

(6) The student explores the knowledge and skills of the 
nursing process of evaluation and re-evaluation. The student is ex-
pected to: 

(A) compare normal and abnormal healthcare data; 

(B) identify how to report trends and abnormal findings 
to appropriate personnel according to facility protocols; and 

(C) explain the significance of abnormal findings. 

(7) The student explores the knowledge and skills of the 
nursing process of documentation. The student is expected to: 

(A) document objective data using medical terminol-
ogy; 

(B) document subjective data using medical terminol-
ogy; and 

(C) record documentation using various models such as 
Situation, Background, Assessment, and Recommendation (SBAR); 
Acknowledge, Introduce, Duration, Explanation, and Thank you 
(AIDET); and Subjective, Objective, Assessment Plan (SOAP). 

(8) The student provides care for diverse populations such 
as persons from varying age groups and persons with physical limita-
tions or mental health needs in clinical or simulated environment. The 
student is expected to: 

(A) demonstrate appropriate usage of verbal and non-
verbal communication techniques for providing care to persons from 
diverse populations; and 

(B) apply appropriate techniques for assessments and 
care. 

(9) The student is expected to provide culturally appropri-
ate care. The student is expected to: 

(A) use culturally appropriate verbal and non-verbal 
communication skills; and 

(B) demonstrate patient interaction strategies for as-
sessments and care. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500575 
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Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER K. HOSPITALITY AND 
TOURISM 
19 TAC §§127.561 - 127.568, 127.600 - 127.603 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.561. Principles of Hospitality and Tourism (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Principles of Hospitality and Tourism introduces 
students to an industry that encompasses lodging, travel and tourism, 
recreation, amusements, attractions, and food/beverage operations. 
Students learn knowledge and skills focusing on communication, 
time management, and customer service that meet industry standards. 
Students will explore the history of the hospitality and tourism industry 
and examine characteristics needed for success in that industry. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) write effectively using standard English and correct 
grammar; 

(B) use a variety of credible resources; 

(C) recognize appropriate professional documents used 
in the hospitality and tourism industry; 

(D) calculate accurate measurements, numerical con-
cepts such as percentages, and estimations; and 

(E) understand how scientific principles are used in the 
hospitality and tourism industry. 

(2) The student uses verbal and nonverbal communication 
to provide a positive experience for guests and employees. The student 
is expected to: 

(A) develop and execute formal and informal presenta-
tions; and 

(B) practice customer service skills. 

(3) The student understands that personal success depends 
on personal effort. The student is expected to: 

(A) demonstrate self-responsibility and self-manage-
ment; 

(B) explain the characteristics of personal values, 
ethics, and fundamental principles; 

(C) display positive attitudes and good work habits; 

(D) develop strategies for achieving accuracy; and 

(E) develop organizational skills. 

(4) The student develops an understanding of time manage-
ment, decision making, and prioritization. The student is expected to: 

(A) identify and apply effective practices for managing 
time; 

(B) analyze the benefits of balancing career and home 
life; 

(C) learn and apply steps in the decision-making 
process; and 

(D) work independently. 

(5) The student researches, analyzes, and explores lifestyle 
and career goals. The student is expected to: 

(A) prioritize career goals and ways to achieve those 
goals in the hospitality and tourism industry; 

(B) compare and contrast education or training and cer-
tifications needed for careers in the hospitality and tourism industry; 

(C) examine related community service opportunities; 
and 

(D) describe the components and importance of a career 
portfolio. 

(6) The student uses technology to gather information. The 
student is expected to: 

(A) understand the need for computer applications to 
perform workplace tasks; 
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(B) recognize that types of computerized systems are 
used to manage operations and guest services in the hospitality and 
tourism industry; and 

(C) discuss why computerized systems are used in op-
erations and guest services in the hospitality and tourism industry. 

(7) The student demonstrates leadership, citizenship, and 
teamwork skills required for success. The student is expected to: 

(A) develop team-building skills; 

(B) develop decision-making and problem-solving 
skills; 

(C) conduct and participate in effective meetings; 

(D) identify leadership and teamwork qualities that cre-
ate a pleasant working atmosphere; and 

(E) identify community service activities related to the 
hospitality and tourism industry. 

(8) The student explains how resources (employees, 
guests, and property) are managed to minimize losses or liabilities in 
the hospitality and tourism industry. The student is expected to: 

(A) identify and explain job safety and security prac-
tices; 

(B) recognize and implement the basics of sanitation; 

(C) understand and demonstrate procedures for clean-
ing, sanitizing, and storing equipment and tools; and 

(D) determine how environmental issues and trends af-
fect the hospitality and tourism industry. 

(9) The student explores the history of the hospitality and 
tourism industry. The student is expected to: 

(A) examine the varied operations required within the 
hospitality and tourism industry; 

(B) understand the job qualifications for various careers 
in the hospitality and tourism industry; and 

(C) differentiate amongst lodging, travel and tourism, 
recreation amusements, attractions and resorts, and food and beverage 
service. 

(10) The student demonstrates research skills applicable to 
the hospitality and tourism industry. The student is expected to: 

(A) develop technical vocabulary of the hospitality and 
tourism industry; 

(B) design a customized product for the hospitality and 
tourism industry; and 

(C) identify local and regional trends and issues in the 
hospitality and tourism industry. 

(11) The student understands the importance of customer 
service. The student is expected to: 

(A) determine ways to provide quality customer ser-
vice; 

(B) analyze how guests are affected by employee atti-
tude, appearance, and actions; and 

(C) examine different types of service across the indus-
try. 

§127.562. Introduction to Culinary Arts (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9 and 10. Recommended pre-
requisite: Principles of Hospitality and Tourism. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Introduction to Culinary Arts will emphasize the prin-
ciples of planning, organizing, staffing, directing, and controlling the 
management of a variety of food service operations. The course will 
provide insight into the operation of a well-run restaurant. Introduc-
tion to Culinary Arts will provide insight into food production skills, 
various levels of industry management, and hospitality skills. This is 
an entry level course for students interested in pursuing a career in the 
food service industry. This course is offered as a classroom and labo-
ratory-based course. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) model effective oral and written communication; 

(B) practice professional grooming and hygiene stan-
dards; 

(C) exercise punctuality and time-management skills; 

(D) demonstrate self-respect and respect for others; 

(E) demonstrate effective teamwork and leadership; 
and 

(F) employ initiative, adaptability, and problem-solving 
techniques in practical applications. 

(2) The student gains academic knowledge and skills re-
quired to pursue the full range of career and postsecondary education 
opportunities within the restaurant food service industry. The student 
is expected to: 

(A) organize oral and written information; 

(B) compose a variety of written documents such as 
menus, presentations, and advertisements; 

(C) calculate numerical concepts such as weights, mea-
surements, and percentages; 
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(D) identify how scientific principles are used in the 
food service industry; and 

(E) use mathematics and science knowledge and skills 
to produce quality food products. 

(3) The student uses verbal and nonverbal communication 
skills to create, express, and interpret information to establish a positive 
work environment. The student is expected to: 

(A) develop and deliver presentations; 

(B) identify various marketing strategies used by the 
food service industry such as traditional and innovative marketing 
strategies; 

(C) demonstrate proper techniques for answering 
restaurant phones; 

(D) relate interpersonal communications such as verbal 
and nonverbal cues to enhance communication with coworkers, em-
ployers, customers, and clients; and 

(E) demonstrate active listening skills to obtain and 
clarify information. 

(4) The student solves problems using critical thinking, in-
novation, and creativity independently and in teams. The student is 
expected to: 

(A) generate creative ideas to solve problems by brain-
storming possible solutions; and 

(B) employ critical-thinking and interpersonal skills 
to resolve conflicts with individuals such as coworkers, customers, 
clients, and employers. 

(5) The student uses information technology tools specific 
to restaurant management to access, manage, integrate, and interpret 
information. The student is expected to: 

(A) use information technology tools and applications 
to perform workplace responsibilities; 

(B) demonstrate knowledge and use of point-of-sale 
systems; and 

(C) evaluate Internet resources for information. 

(6) The student understands roles within teams, work units, 
departments, organizations, and the larger environment of the food ser-
vice industry. The student is expected to: 

(A) explain the different types and functions of kitchen, 
front-of-the-house, and support roles; 

(B) investigate quality-control standards and practices; 

(C) differentiate between various styles of restaurant 
services such as table, buffet, fast food, fast casual, and quick service; 

(D) illustrate various place settings using proper place-
ment of dining utensils; and 

(E) demonstrate the proper service techniques in food 
service operations. 

(7) The student understands the importance of health, 
safety, and environmental management systems in organizations 
and their importance to organizational performance and regulatory 
compliance. The student is expected to: 

(A) assess workplace conditions with regard to safety 
and health; 

(B) analyze potential effects caused by common chem-
icals and hazardous materials; 

(C) demonstrate first aid and cardiopulmonary resusci-
tation skills; 

(D) apply safety and sanitation standards common to 
the workplace; 

(E) research sources of food-borne illness and deter-
mine ways to prevent them; 

(F) determine professional attire and personal hygiene 
for restaurant employees; and 

(G) prepare for a state or national food sanitation certi-
fication or other appropriate certifications. 

(8) The student uses leadership and teamwork skills in col-
laborating with others to accomplish organizational goals and objec-
tives. The student is expected to: 

(A) apply team-building skills; 

(B) apply decision-making and problem-solving skills; 

(C) determine leadership and teamwork qualities to aid 
in creating a pleasant working atmosphere; and 

(D) participate in community leadership and teamwork 
opportunities to enhance professional skills. 

(9) The student knows and understands the importance of 
professional ethics and legal responsibilities within the food service 
industry. The student is expected to: 

(A) demonstrate ethical reasoning in a variety of work-
place situations in order to make decisions; 

(B) interpret and explain written organizational policies 
and procedures to help employees perform their jobs; and 

(C) develop guidelines for professional conduct. 

(10) The student demonstrates an understanding that per-
sonal success depends on personal effort. The student is expected to: 

(A) demonstrate a proactive understanding of self-re-
sponsibility and self-management; 

(B) identify behaviors needed to be employable and 
maintain employment such as positive work ethics and positive 
personal qualities; 

(C) identify and evaluate the effects of exercise, nutri-
tional dietary habits, and emotional factors such as stress, fatigue, or 
anxiety on job performance; 

(D) implement stress-management techniques; and 

(E) follow directions and procedures independently. 

(11) The student develops principles in time management, 
decision making, effective communication, and prioritization. The stu-
dent is expected to: 

(A) apply effective practices for managing time and en-
ergy; 

(B) analyze various steps in the career decision-making 
process; and 

(C) discuss the importance of balancing a career, fam-
ily, and leisure activities. 

(12) The student knows and understands the importance of 
employability skills. The student is expected to: 
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(A) demonstrate skills related to seeking employment 
in the food service industry; 

(B) identify the required training and educational re-
quirements that lead toward appropriate career goals; 

(C) select educational and work history highlights to in-
clude in a career portfolio; 

(D) create and update a personal career portfolio; 

(E) recognize required employment forms and their 
functions such as I-9, work visa, W-4, and licensures to meet employ-
ment requirements; 

(F) research the local and regional labor workforce mar-
ket to determine opportunities for advancement; 

(G) investigate professional development training op-
portunities to keep current on relevant trends and information within 
the industry; and 

(H) recognize entrepreneurship opportunities. 

(13) The student understands the use of technical knowl-
edge and skills required to pursue careers in the restaurant food service 
industry, including knowledge of design, operation, and maintenance 
of technological systems. The student is expected to: 

(A) define job-specific technical vocabulary; 

(B) analyze customer comments to formulate improve-
ments in services and products and training of staff; 

(C) detail ways to achieve high rates of customer satis-
faction; 

(D) use different types of payment options to facilitate 
customer payments for services; and 

(E) demonstrate technical skills used in producing qual-
ity food service. 

(14) The student understands factors that affect the food 
service industry. The student is expected to: 

(A) outline the history and growth of the food service 
industry; 

(B) identify an entrepreneur who has made significant 
contributions to the food service industry; and 

(C) explain cultural globalization and its influence on 
food. 

(15) The student evaluates and determines equipment, in-
gredients, and procedures in a professional food setting. The student is 
expected to: 

(A) identify the role of mise en place; 

(B) identify and use large and small equipment in the 
professional food service setting; 

(C) identify the types of knives and proper usage in a 
commercial kitchen; 

(D) demonstrate proper knife safety, handling, clean-
ing, and storage; 

(E) differentiate between different types of produce and 
identify factors such as grading, purchasing, storage, and usage; 

(F) differentiate between dry goods and identify factors 
such as purchasing and storage; 

(G) differentiate between proteins and identify factors 
such as types, grades, purchasing, and storage; 

(H) describe the methods of cooking, including dry 
heat, moist heat, and combination heat; and 

(I) differentiate between common baking methods and 
identify common ingredients used in baking. 

§127.563. Culinary Arts (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisites: Principles of Hospitality and Tourism and Introduction to Culi-
nary Arts. Students shall be awarded two credits for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Culinary Arts begins with the fundamentals and princi-
ples of the art of cooking and the science of baking and includes man-
agement and production skills and techniques. Students can pursue a 
national sanitation certification or other appropriate industry certifica-
tions. This course is offered as a laboratory-based course. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) model effective oral and written communication; 

(B) practice professional grooming and hygiene stan-
dards; 

(C) exercise punctuality and time-management skills; 

(D) demonstrate self-respect and respect for others; 

(E) demonstrate effective teamwork and leadership; 
and 

(F) employ initiative, adaptability, and problem-solving 
techniques in practical applications. 

(2) The student applies advanced reading, writing, mathe-
matics, and science skills for the food service industry. The student is 
expected to: 
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(A) compose industry appropriate documents such as 
purchasing specifications and purchase orders; 

(B) comprehend a variety of texts such as operations 
and training manuals; 

(C) calculate numerical concepts such as percentages 
and estimations in practical situations, including weight and measures; 

(D) understand scientific principles used in culinary 
arts; 

(E) read and comprehend standardized recipes; 

(F) write and convert standardized recipes; and 

(G) calculate and manage food costs. 

(3) The student integrates listening, writing, and speaking 
skills using verbal and nonverbal communication to enhance opera-
tions, guest satisfaction, and professional development. The student is 
expected to: 

(A) create formal or informal presentations; 

(B) properly answer business phones; 

(C) write instructions for a specific restaurant for a culi-
nary procedure or the use of a piece of equipment; and 

(D) attend and participate in an industry-focused staff 
meeting. 

(4) The student demonstrates an understanding that per-
sonal success depends on personal effort. The student is expected to: 

(A) demonstrate a proactive understanding of self-re-
sponsibility and self-management; 

(B) explain the characteristics of personal values and 
principles; 

(C) demonstrate positive attitudes and work habits; 

(D) demonstrate exemplary appearance and personal 
hygiene; and 

(E) identify and manage the effects of exercise, dietary 
habits, and emotional factors such as stress, fatigue, or anxiety on job 
performance. 

(5) The student develops principles in time management, 
decision making, effective communication, and prioritization. The stu-
dent is expected to: 

(A) apply effective practices for managing time and en-
ergy; and 

(B) analyze various steps in the decision-making 
process. 

(6) The student researches, analyzes, and explores lifestyle 
and career goals. The student examines jobs available in the food ser-
vice industry and accesses career opportunities. The student is ex-
pected to: 

(A) research the major job duties and qualifications for 
various positions in the food service industry to facilitate selection of 
career choices in culinary arts; 

(B) update a personal career portfolio; 

(C) demonstrate proper interview techniques; and 

(D) establish personal short- and long-term goals. 

(7) The student understands factors that affect the food ser-
vice industry. The student is expected to: 

(A) research how historical and current trends in society 
affect the food service industry; 

(B) identify global cultures and traditions related to 
food; 

(C) research famous chefs from history; and 

(D) summarize historical entrepreneurs who influenced 
food service in the United States. 

(8) The student evaluates and determines equipment, in-
gredients, and procedures used in a professional food setting. The stu-
dent is expected to: 

(A) identify and demonstrate the role of mise en place 
in the professional food service setting; 

(B) identify and use large and small equipment in a 
commercial kitchen; 

(C) develop and practice food production and presenta-
tion techniques; 

(D) identify and use the appropriate application of 
moist, dry, and combination cookery methods; 

(E) demonstrate the preparation skills of items com-
monly prepared in food service operations such as breakfast cookery, 
salads and dressings, soups and sandwiches, stocks and sauces, 
appetizers, seafood, poultry, meat, pastas and grains, and fruits and 
vegetables; and 

(F) demonstrate baking techniques such as yeast breads 
and rolls, quick breads, and desserts. 

(9) The student understands the various food service opera-
tions such as quick service, fast casual, casual, fine dining, institutional, 
and beverage service. The student is expected to: 

(A) explain quality customer service; 

(B) demonstrate types of table setting, dining, and ser-
vice skills; 

(C) differentiate between service styles; and 

(D) compare and contrast the roles of the front of the 
house and the back of the house in the various food service operations. 

(10) The student uses technology and computer applica-
tions to manage food service operations. The student is expected to: 

(A) use technology tools appropriate for the industry; 

(B) operate technology applications to perform work-
place tasks; 

(C) explain and use point-of-sale systems in various 
food service operations; 

(D) demonstrate knowledge in computer programs used 
for food management; 

(E) evaluate information sources for culinary arts; and 

(F) interpret data such as spreadsheets, databases, and 
sales reports. 

(11) The student demonstrates leadership, citizenship, and 
teamwork skills required for success. The student is expected to: 

(A) apply team-building skills; 
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(B) apply decision-making and problem-solving skills; 

(C) determine leadership and teamwork qualities in cre-
ating a pleasant working atmosphere; and 

(D) participate in community leadership and teamwork 
opportunities to enhance professional skills. 

(12) The student explains how employees, guests, and 
property are protected to minimize losses or liabilities. The student is 
expected to: 

(A) determine the basics of safety in culinary arts; 

(B) assess workplace conditions and identify safety 
hazards; 

(C) determine the basics of sanitation in a professional 
kitchen; 

(D) determine proper receiving, storage, and distribu-
tion techniques; 

(E) demonstrate proper cleaning of equipment and 
maintenance in the commercial kitchen; 

(F) assess food hazards and determine ways to prevent 
food hazards; and 

(G) prepare for a state or national food sanitation certi-
fication or other appropriate certifications. 

(13) The student recognizes and models work ethics and 
legal responsibilities. The student is expected to: 

(A) understand and comply with laws and regulations 
specific to the food service industry; and 

(B) demonstrate a positive work ethic. 

§127.564. Advanced Culinary Arts (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisite: Culinary 
Arts. Students shall be awarded two credits for successful completion 
of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Advanced Culinary Arts will extend content and 
enhance skills introduced in Culinary Arts by in-depth instruction of 
industry-driven standards in order to prepare students for success in 
higher education, certifications, and/or immediate employment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) model effective oral and written communication; 

(B) practice professional grooming and hygiene stan-
dards; 

(C) exercise punctuality and time-management skills; 

(D) demonstrate self-respect and respect for others; 

(E) demonstrate effective teamwork and leadership; 
and 

(F) employ initiative, adaptability, and problem-solving 
techniques in practical applications. 

(2) The student researches, analyzes, and designs a path 
to achieve career goals. The student examines jobs available in the 
food service industry and accesses career opportunities. The student is 
expected to: 

(A) demonstrate major duties and qualifications for all 
staff and managerial positions to facilitate selection of career choices 
in the food service industry; 

(B) model proper interview techniques; 

(C) critique personal and short-term goals; and 

(D) create and update a career portfolio. 

(3) The student explains how employees, guests, and prop-
erty are protected to minimize losses or liabilities. The student is ex-
pected to: 

(A) determine the basics of safety in culinary arts; 

(B) assess workplace conditions and identify safety 
hazards; 

(C) determine the basics of sanitation in a professional 
kitchen; 

(D) determine proper receiving, storage, and distribu-
tion techniques; 

(E) explain and demonstrate proper cleaning of equip-
ment and maintenance of the commercial kitchen; 

(F) assess food hazards and determine ways to prevent 
food hazards; and 

(G) prepare for a state or national food sanitation certi-
fication or other appropriate certifications. 

(4) The student evaluates global cuisines, including the 
culture, history, and indigenous ingredients to create international 
recipes. The student is expected to: 

(A) replicate advanced moist and dry cooking tech-
niques from global cuisines such as American regional, Latin 
American, European, Mediterranean, Middle Eastern, and Asian; 

(B) synthesize indigenous ingredients from global cui-
sine to create innovative dishes; and 

(C) justify the connection of flavor, texture, visual ap-
peal, taste, and customer satisfaction on product development. 
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(5) The student demonstrates an understanding of sustain-
ability in the restaurant industry and its local and global effect. The 
student is expected to: 

(A) evaluate practices for water and energy conserva-
tion across the food service industry; 

(B) identify waste management options to promote sus-
tainability; and 

(C) evaluate current sustainable food practices. 

(6) The student demonstrates comprehensive protein prod-
uct knowledge as it relates to flavor, texture, visual appeal, taste, and 
customer satisfaction and establishes quality standards. The student is 
expected to: 

(A) assess grading and classifications; 

(B) identify primal, sub-primal, and retail cuts; 

(C) demonstrate fabrication techniques on proteins; 

(D) evaluate purchasing practices according to various 
food service operations; 

(E) model appropriate cooking methods for proteins; 
and 

(F) evaluate appropriate cooking methods in regard to 
various protein selections. 

(7) The student demonstrates comprehensive fish and 
shellfish product knowledge as it relates to flavor, texture, visual ap-
peal, taste, and customer satisfaction and establishes quality standards. 
The student is expected to: 

(A) categorize classifications of fish and shellfish; 

(B) evaluate factors that influence seafood purchasing 
such as freshness, flavor, sustainability, and market conditions; 

(C) demonstrate the ability to clean and fabricate round, 
flat, fin fish, and shellfish; 

(D) model appropriate cooking methods for fish and 
shellfish; and 

(E) evaluate the effects of cooking methods on product 
presentation. 

(8) The student demonstrates comprehensive knowledge of 
fruits, vegetables, grains, herbs, spices, and other dry goods as related 
to presentation, flavor, texture, visual appeal, taste, and customer sat-
isfaction and establishes quality standards. The student is expected to: 

(A) compare types of commonly available produce; 

(B) identify factors contributing to cost and quality such 
as seasonality, market volatility, and transportation; 

(C) compare and contrast forms and use of produce 
such as fresh, frozen, canned, dried, and other classifications; 

(D) model appropriate cooking methods for produce; 
and 

(E) evaluate the effects of cooking methods on produce. 

(9) The student understands advanced baking and pastry 
principles. The student is expected to: 

(A) use professional food preparation equipment such 
as commercial-grade mixers, food processors, and measuring tools; 

(B) apply proper measuring and scaling techniques; and 

(C) compose various plated desserts appropriate for 
various food service operations. 

(10) The student demonstrates and practices the basic pro-
cedures for the production of yeast and quick bread products. The stu-
dent is expected to: 

(A) differentiate how various types of bread crusts are 
created through fermentation, proofing, baking temperatures, and hu-
midity; 

(B) prepare soft, hard, and artisanal breads through 
proper baking techniques; and 

(C) differentiate between quick breads such as muffins, 
scones, and biscuits. 

(11) The student demonstrates and practices the basic pro-
cedures for the production of pastry crust, pastry dough, and cookie. 
The student is expected to: 

(A) compare different types of pastry crusts and usage 
in pies and tarts; 

(B) prepare pie fillings such as fruit, soft, and custard 
fillings; 

(C) prepare different types of pastry dough such as Pate 
a Choux, Pate Sucree, and laminated dough; 

(D) differentiate between various cookie preparation 
methods; 

(E) determine the causes of crispness, moistness, 
chewiness, and the spread of cookies; and 

(F) bake, cook, and store cookies properly. 

(12) The student demonstrates and practices the basic pro-
cedures for the production of cakes, frostings, fillings, and icings. The 
student is expected to: 

(A) differentiate between cake preparation methods; 

(B) differentiate the functions of icings and determine 
appropriate application; 

(C) assemble and ice simple layer cakes, sheet cakes, 
and cupcakes; 

(D) demonstrate the ability to identify criteria for eval-
uation of cake products; 

(E) prepare various icings such as fondant, butter-
creams, flat, royal, and glazes; and 

(F) perform basic piping skills with a parchment cone 
and pastry bag with tips. 

(13) The student demonstrates and practices the basic pro-
cedures for the production of custards, creams, and mousse. The stu-
dent is expected to: 

(A) compose desserts such as ice creams, custards, 
mousse, and other desserts; and 

(B) identify the roles of desserts such as ice creams, 
custards, mousse, and other desserts. 

(14) The student demonstrates and practices the basic 
procedures for the production of chocolate, sugars, confections, and 
sauces. The student is expected to: 

(A) differentiate between the types of advanced confec-
tions; 
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(B) model methods of preparation in each type of con-
fection; 

(C) use chocolate as a major ingredient in dessert or 
food production; 

(D) temper chocolate; 

(E) use tempered chocolate in dessert preparation; 

(F) cook sugar syrups to various stages of hardness; 

(G) prepare dessert sauces such as custard, chocolate, 
caramel, fruit fillings, and coulis; and 

(H) serve attractively plated desserts with appropriate 
sauces and garnishes. 

(15) The student evaluates nutrition concepts as they affect 
health and wellness, marketing, and menu planning. The student is 
expected to: 

(A) analyze the role of carbohydrates, vitamins, miner-
als, proteins, and fats as they relate to food choices; and 

(B) research and develop menus for populations with 
dietary requirements or restrictions. 

(16) The student analyzes the components of cost controls 
in a food service operation and develops a plan to manage cost. The 
student is expected to: 

(A) differentiate between the major costs in food ser-
vice such as food, beverage, and labor costs; 

(B) validate the effect of controlling costs on the suc-
cess of a food service operation; 

(C) compare and contrast the concept of fixed costs, 
variable costs, and controllable costs; and 

(D) compare and contrast the relationship between in-
ventory management and cost control in food service operations. 

§127.565. Food Science (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisites: one 
credit in biology, one credit in chemistry, and at least one credit in a 
Level 2 or higher course from the hospitality and tourism or agricul-
ture, food, and natural resources career clusters. Recommended pre-
requisite: Principles of Hospitality and Tourism. This course satisfies a 
high school science graduation requirement. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) In Food Science, students examine the nature and prop-
erties of foods, food microbiology, and the principles of science in 

food production, processing, preparation, and preservation; use scien-
tific methods to conduct laboratory and field investigations; and make 
informed decisions using critical thinking and scientific problem solv-
ing. This course provides students a foundation for further study that 
leads to occupations in food and beverage services; the health sciences; 
agriculture, food, and natural resources; and human services. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Scientific hypotheses and theories. Students are ex-
pected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 
involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 
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(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by the food service business and industry. 
The student is expected to: 

(A) apply interpersonal communication skills in the 
food service business and industry settings; 

(B) explain and recognize the value of collaboration 
within the workplace; 

(C) examine the importance of time management to 
succeed in the workforce; 

(D) identify work ethics and professionalism in a job 
setting; 

(E) describe problem-solving and critical-thinking 
skills used in the workplace; and 

(F) explore careers and professions in food science. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as calculators, spread-
sheet software, data-collecting probes, computers, standard laboratory 
glassware, microscopes, various prepared slides, metric rulers, elec-
tronic balances, hand lenses, Celsius thermometers, hot plates, lab 
notebooks or journals, timing devices, cameras, Petri dishes, lab 
incubators, and models, diagrams, or samples of biological specimens 
or structures, vacuum sealer, oven, cook top, cookware, bakeware, 
cutlery, and measuring cups and spoons; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and United States customary units and qualitative data 
as evidence; 

(F) organize quantitative and qualitative data using lab 
reports, labeled drawings, graphic organizers, journals, summaries, 
oral reports, and technology-based reports; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models consistent with scientific ideas, principles, 
and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
engineers and recognizes the importance of scientific research and in-
novation on society. The student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics or food science field. 

(6) The student analyzes household and commercial sus-
tainability and regulatory practices in food production. The student is 
expected to: 

(A) research and investigate resource use, sustainabil-
ity, and conservation in food production such as with water, land, and 
oceans; 

(B) analyze the effect of food on the decomposition cy-
cle, including composting, recycling, and disposal; and 

(C) demonstrate appropriate methods for sorting and 
disposing of food waste, including fats and oils, and packaging waste 
from food production. 

(7) The student analyzes the role of acids and bases in food 
science. The student is expected to: 

(A) evaluate physical and chemical properties of acids 
and bases; and 

(B) analyze the relationship of pH to the properties, 
safety, and freshness of food. 
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(8) The student evaluates the principles of microbiology 
and food safety practices. The student is expected to: 

(A) investigate the properties of microorganisms that 
cause food spoilage; 

(B) compare food intoxication and food infection; 

(C) examine methods to destroy or inactivate harmful 
pathogens in foods; 

(D) compare beneficial and harmful microorganisms, 
including lactic acid bacteria, acetic acid bacteria, various baking 
and brewing yeasts, E. coli, Staphylococcus, Clostridium botulinum, 
Clostridium perfringens, Salmonella, Listeria, and Shigella; 

(E) analyze sanitary food-handling practices such as 
personal hygiene or equipment sanitation; and 

(F) prepare for a state or national food manager sanita-
tion certification or alternative credential within the field of food sci-
ence technology. 

(9) The student examines the chemical properties of food. 
The student is expected to: 

(A) describe acids, bases, salts, carbohydrates, lipids, 
proteins and other elements, compounds, and mixtures related to food 
science; 

(B) compare heterogeneous and homogeneous mix-
tures; 

(C) analyze chemical and physical changes in food; and 

(D) use chemical symbols, formulas, and equations in 
food science such as oxidation of sugars in a cut apple or fermentation 
in the production of yogurt. 

(10) The student analyzes solutions, colloids, solids, gels, 
foams, and emulsions in food science. The student is expected to: 

(A) identify the solvent and solute in various solutions 
such as brines; 

(B) compare unsaturated, saturated, and supersaturated 
solutions, including their effects on boiling and freezing points in food 
preparation such as when making candy or ice cream; 

(C) calculate the concentration of a solution using mass 
percent such as the concentration of sugar needed for crystallization; 

(D) describe the properties of colloidal dispersions such 
as gelatin, mayonnaise, or milk; 

(E) differentiate between and give examples of tempo-
rary, semi-permanent, and permanent emulsions; 

(F) investigate the relationships between the three parts 
of a permanent emulsion; and 

(G) create temporary, semi-permanent, and permanent 
food emulsions. 

(11) The student analyzes the functions of enzymes in food 
science. The student is expected to: 

(A) describe the role of enzymes as catalysts in chemi-
cal reactions of food, including cheese-making, the enzymatic tender-
ization of meat, and oxidation of sugars in fruit; 

(B) explain the relationship between an enzyme and a 
substrate; 

(C) analyze the functions of enzymes in digestion, in-
cluding the factors that influence enzyme activity, and relate enzymatic 
activity in digestion to dietary restrictions; and 

(D) analyze enzyme reactions in food preparation, in-
cluding cheese-making, the enzymatic tenderization of meat, and oxi-
dation of sugars in fruit. 

(12) The student evaluates the role of fermentation in food 
science. The student is expected to: 

(A) analyze modern and historical reasons food is fer-
mented; 

(B) describe the conditions under which bacterial fer-
mentation of food occurs and use chemical equations to describe the 
products of fermentation; and 

(C) prepare various fermented food products. 

(13) The student assesses the reaction of leavening agents 
in baked products. The student is expected to: 

(A) describe the physical and chemical changes that oc-
cur in leavening; 

(B) identify various leavening agents and describe their 
functions in food production; 

(C) use chemical equations to describe how acids act as 
leavening agents; 

(D) conduct laboratory experiments with various types 
and amounts of leavening agents to compare the doughs and batters 
produced; and 

(E) create baked products using various leavening 
agents. 

(14) The student explores the roles of food additives. The 
student is expected to: 

(A) evaluate the various types of food additives such as 
incidental, intentional, natural, and artificial; 

(B) investigate the various functions of food additives 
such as preserving food, increasing nutritive value, and enhancing sen-
sory characteristics; and 

(C) research local, state, national, and international 
agencies involved in regulating food additives. 

(15) The student analyzes the effects of heat energy transfer 
in food production. The student is expected to: 

(A) analyze the relationship between molecular motion 
and temperature; 

(B) compare heat transfer processes, including conduc-
tion, convection, and radiation; 

(C) investigate the role of phase changes in food pro-
duction, including crystallization, coagulation, and reduction; and 

(D) demonstrate rates of reaction using various temper-
atures and describe the effects of temperature on the characteristics of 
food products. 

(16) The student evaluates the properties of carbohydrates 
in food and their effects on food production. The student is expected 
to: 

(A) identify the physical properties and chemical struc-
tures of simple and complex carbohydrates; 

PROPOSED RULES February 28, 2025 50 TexReg 1411 



(B) describe the functions of carbohydrates such as 
caramelization, crystallization, and thickening agents in food produc-
tion; 

(C) describe the processes of gelatinization and ret-
rogradation in food production; and 

(D) create food products using simple and complex car-
bohydrates. 

(17) The student evaluates the properties of fats in food and 
their effects on food production. The student is expected to: 

(A) identify the physical properties and chemical struc-
tures of saturated and unsaturated fats; 

(B) describe the functions of different types of fats in 
food production; 

(C) demonstrate methods for controlling fat oxidation; 

(D) analyze the effects of temperature on fats in food 
preparation; 

(E) conduct laboratory experiments using the scientific 
processes to explore the functions of fats in food production; and 

(F) create food products using saturated and unsatu-
rated fats. 

(18) The student evaluates the properties of proteins and 
their effects on food production. The student is expected to: 

(A) identify the physical properties and chemical struc-
tures of proteins; 

(B) explain the processes of protein denaturation, coag-
ulation, and syneresis; 

(C) describe the functions and uses of proteins such as 
in emulsions, foams, and gluten formation; 

(D) analyze the effects of moisture and temperature on 
protein in food production such as moist and dry heat methods for 
preparation; and 

(E) create food products using protein. 

(19) The student evaluates the properties of vitamins and 
minerals and their interrelationships in food production. The student 
is expected to compare the effects of food production on water- and 
fat-soluble vitamins and minerals. 

(20) The student evaluates the properties of water and their 
effects on food production. The student is expected to: 

(A) identify the properties of water, including as a sol-
vent or medium, and its effects on food production; and 

(B) compare the effects of hard and soft water on food 
production. 

(21) The student explains nutritional aspects of food pro-
duction. The student is expected to: 

(A) describe how variations in human digestion and 
metabolism affect dietary modifications; 

(B) identify common and special dietary modifications 
such as for food allergies, intolerances, or medical conditions; 

(C) develop and modify recipes for dietary differences 
such as allergies and intolerances or for personal health preferences 
such as low-fat or sugar-free; and 

(D) plan and create a dining experience using the most 
recent USDA dietary guidelines. 

(22) The student analyzes processes that manage bacteria 
to safe levels during food production. The student is expected to inves-
tigate processes that manage food bacteria such as dehydration, pas-
teurization, and food irradiation. 

(23) The student examines packaging and labeling guide-
lines. The student is expected to: 

(A) research and evaluate federal food packaging regu-
lations, including the information required on a food label; 

(B) compare global food packaging regulations to those 
of the United States; and 

(C) analyze the effectiveness of commercial food pack-
aging for specific foods. 

(24) The student analyzes food preservation processes. 
The student is expected to: 

(A) describe the benefits of food preservation; 

(B) compare various methods of household and com-
mercial dehydration, canning, and freezing; and 

(C) create a food product using a selected preservation 
method. 

§127.566. Travel and Tourism Management (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Principles of Hospitality and Tourism. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events and 
travel-related services. 

(3) Travel and Tourism Management incorporates manage-
ment principles and procedures of the travel and tourism industry as 
well as destination geography, airlines, international travel, cruising, 
travel by rail, lodging, recreation, amusements, attractions, and resorts. 
Employment qualifications and opportunities are also included in this 
course. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) formulate and organize oral and written informa-
tion; 

(B) compose a variety of written documents used in 
travel and tourism such as itineraries, thank you letters, presentations, 
and advertisements; 

(C) differentiate and deliver different types of presenta-
tions such as informative, instructional, persuasive, and decision mak-
ing; 

(D) calculate basic math and percentages; 

(E) investigate geography and factors that affect the 
travel and tourism industry; and 

(F) summarize how to use the state of the economy to 
plan products and services. 

(2) The student uses oral and written communication skills 
in creating, expressing, and interpreting information and ideas, includ-
ing technical terminology and information. The student is expected to: 

(A) select and employ verbal skills when obtaining and 
conveying information; 

(B) use verbal and nonverbal communication skills ef-
fectively with diverse constituents; and 

(C) develop and deliver presentations using appropriate 
technology such as to engage, inform, and persuade audiences. 

(3) The student solves problems independently and in 
teams using critical-thinking skills. The student is expected to: 

(A) generate creative ideas by brainstorming possible 
solutions; 

(B) guide individuals through the process of making in-
formed travel decisions; 

(C) interpret and use industry standards for principles 
of budgeting and forecasting to maximize profit and growth; and 

(D) analyze customer comments to formulate improve-
ments in services and products. 

(4) The student uses information technology tools specific 
to the travel and tourism industry to access, manage, integrate, and 
create information. The student is expected to: 

(A) operate and use technological applications to com-
municate within a workplace and perform a task; 

(B) distinguish among the different modes of travel 
such as airline, cruise line, road travel, and rail; 

(C) differentiate among recreation such as amusement, 
attractions, and resort venues; 

(D) research travel arrangement systems used for book-
ing reservations; and 

(E) create basic multimedia publications. 

(5) The student understands roles within teams, work units, 
departments, organizations, inter-organization systems, and the larger 
environment of the travel and tourism industry. The student is expected 
to: 

(A) explain the functions and interactions of various de-
partments within a travel and tourism business; 

(B) research quality-control systems and practices; 

(C) develop plans to accomplish organizational goals; 
and 

(D) formulate collaborative plans with other related in-
dustries such as lodging, food and beverage service, and transportation 
agencies to provide an all-inclusive product for the customer. 

(6) The student understands the importance of health, 
safety, and environmental systems in the travel and tourism industry 
and their importance to organizational performance and regulatory 
compliance. The student is expected to: 

(A) identify hazards common to workplaces such as 
safety, health, and environmental hazards; 

(B) use industry standards to implement safety precau-
tions to maintain a safe worksite; 

(C) research and relate first aid and cardiopulmonary re-
suscitation skills; 

(D) describe environmental procedures that ensure a fa-
cility is in compliance with health codes; 

(E) describe how to train others for emergency situa-
tions; 

(F) analyze potential effects caused by common chem-
icals and hazardous materials; and 

(G) compare and contrast security measures to protect 
the guests, staff, and property. 

(7) The student uses leadership and teamwork skills in col-
laborating with others to accomplish organizational goals and objec-
tives. The student is expected to: 

(A) apply team-building skills; 

(B) apply decision-making and problem-solving skills; 

(C) apply teamwork qualities in creating a pleasant 
work environment; 

(D) determine the impact of cultural diversity on team-
work; and 

(E) participate in community service opportunities. 

(8) The student knows and understands the importance of 
professional ethics and legal responsibilities. The student is expected 
to: 

(A) discuss ethical reasoning to a variety of workplace 
situations in order to make decisions; and 

(B) research information on organizational policies in 
handbooks and manuals. 

(9) The student knows and understands the importance of 
employability skills and is able to explore and effectively plan for man-
aging travel and tourism careers. The student is expected to: 

(A) identify and demonstrate behaviors and skills nec-
essary to be employable; 

(B) identify the training and education requirements 
that lead toward an appropriate certification for employment; 

(C) demonstrate proper interview techniques; 

(D) update or create a career portfolio; 

(E) investigate continuing education opportunities 
within the industry; 
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(F) examine appropriate credentialing requirements to 
maintain compliance with industry requirements; 

(G) compare and contrast the effect of stress, fatigue, 
and anxiety on job performance; 

(H) complete required employment forms such as I-9, 
work visa, W-4, and licensures to meet employment requirements; and 

(I) explore entrepreneurship opportunities within the 
travel and tourism industry. 

(10) The student develops principles in time management, 
decision making, effective communication, and prioritizing. The stu-
dent is expected to: 

(A) apply effective practices for time management; 

(B) analyze various steps in the decision-making 
process for prioritizing effectively; and 

(C) discuss the importance of balancing a career, a fam-
ily, and leisure activities. 

(11) The student uses technical knowledge and skills re-
quired in the travel and tourism industry. The student is expected to: 

(A) develop job-specific technical vocabulary; 

(B) use marketing techniques to sell products and ser-
vices; 

(C) evaluate current and emerging technologies to im-
prove guest services; 

(D) explain different types of payment options; 

(E) analyze customer service concepts and scenarios; 

(F) describe how customer service affects a company's 
bottom line; 

(G) develop an awareness of cultural diversity to en-
hance travel planning such as differences in social etiquette, dress, and 
behaviors; 

(H) demonstrate an understanding of tourism sales and 
the impact on distribution systems; and 

(I) demonstrate knowledge of destination, attraction 
planning, and development, including the use of organizations such as 
convention and visitor's bureaus and state tourist boards. 

§127.567. Hotel Management (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Principles of Hospitality and Tourism. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Hotel Management focuses on the knowledge and skills 
needed to pursue staff and management positions available in the hotel 
industry. This in-depth study of the lodging industry includes depart-
ments within a hotel such as front desk, food and beverage, housekeep-
ing, maintenance, human resources, and accounting. This course will 
focus on, but not be limited to, professional communication, leader-
ship, management, human resources, technology, and accounting. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) organize oral and written information; 

(B) compose and present individually and in teams a va-
riety of written documents such as agendas, thank you letters, presen-
tations, and advertisements; 

(C) calculate correctly using numerical concepts such 
as percentage and estimation in practical situations; and 

(D) examine and apply how scientific principles are 
used in the hotel industry. 

(2) The student uses verbal and nonverbal communication 
skills to create, express, and interpret information for providing a pos-
itive experience for guests and employees. The student is expected to: 

(A) develop, deliver, and critique presentations; 

(B) analyze various marketing strategies for a lodging 
property and available services; 

(C) demonstrate proper techniques for using telecom-
munications equipment; 

(D) interpret verbal and nonverbal cues to enhance 
communication with individuals such as coworkers, guests, and 
clients; 

(E) locate written information used to communicate 
with individuals such as coworkers and guests; 

(F) apply and model active listening skills to obtain and 
clarify information; and 

(G) follow directions and procedures independently 
and in teams. 

(3) The student solves problems independently and in 
teams using critical thinking, innovation, and creativity. The student 
is expected to: 

(A) generate creative ideas to solve problems by brain-
storming possible solutions; 

(B) employ critical-thinking and interpersonal skills 
to resolve conflicts with individuals such as coworkers, employers, 
guests, and clients; and 

(C) interpret and use industry standards for principles 
of budgeting and forecasting to maximize profit and growth. 
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(4) The student demonstrates an understanding that per-
sonal success depends on personal effort. The student is expected to: 

(A) demonstrate an understanding of self-responsibility 
and self-management; 

(B) identify and demonstrate both positive and negative 
work behaviors and personal qualities for employability; and 

(C) evaluate the effects of health and wellness on em-
ployee performance. 

(5) The student develops principles in time management, 
decision making, effective communication, and prioritization. The stu-
dent is expected to: 

(A) apply effective practices for managing time and en-
ergy; 

(B) develop and implement stress-management tech-
niques; 

(C) assemble and analyze the various steps in the deci-
sion-making process; and 

(D) evaluate the importance of balancing a career, fam-
ily, and leisure activities and develop various techniques to reduce con-
flict. 

(6) The student understands the importance of employabil-
ity skills. The student is expected to: 

(A) assemble the required training or education require-
ments that lead to an appropriate industry certification; 

(B) comprehend and model skills related to seeking em-
ployment; 

(C) assemble and/or update an electronic personal ca-
reer portfolio; 

(D) complete a job application in written and electronic 
format; 

(E) examine and model proper interview techniques in 
applying for employment; 

(F) complete required employment forms such as I-9, 
work visa, W-4, and licensures to meet employment requirements; 

(G) research the local labor workforce market to deter-
mine opportunities for lodging employment; and 

(H) investigate professional lodging organizations and 
development training opportunities to keep current on relevant trends 
and information within the lodging industry. 

(7) The student understands roles within teams, work units, 
departments, organizations, and the larger environment of the lodging 
industry. The student is expected to: 

(A) identify lodging departments and distinguish 
among the duties and responsibilities within each department; 

(B) implement quality-control standards and practices; 

(C) compare and contrast duties and responsibilities 
from each department to the larger lodging environment, including 
food and beverage services; 

(D) identify, compare, and contrast all types of lodging 
properties; 

(E) compare and contrast lodging revenue and support 
centers; 

(F) compare and contrast chain and franchise lodging 
properties; 

(G) create, design, and present lodging entrepreneur-
ship opportunities; and 

(H) comprehend and model professional attire. 

(8) The student uses information technology tools specific 
to lodging management to access, manage, integrate, and create infor-
mation. The student is expected to: 

(A) use information technology tools to evaluate lodg-
ing work responsibilities; 

(B) evaluate technology tools to perform workplace 
tasks; 

(C) understand and evaluate the hotel/guest cycle with 
applicable technology; 

(D) prepare and present complex multimedia publica-
tions; 

(E) demonstrate knowledge and use of point-of-sale 
systems; 

(F) evaluate Internet resources for industry informa-
tion; and 

(G) evaluate current and emerging technologies to im-
prove guest services. 

(9) The student uses leadership and teamwork skills in col-
laborating with others to accomplish organizational goals and objec-
tives. The student is expected to: 

(A) differentiate types of effective leadership and man-
agement styles and select which management style is effective for the 
lodging industry; 

(B) apply team-building skills; 

(C) apply decision-making and problem-solving skills; 

(D) apply leadership and teamwork qualities in creating 
a pleasant working atmosphere; and 

(E) participate in community leadership and teamwork 
opportunities to enhance professional skills. 

(10) The student understands the importance of health, 
safety, and environmental management systems in organizations 
and their importance to organizational performance and regulatory 
compliance. The student is expected to: 

(A) assess workplace conditions with regard to safety 
and health; 

(B) apply safety and sanitation standards common to 
the workplace; 

(C) analyze potential effects caused by common chem-
ical and hazardous materials; 

(D) demonstrate first aid and cardiopulmonary resusci-
tation skills; 

(E) research sources of food-borne illness and deter-
mine ways to prevent them; and 

(F) evaluate the need for personal hygiene and correlate 
this to the importance of health, safety, and environmental management 
systems in the organization. 
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(11) The student knows and understands the importance of 
professional ethics and legal responsibilities within the lodging indus-
try. The student is expected to: 

(A) demonstrate professional and ethical standards; 

(B) compare and contrast the rights of the innkeeper and 
the rights of the guest; and 

(C) interpret and explain written organizational policies 
and procedures to help employees perform their jobs. 

(12) The student understands the knowledge and skills re-
quired for careers in the lodging industry. The student is expected to: 

(A) develop job-specific technical vocabulary; 

(B) explain procedures to meet guest needs, including 
guest registration, rate assignment, room assignment, and determina-
tion of payment methods; 

(C) differentiate the functions of meeting and event 
planning and how they correlate to the individual lodging property; 
and 

(D) understand the importance of check-out procedures 
to ensure guest satisfaction and verify settlement of account. 

§127.568. Hospitality Services (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisites: Principles of Hospitality and Tourism, Hotel Management, 
and Travel and Tourism Management. Students shall be awarded two 
credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Hospitality Services provides students with the aca-
demic and technical preparation to pursue high-demand and high-skill 
careers in hospitality related industries. The knowledge and skills are 
acquired within a sequential, standards-based program that integrates 
hands-on and project-based instruction. Standards included in the 
Hospitality Services course are designed to prepare students for 
nationally recognized industry certifications, postsecondary education, 
and entry-level careers. In addition, Hospitality Services is designed 
so that performance standards meet employer expectations, enhancing 
the employability of students. Instruction may be delivered through 
laboratory training or through internships, mentoring, or job shadow-
ing. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply advanced reading, writing, and mathematical 
skills necessary in the hospitality industry; and 

(B) understand and develop marketing techniques. 

(2) The student uses communication skills in the creation, 
expression, and interpretation of information and ideas. The student is 
expected to: 

(A) interpret communication such as verbal and non-
verbal; 

(B) recognize and respond to guest needs; 

(C) develop listening skills to accurately process mes-
sages for guests; 

(D) exhibit public relations skills; and 

(E) recognize alternate communication services to as-
sist customers with specialized needs. 

(3) The student researches career opportunities and quali-
fications to broaden awareness of careers available in the hospitality 
industry. The student is expected to: 

(A) outline a plan for an effective job search, including 
developing a resume; 

(B) demonstrate flexibility to learn new knowledge and 
skills; 

(C) prioritize work responsibilities and life responsibil-
ities; 

(D) develop an electronic career portfolio; 

(E) compare and contrast personal strengths and weak-
nesses that may determine individual potential for growth within the 
hospitality industry; 

(F) explain what is needed to achieve job advancement; 

(G) understand the role of professional organizations or 
industry associations; 

(H) research the procedures for licensure, certification, 
or credentials for a chosen occupation; 

(I) analyze future employment outlooks; 

(J) demonstrate appropriate business and personal eti-
quette; 

(K) develop a written organizational policy to ensure 
successful hospitality operations such as guest satisfaction and em-
ployee success; and 

(L) research the major duties and qualifications for hos-
pitality managerial positions. 

(4) The student reviews ethical and legal responsibilities or 
related conduct toward guests and employees within the establishment 
to maintain high industry standards. The student is expected to: 

(A) examine laws regarding hiring, harassment, and 
safety issues; 
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(B) compare and contrast legal responsibilities and em-
ployer policies; and 

(C) discuss ethical dilemmas. 

(5) The student uses information technology tools specific 
to hospitality service careers to access, manage, integrate, or create 
information. The student is expected to: 

(A) examine types of technology used to manage hos-
pitality service operations; 

(B) research website information on hospitality service 
operations; and 

(C) evaluate current and emerging technologies pro-
vided by the hospitality industry. 

(6) The student applies leadership, teamwork, and critical-
thinking skills in collaboration with others to accomplish organiza-
tional goals or objectives. The student is expected to: 

(A) demonstrate qualities that contribute to employee 
retention; 

(B) formulate staff training plans to create an effective 
working team; 

(C) evaluate methods of conflict-management skills to 
facilitate appropriate solutions; 

(D) resolve unexpected situations in customer service; 

(E) understand diverse employee cultures and customs; 
and 

(F) value cultural diversity of guests. 

(7) The student applies marketing strategies independently 
and in teams. The student is expected to: 

(A) select and assemble effective marketing strategies; 

(B) develop promotional packages; 

(C) devise strategies for maximizing profit; and 

(D) create a business plan. 

(8) The student reviews the importance of management 
systems such as health, safety, and environmental and their function in 
performance and regulatory compliance. The student is expected to: 

(A) determine local safety and sanitation requirements; 

(B) explain how guests and property are protected to 
minimize losses or liabilities; 

(C) outline safety and security issues and analyze solu-
tions for individuals or groups in multiple environments to minimize 
risks; 

(D) recognize potential, real, or perceived emergency 
situations such as a natural disaster or terrorist threat in order to respond 
appropriately; 

(E) evaluate equipment for elements such as safety, 
functionality, and durability; and 

(F) determine most appropriate sources of assistance 
such as self, coworkers, guests, the Federal Emergency Management 
Agency (FEMA), or first responders to use in varied emergency 
situations. 

(9) The student understands roles within teams, work units, 
departments, organizations, inter-organizational systems, or the larger 
environment. The student is expected to: 

(A) implement a set of operating procedures that results 
in profitable operations; 

(B) create a detailed customer service plan or process 
to provide maximum customer service; 

(C) prepare a staffing guide to schedule various staff po-
sitions; 

(D) evaluate inventory management systems used in the 
hospitality industry to result in profitable operations; 

(E) describe current industry collaborations or trends 
that provide more inclusive products or services to customers; and 

(F) compare and contrast organizational structures of 
operations such as lodging, food and beverage, travel, and recreation. 

(10) The student uses technological knowledge and skills 
required in food and beverage service. The student is expected to: 

(A) evaluate prepared foods for quality and presenta-
tion to set quality standards in accordance with company standards; 

(B) practice basic nutrition skills by planning, prepar-
ing, and presenting quality foods; and 

(C) evaluate types of kitchen equipment to match 
equipment with correct cooking methodology. 

(11) The student uses technological knowledge and skills 
required in hotel services. The student is expected to: 

(A) describe the necessary information collected during 
the registration process; 

(B) explain how room rates are established; 

(C) explain how standard operating guidelines such as 
availability, room status, and guest satisfaction are used to assign rooms 
to arriving guests; 

(D) examine the account settlement procedures on dif-
ferent methods of payment; 

(E) explain how a hotel's computer system is used to 
create guest accounts; and 

(F) summarize correct check-out procedures to prevent 
oversights or errors. 

(12) The student uses technological knowledge and skills 
required in travel and tourism. The student is expected to: 

(A) develop technical vocabulary for lodging, food and 
beverage service, recreation, and travel; 

(B) compare and contrast diverse transportation op-
tions; 

(C) integrate various or diverse elements of the travel 
and tourism industry to create a personalized travel experience for a 
customer; and 

(D) compare and contrast products and services from 
related industries. 

§127.600. Practicum in Culinary Arts (Two Credits), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Culi-
nary Arts. Students shall be awarded two credits for successful com-
pletion of this course. A student may repeat this course once for credit 
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provided that the student is experiencing different aspects of the in-
dustry and demonstrating proficiency in additional and more advanced 
knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Practicum in Culinary Arts is a unique practicum that 
provides occupationally specific opportunities for students to partici-
pate in a learning experience that combines classroom instruction with 
actual business and industry career experiences. Practicum in Culi-
nary Arts integrates academic and career and technical education; pro-
vides more interdisciplinary instruction; and supports strong partner-
ships among schools, businesses, and community institutions with the 
goal of preparing students with a variety of skills in a fast-changing 
workplace. 

(4) Students are taught employability skills to prepare for 
college and career success, which include job-specific skills applicable 
to their training plan, job interview techniques, communication skills, 
financial and budget activities, human relations, and portfolio develop-
ment. 

(5) Instructions may be delivered through school-based 
laboratory training or through work-based delivery arrangement such 
as cooperative education, mentoring, and job shadowing. 

(6) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(7) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) model effective oral and written communication; 

(B) practice professional grooming and hygiene stan-
dards; 

(C) exercise punctuality and time-management skills; 

(D) demonstrate self-respect and respect for others; 

(E) demonstrate effective teamwork and leadership; 
and 

(F) employ initiative, adaptability, and problem-solving 
techniques in practical applications. 

(2) The student uses employability skills to gain an entry-
level job in a high-skill, high-wage, or high-demand field. The student 
is expected to: 

(A) identify employment opportunities; 

(B) demonstrate the application of essential workplace 
skills in the career acquisition process; 

(C) complete employment-related documents such as 
job applications, I-9 and W-4 forms, and job descriptions; and 

(D) demonstrate proper interview techniques in various 
situations. 

(3) The student develops skills for success in the work-
place. The student is expected to: 

(A) comprehend and model appropriate grooming and 
appearance for the workplace; 

(B) demonstrate dependability, punctuality, and initia-
tive; 

(C) develop positive interpersonal skills, including re-
spect for diversity; 

(D) demonstrate appropriate business and personal eti-
quette in the workplace; 

(E) exhibit productive work habits, ethical practices, 
and a positive attitude; 

(F) demonstrate knowledge of personal and occupa-
tional health and safety practices in the workplace; 

(G) demonstrate the ability to work with the other em-
ployees to support the organization and complete assigned tasks; 

(H) prioritize work to fulfill responsibilities and meet 
deadlines; 

(I) evaluate the relationship of good physical and men-
tal health to job success and personal achievement; 

(J) demonstrate effective verbal, non-verbal, written, 
and electronic communication skills; and 

(K) apply effective listening skills used in the work-
place. 

(4) The student demonstrates work ethics, employer expec-
tations, interaction with diverse populations, and communication skills 
in the workplace. The student is expected to: 

(A) relate how personal integrity affects human rela-
tions on the job; 

(B) demonstrate characteristics of successful working 
relationships such as teamwork, conflict resolution, self-control, and 
the ability to accept criticism; 

(C) implement employer expectations; 

(D) demonstrate respect for the rights of others; 

(E) demonstrate ethical standards; and 

(F) comply with organizational policies. 

(5) The student applies academics and job-readiness skills. 
The student is expected to: 

(A) apply mathematical skills to business transactions; 

(B) develop a personal budget based on career choice; 

(C) interpret data from documents such as tables, 
charts, and graphs to estimate and find solutions to problems; and 

(D) organize and compose workplace documents. 

(6) The student applies ethical behavior standards and legal 
responsibilities within the workplace. The student is expected to: 
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(A) compare workplace policies reflecting various busi-
ness establishments; 

(B) apply responsible and ethical behavior; 

(C) summarize provisions of the Fair Labor Standards 
Act; 

(D) describe the consequences of breach of confiden-
tiality; and 

(E) research and model laws related to culinary arts pro-
fessions. 

(7) The student applies the use of interpersonal skills to ac-
complish objectives. The student is expected to: 

(A) identify and practice effective interpersonal and 
team-building skills involving situations with coworkers, managers, 
and customers; and 

(B) apply leadership and career development skills 
through participation in activities such as career and technical student 
organizations. 

(8) The student uses concepts and skills related to safety in 
the workplace. The student is expected to: 

(A) identify and apply safe working practices; 

(B) solve problems related to unsafe work practices and 
attitudes; 

(C) explain Occupational Safety and Health Adminis-
tration regulations in the workplace; 

(D) analyze health and wellness practices that influence 
job performance; and 

(E) prepare for a state or national food sanitation certi-
fication or other appropriate certification. 

(9) The student evaluates personal attitudes and work 
habits that support career retention and advancement. The student is 
expected to: 

(A) analyze the future employment outlook in the oc-
cupational area; 

(B) describe entrepreneurial opportunities in the area of 
culinary arts; 

(C) evaluate nontraditional food service careers such as 
food photographer, food stylist, corporate research and development 
chef, food writer, and independent consultant; 

(D) identify all of the aspects of a specific career path, 
including salary, skills level, and advancement opportunities; 

(E) evaluate strategies for career retention and advance-
ment in response to the changing hospitality industry; 

(F) compare and contrast the rights and responsibilities 
of employers and employees; and 

(G) determine effective money management and finan-
cial planning techniques. 

(10) The student identifies skills and attributes necessary 
for professional advancement. The student is expected to: 

(A) evaluate employment options, including salaries 
and benefits; 

(B) determine factors that affect career choices such as 
personal interests, abilities, priorities, and family responsibilities; 

(C) determine continuing education opportunities that 
enhance career advancement and promote lifelong learning; and 

(D) demonstrate effective methods to secure, maintain, 
and terminate employment. 

(11) The student demonstrates proper culinary techniques 
and knowledge of the professional kitchen. The student is expected to: 

(A) use large and small equipment in a commercial 
kitchen; 

(B) develop food production and presentation tech-
niques; 

(C) demonstrate moist, dry, and combination cookery 
methods; 

(D) demonstrate food preparation skills used in com-
mercial food service preparations such as breakfast cookery, salads 
and dressings, soups and sandwiches, stocks and sauces, appetizers, 
seafood, poultry cookery, meat cookery, pastas and grains, and fruits 
and vegetables; 

(E) demonstrate baking techniques such as yeast breads 
and rolls, quick breads, and desserts; 

(F) demonstrate proper receiving and storage tech-
niques; 

(G) demonstrate proper cleaning of equipment and 
maintenance of the commercial kitchen; and 

(H) compare and contrast the pairing of cuisine and ser-
vice styles in food service operations. 

(12) The student determines how successful marketing im-
pacts a food service operation. The student is expected to: 

(A) explain marketing, product, service, presentation, 
and communication mixes; 

(B) generate a marketing plan for multiple food service 
operations; 

(C) evaluate the marketing plans based on various de-
mographics; 

(D) conduct market analysis and predict impact on cur-
rent economy; 

(E) identity marketing communication formats across 
multiple platforms; and 

(F) design the menu as a marketing tool. 

(13) The student documents technical knowledge and 
skills. The student is expected to: 

(A) complete a professional career portfolio to include 
items such as an updated resume, documentation of technical skill com-
petencies, licensures or certifications, recognitions, awards and schol-
arships, community service hours, participation in student and pro-
fessional organizations, abstract of key points of the practicum, and 
practicum supervisor evaluations; and 

(B) present the portfolio to interested stakeholders. 

§127.601. Extended Practicum in Culinary Arts (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 
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(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses 
in the Hospitality and Tourism Career Cluster. Prerequisite: Culinary 
Arts. Corequisite: Practicum in Culinary Arts. This course must be 
taken concurrently with Practicum in Culinary Arts and may not be 
taken as a stand-alone course. Students shall be awarded one credit for 
successful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Extended Practicum in Culinary Arts is a unique 
practicum that provides occupationally specific opportunities for 
students to participate in a learning experience that combines class-
room instruction with actual business and industry career experiences. 
Extended Practicum in Culinary Arts integrates academic and career 
and technical education; provides more interdisciplinary instruction; 
and supports strong partnerships among schools, businesses, and 
community institutions with the goal of preparing students with a 
variety of skills in a fast-changing workplace. 

(4) Students are taught employability skills to prepare for 
college and career success, which include job-specific skills applicable 
to their training plan, job interview techniques, communication skills, 
financial and budget activities, human relations, and portfolio develop-
ment. 

(5) Instruction may be delivered through school-based lab-
oratory training or through work-based delivery arrangements such as 
cooperative education, mentoring, and job shadowing. 

(6) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(7) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
culinary arts; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 

attitude, integrity, leadership, customer service, work ethic, and 
adaptability with increased fluency; 

(D) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) present information formally and informally in an 
effective manner; 

(C) apply active listening skills to obtain and clarify in-
formation; and 

(D) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) comply with Occupational Safety and Health Ad-
ministration regulations in the workplace; 

(B) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents; 

(C) analyze health and wellness practices that influence 
job performance; and 

(D) understand and follow workplace safety rules and 
regulations. 

(5) The student understands the professional, ethical, and 
legal responsibilities in culinary arts. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) show integrity by choosing the ethical course of ac-
tion when making decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student demonstrates proper culinary techniques 
and knowledge of the professional kitchen. The student is expected 
to: 

(A) demonstrate proper use of large and small equip-
ment in a commercial kitchen with increased proficiency; 

(B) demonstrate advanced food production and presen-
tation techniques; 

(C) demonstrate moist, dry, and combination cookery 
methods; 

(D) demonstrate advanced food preparation skills used 
in commercial food service preparations; 

(E) demonstrate advanced baking techniques; 
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(F) demonstrate proper receiving and storage tech-
niques; and 

(G) demonstrate proper cleaning of equipment and 
maintenance of the commercial kitchen. 

§127.602. Practicum in Hospitality Services (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisite: Hospitality Services. Students shall be awarded two credits 
for successful completion of this course. A student may repeat this 
course once for credit provided that the student is experiencing differ-
ent aspects of the industry and demonstrating proficiency in additional 
and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Practicum in Hospitality Services is a unique practicum 
experience to provide opportunities for students to participate in a 
learning experience that combines classroom instruction with actual 
business and industry career experiences. Practicum in Hospitality 
Services integrates academic and career and technical education; 
provides more interdisciplinary instruction; and supports strong part-
nerships among schools, businesses, and community institutions with 
the goal of preparing students with a variety of skills in a fast-chang-
ing workplace. Students are taught employability skills, including 
job-specific skills applicable to their training plan, job interview 
techniques, communication skills, financial and budget activities, 
human relations, and portfolio development. Practicum in Hospitality 
Services is relevant and rigorous, supports student attainment of 
academic and technical standards, and effectively prepares students 
for college and career success. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) research and produce a variety of relevant employ-
ment opportunities; 

(B) differentiate the essential workplace skills in the ca-
reer acquisition process; 

(C) practice and complete employment-related docu-
ments such as job applications (written and electronic formats) and I-9 
and W-4 forms; 

(D) model proper interview techniques in various situ-
ations; 

(E) formulate verbal, nonverbal, and written communi-
cation skills; 

(F) develop and properly use appropriate electronic 
communication tools; and 

(G) display effective listening skills used in the work-
place. 

(2) The student develops skills for success in the work-
place. The student is expected to: 

(A) formulate and model appropriate grooming and ap-
pearance for the workplace; 

(B) model dependability, punctuality, and initiative; 

(C) display positive interpersonal skills such as respect 
for diversity; 

(D) differentiate types of diversity from both the em-
ployer and customer perspective; 

(E) exhibit appropriate business and personal etiquette 
in the workplace; 

(F) exhibit productive work habits, ethical practices, 
and a positive attitude; 

(G) integrate knowledge of personal and occupational 
safety practices in the workplace; 

(H) collaborate with others to support the organization 
and complete assigned tasks as a team; 

(I) organize work to fulfill responsibilities and meet 
deadlines; and 

(J) compare and contrast the relationship of good phys-
ical and mental health strategies for job success and work-life balance. 

(3) The student compares and contrasts the importance of 
work ethics, employer expectations, interaction with diverse popula-
tions, and communication skills in the workplace. The student is ex-
pected to: 

(A) defend personal integrity as it affects human rela-
tions on the job; 

(B) study and develop characteristics of successful 
working relationships such as teamwork, conflict resolution, self-con-
trol, and ability to accept criticism; 

(C) analyze and defend employer expectations; 

(D) demonstrate respect for the rights of others; 

(E) compare and contrast the hospitality code of ethics 
and ethical standards; and 

(F) support organizational policies and procedures. 

(4) The student applies academics with career-readiness 
skills. The student is expected to: 

(A) apply mathematical skills to business transactions; 

(B) interpret data from documents such as tables, 
charts, and graphs to estimate and find solutions to problems; and 

PROPOSED RULES February 28, 2025 50 TexReg 1421 



(C) organize and compose workplace business docu-
ments. 

(5) The student applies ethical behavior standards, safety 
procedures, and legal responsibilities within the workplace. The stu-
dent is expected to: 

(A) compare and contrast published workplace poli-
cies; 

(B) apply responsible and ethical behavior; 

(C) evaluate provisions of state and federal labor laws; 
and 

(D) evaluate the employer's and employee's fiduciary 
responsibilities to customers such as breach of confidentiality, safety, 
and privacy. 

(6) The student models strategies and technique to develop 
interpersonal skills. The student is expected to: 

(A) model effective interpersonal and team-building 
skills involving situations with diverse individuals; and 

(B) model leadership through participation in activities 
such as career and technical student organizations. 

(7) The student evaluates advancement opportunities and 
career paths in the industry. The student is expected to: 

(A) analyze future employment in occupational areas; 

(B) develop an entrepreneurial opportunity in the hos-
pitality services area; 

(C) compare and contrast salaries, industry demands, 
and challenges for various jobs in hospitality services; and 

(D) evaluate the changing global workplace and future 
trends using governmental and other resources. 

(8) The student identifies skills and attributes necessary for 
professional advancement. The student is expected to: 

(A) evaluate continuing education opportunities that 
enhance career advancement and promote lifelong learning; and 

(B) formulate effective strategies to secure, maintain, 
and terminate employment. 

(9) The student understands roles within teams, work units, 
departments, organizations, and the larger environment of the hospital-
ity services industry. The student is expected to: 

(A) explain the different types and functions of all de-
partments such as food and beverage to understand their impact on cus-
tomer service; 

(B) illustrate proficiency with duties in each of the de-
partments of a hotel or tourism venue; 

(C) compare and contrast lodging properties; 

(D) analyze the differences between chain and fran-
chise lodging operations; and 

(E) explore the job duties in travel and tourism, recre-
ation, and amusement and attraction venues. 

(10) The student understands the knowledge and skills re-
quired for careers in the lodging industry. The student is expected to: 

(A) examine, understand, and articulate job-specific 
technical vocabulary; 

(B) explain technical procedures needed to meet guest 
needs such as registration, rate assignment, room assignment, and de-
termination of payment methods; 

(C) research and create a meeting/event company; 

(D) evaluate current and emerging technologies to im-
prove guest services; and 

(E) determine the correct procedures for the traditional 
hotel guest cycle. 

(11) The student documents in manual and electronic for-
mat acquired technical knowledge and skills from coherent plan of 
study. The student is expected to: 

(A) produce a professional portfolio to include informa-
tion such as: 

(i) a current resume; 

(ii) official documentation of attainment of technical 
skill competencies; 

(iii) recognitions, awards, and scholarships; 

(iv) community service activities; 

(v) student organization participation; 

(vi) practicum supervisor evaluations; 

(vii) letters of recommendation; 

(viii) cover letters; 

(ix) documentation of preparation for state or na-
tional industry certification such as food sanitation certification; and 

(x) any other supporting documents; 

(B) present the portfolio to interested stakeholders; 

(C) evaluate employment options, including salaries 
and benefits; 

(D) determine effective money management and finan-
cial planning techniques to manage: 

(i) insurance and benefits; 

(ii) taxes; 

(iii) retirement; 

(iv) relocation costs; 

(v) a budget; 

(vi) housing costs; and 

(vii) transportation costs; and 

(E) develop a personal budget based on career choice 
using effective money management and financial planning techniques. 

§127.603. Extended Practicum in Hospitality Services (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participating 
in a coherent sequence of career and technical education courses in the 
Hospitality and Tourism Career Cluster. Recommended prerequisite: 
Hospitality Services. Corequisite: Practicum in Hospitality Services. 
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This course must be taken concurrently with Practicum in Hospitality 
Services and may not be taken as a stand-alone course. Students shall 
be awarded one credit for successful completion of this course. A stu-
dent may repeat this course once for credit provided that the student is 
experiencing different aspects of the industry and demonstrating profi-
ciency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Hospitality and Tourism Career Cluster focuses on 
the management, marketing, and operations of restaurants and other 
food/beverage services, lodging, attractions, recreation events, and 
travel-related services. 

(3) Extended Practicum in Hospitality Services is a unique 
practicum experience that provides opportunities for students to partic-
ipate in a learning experience that combines classroom instruction with 
actual business and industry career experiences. Extended Practicum 
in Hospitality Services integrates academic and career and technical 
education; provides more interdisciplinary instruction; and supports 
strong partnerships among schools, businesses, and community insti-
tutions with the goal of preparing students with a variety of skills in a 
fast-changing workplace. 

(4) Students are taught employability skills, including 
job-specific skills applicable to their training plan, job interview 
techniques, communication skills, financial and budget activities, 
human relations, and portfolio development. Extended Practicum in 
Hospitality Services is relevant and rigorous, supports student attain-
ment of academic and technical standards, and effectively prepares 
students for college and career success. 

(5) Instruction may be delivered through school-based lab-
oratory training or through work-based delivery arrangement such as 
cooperative education, mentoring, and job shadowing. 

(6) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(7) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
hospitality services; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as leadership, appreciation 
for diversity, conflict management, customer service, work ethic, and 
adaptability with increased fluency; 

(D) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(E) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) present information formally and informally in an 
effective manner; 

(C) analyze, interpret, and effectively communicate in-
formation; 

(D) apply active listening skills to obtain and clarify in-
formation; and 

(E) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) demonstrate an understanding of and consistently 
follow workplace safety rules and regulations; and 

(B) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents. 

(5) The student understands the professional, ethical, and 
legal responsibilities in hospitality services. The student is expected 
to: 

(A) practice ethical conduct when interacting with oth-
ers such as maintaining client confidentiality and maintaining privacy 
of sensitive content; 

(B) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(C) show integrity by choosing the ethical course of ac-
tion when making decisions; 

(D) demonstrate proper etiquette and knowledge of ac-
ceptable-use policies when using networks, especially resources on the 
Internet and intranet; and 

(E) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a supervised hospitality ex-
perience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised hospitality experience; 

(B) practice technical procedures such as registration, 
rate assignment, room assignment, and determination of payment 
methods needed to meet guest needs; 

(C) examine, understand, and articulate job-specific 
technical vocabulary; 

(D) demonstrate proficiency in the duties for an appro-
priate department of a hotel or tourism venue; and 
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(E) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025 

TRD-202500576 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER L. HUMAN SERVICES 
19 TAC §§127.611 - 127.622, 127.665, 127.666 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.611. Principles of Human Services (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career technical education instruction provides content 
aligned with challenging academic standards and relevant technical 
knowledge and skills for students to further their education and suc-
ceed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) Principles of Human Services is a laboratory course that 
will enable students to investigate careers in the Human Services Ca-
reer Cluster, including counseling and mental health, early childhood 
development, family and community, personal care, and consumer ser-
vices. Each student is expected to complete the knowledge and skills 
essential for success in high-skill, high-wage, or high-demand human 
services careers. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 

in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply interpersonal communication skills in busi-
ness and industry settings; 

(B) explain and recognize the value of collaboration 
within the workplace; 

(C) examine the importance of time management to 
succeed in the workforce; 

(D) identify work ethics/professionalism in a job set-
ting; and 

(E) develop problem-solving and critical-thinking 
skills. 

(2) The student demonstrates personal characteristics for 
success in high-skill, high-wage, or high-demand careers. The student 
is expected to: 

(A) explain and practice responsible decision making 
consistent with personal needs, wants, values, and priorities; 

(B) develop measurable short- and long-term goals for 
personal and professional life; 

(C) demonstrate personal-management skills needed 
for productivity; 

(D) practice ethical and appropriate methods of conflict 
resolution; 

(E) investigate the significance of grooming, appear-
ance, and appropriate apparel selection in personal and professional 
settings; 

(F) analyze the relationship of wellness to personal and 
professional productivity; 

(G) determine personal and professional implications 
of substance abuse; 

(H) demonstrate apparel maintenance and repair skills 
that enhance appearance in personal and professional settings; 

(I) practice leadership skills such as participation in ca-
reer and technical student organizations; and 

(J) demonstrate effective communication skills. 

(3) The student demonstrates the skills necessary to en-
hance personal and career effectiveness in consumer services. The stu-
dent is expected to: 

(A) apply the decision-making process in planning the 
allocation and use of finances; 

(B) use technology to manage resources; 

(C) examine sustainable consumer buying techniques 
that promote effective use of resources; 

(D) describe rewards, demands, and future trends in 
consumer service careers; and 
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(E) identify employment and entrepreneurial opportu-
nities and preparation requirements in the areas of personal interest. 

(4) The student demonstrates the skills necessary to en-
hance personal and career effectiveness in counseling and mental 
health services. The student is expected to: 

(A) identify types of crises; 

(B) determine appropriate responses, management 
strategies, and available technology to meet individual and family 
needs; 

(C) determine effects of crisis on individuals and fami-
lies; 

(D) predict crises typical of various stages of the life 
cycle; 

(E) identify the contributing factors of stress and how 
those factors impact individuals and relationships; 

(F) investigate causes, prevention, and treatment of do-
mestic violence; 

(G) describe rewards, demands, and future trends in 
counseling and mental health services; and 

(H) identify employment and entrepreneurial opportu-
nities and preparation requirements in the areas of personal interest. 

(5) The student demonstrates the skills necessary to en-
hance personal and career effectiveness in early childhood develop-
ment and services. The student is expected to: 

(A) identify the basic needs of children; 

(B) analyze the responsibilities of caregivers for pro-
moting the safety and development of children; 

(C) determine developmentally appropriate guidance 
techniques for children; 

(D) investigate causes, preventions, and treatment of 
child abuse; 

(E) describe rewards, demands, and future trends in 
early childhood development and services; and 

(F) identify employment and entrepreneurial opportu-
nities and preparation requirements in the areas of personal interest. 

(6) The student demonstrates the skills necessary to en-
hance personal and career effectiveness in family and community ser-
vices. The student is expected to: 

(A) identify the basic functions of the family, including 
roles and responsibilities; 

(B) investigate societal, cultural, demographic, and 
economic factors affecting the responsibilities of family members; 

(C) analyze the multiple roles and responsibilities as-
sumed by individuals within the family; 

(D) investigate community service opportunities; 

(E) analyze dietary practices across the life span; 

(F) explain the impact of nutrition on development, 
wellness, and productivity over the life span; 

(G) prepare nutritious snacks or meals that contribute to 
wellness and productivity through the life span; 

(H) describe rewards, demands, and future trends in 
family and community services; and 

(I) identify employment and entrepreneurial opportuni-
ties and preparation requirements in the areas of personal interest. 

(7) The student demonstrates the skills necessary to en-
hance personal and career effectiveness in fashion design. The student 
is expected to: 

(A) describe factors influencing apparel selection; 

(B) analyze apparel selection practices that accommo-
date personal needs, including age, lifestyle, special needs, and career; 

(C) interpret and use information on apparel care labels; 

(D) demonstrate safety practices when using and caring 
for apparel construction tools and equipment; 

(E) demonstrate simple clothing repair and alteration 
techniques; 

(F) describe rewards, demands, and future trends in 
fashion design; and 

(G) identify employment and entrepreneurial opportu-
nities and preparation requirements in the areas of personal interest. 

(8) The student demonstrates the skills necessary to en-
hance personal and career effectiveness in interior design. The student 
is expected to: 

(A) describe priorities and needs that influence interior 
design decisions; 

(B) identify the elements and principles of design used 
in interiors; 

(C) describe safe use and care of interior furnishings 
and equipment; 

(D) identify maintenance and safety practices that af-
fect interiors; 

(E) discuss cultural, demographic, societal, and eco-
nomic factors that influence interior design trends; 

(F) describe rewards, demands, and future trends in in-
terior design; and 

(G) identify employment and entrepreneurial opportu-
nities and preparation requirements in the areas of personal interest. 

(9) The student demonstrates the skills necessary to en-
hance personal and career effectiveness in personal care services. The 
student is expected to: 

(A) explore new and emerging technologies that may 
affect personal care services; 

(B) investigate the specific state requirements for licen-
sure in personal care services; 

(C) create records, including electronic records, of 
client services to retrieve personal care client information; 

(D) examine different types of media to achieve maxi-
mum impact on targeted client populations; 

(E) describe rewards, demands, and future trends in per-
sonal care services; and 

(F) identify employment and entrepreneurial opportu-
nities and preparation requirements in the areas of personal interest. 

§127.612. Principles of Cosmetology Design and Color Theory (One 
Credit), Adopted 2015. 

PROPOSED RULES February 28, 2025 50 TexReg 1425 



(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9 and 10. Recommended pre-
requisite: Principles of Human Services. Students may begin to earn 
Texas Department of Licensing and Regulation (TDLR) hours toward 
a Cosmetology Operator License. Students shall be awarded one credit 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) In Principles of Cosmetology Design and Color The-
ory, students coordinate integration of academic, career, and technical 
knowledge and skills in this laboratory instructional sequence course 
designed to provide job-specific training for employment in cosmetol-
ogy careers. Students will attain academic skills and knowledge as 
well as technical knowledge and skills related to cosmetology design 
and color theory. Students will develop knowledge and skills regard-
ing various cosmetology design elements such as form, lines, texture, 
structure and illusion or depth as they relate to the art of cosmetology. 
Instruction includes sterilization and sanitation procedures, hair care, 
nail care, and skin care and meets the TDLR requirements for licensure 
upon passing the state examination. Analysis of career opportunities, 
license requirements, knowledge and skills expectations, and develop-
ment of workplace skills are included. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate professionalism in how to dress appro-
priately, speak politely, and conduct oneself in a manner appropriate for 
the profession and work site; 

(B) employ the ability to be trustworthy by complying 
with an ethical course of action; 

(C) comply with all applicable rules, laws, and regula-
tions; 

(D) use conflict-management skills to avoid potential or 
perceived conflict; 

(E) investigate employment opportunities, including 
entrepreneurship; 

(F) evaluate data or outcome of a broad range of per-
sonal care services; 

(G) demonstrate effective oral and written communica-
tion skills with diverse individuals, including coworkers, management, 
and customers; 

(H) develop skill in handling multiple tasks simultane-
ously such as prioritizing tasks, managing workflow under pressure, 
and completing work-related activities in a timely manner; 

(I) exercise personal ownership over the quantity and 
quality of individual performance and team assignments; and 

(J) employ leadership skills within a classroom or com-
munity setting to maintain positive relationships. 

(2) The student applies academic skills to the field of cos-
metology design and color theory. The student is expected to: 

(A) recognize elements of hair design such as line, 
form, space, texture, and color; 

(B) investigate and identify lines that create width and 
length; 

(C) explain the position of diagonal and curved lines to 
emphasize or minimize facial features; 

(D) identify different facial shapes and their importance 
to hair design; 

(E) explore the significance and function of parallel 
lines in hair design; 

(F) judge the relevance of contrasting and transitional 
lines in hair design; 

(G) explain the importance of knowledge of color the-
ory as it applies to the cosmetology field; 

(H) document the scope of client services affected by 
basic color theory such as artificial hair color services, facial makeup 
application, eyebrow color, and eyelash tint services; 

(I) explain the theories of color illusion such as light 
and dark colors and tones that may create an illusion of more or less 
volume in the hair design; 

(J) justify the selection of color process as it pertains to 
skin tone and eye color; 

(K) create a logical structure for color; and 

(L) make use of primary, secondary, and tertiary colors 
as they relate to the field of cosmetology. 

(3) The student demonstrates knowledge of the rules and 
regulations established by the TDLR. The student is expected to: 

(A) apply health and safety policies and procedures; 

(B) recognize risks and potentially hazardous situations 
in compliance with the TDLR; 

(C) navigate the TDLR website for exam eligibility, 
exam results, and student hours; and 

(D) identify licensure and renewal requirements of the 
licensee or licensed cosmetology establishment or school. 

(4) The student demonstrates proficiency in the use of 
tools, equipment, technologies, and materials used in color theory and 
elements of design in cosmetology. The student is expected to: 
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(A) create a digital portfolio of design elements that are 
relevant to the cosmetology field; 

(B) use ergonomically designed equipment to promote 
professional efficiency; 

(C) use available technology sources effective in a pro-
fessional salon setting; and 

(D) apply universal precautions in disposal of haz-
ardous materials. 

(5) The student applies the academic knowledge and prac-
tical skills to simulated and actual work situations. The student is ex-
pected to: 

(A) apply client consultation skills to guide individuals 
in recognizing concerns and making informed decisions; 

(B) document client satisfaction with procedures and 
products to facilitate ease of consultation in future appointments; 

(C) locate and compare vendors to maximize benefits 
for personal care clients, businesses, or organizations; 

(D) demonstrate understanding and proficiency work-
ing with complementary colors; 

(E) execute application procedure of artificial hair color 
such as virgin tint to darken, bleach retouch, virgin tint to lighten, and 
dimensional color services such as cap highlighting, foil highlighting, 
and low-lighting; 

(F) explore the use of different types of hair colors such 
as demi-permanent color, permanent color, semi-permanent color, tem-
porary color, toners, and fillers; 

(G) make use of products designed to increase the vi-
brancy of a color formula or to neutralize unwanted tones such as con-
centrates, intensifiers, pigments, or drabbers; and 

(H) use natural products to color the hair such as henna 
or vegetable dyes. 

(6) The student analyzes career paths within the cosmetol-
ogy industry. The student is expected to: 

(A) explore marketing techniques when selecting and 
using multimedia to attract and retain clientele; 

(B) formulate a salon service menu based upon current 
industry trends; 

(C) consolidate various methods of obtaining feedback 
from clients to understand their expectations and promote high-quality 
standards; 

(D) create an employment portfolio containing content 
such as certifications, samples of work, achievements, and supervisor 
or instructor evaluations; and 

(E) analyze the role of professional organizations in 
cosmetology professions. 

§127.613. Dollars and Sense (One-Half Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisite: Principles of Human Services. Students shall be awarded 
one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) Dollars and Sense focuses on consumer practices 
and responsibilities, money-management processes, decision-making 
skills, impact of technology, and preparation for human services 
careers. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply interpersonal communication skills in busi-
ness and industry settings; 

(B) explain and recognize the value of collaboration 
within the workplace; 

(C) examine the importance of time management to 
succeed in the workforce; 

(D) identify work ethics and professionalism in a job 
setting; and 

(E) develop problem-solving and critical-thinking 
skills. 

(2) The student demonstrates management of individual 
and family resources such as finances, food, clothing, shelter, health 
care, recreation, transportation, time, and human capital. The student 
is expected to: 

(A) analyze the economic rights and responsibilities of 
individuals as consumers; 

(B) apply management, planning skills, and processes 
to organize tasks and responsibilities; 

(C) develop and apply multiple strategies for individu-
als and families to make choices to satisfy needs and wants; 

(D) analyze the consequences of an economic decision 
made by an individual consumer such as the decisions to provide safe 
and nutritious food, clothing, housing, health care, recreation, and 
transportation; and 

(E) analyze the impact of media and technological ad-
vances on family and consumer decisions. 

(3) The student demonstrates management of financial re-
sources to meet the goals of individuals and families across the life 
span. The student is expected to: 
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(A) evaluate the need for personal and family financial 
planning, including maintaining a budget, expense records, and eco-
nomic self-sufficiency; 

(B) compare types of loans available to consumers and 
distinguish criteria for becoming a low-risk borrower; 

(C) connect mathematics to the understanding of inter-
est, including avoiding and eliminating credit card debt; 

(D) collect evidence and data related to implementing a 
savings program, the time value of money, and retirement planning; 

(E) explore how to be a prudent investor in the stock 
market and other investment options; 

(F) investigate the benefits of charitable giving; 

(G) compare types of banks, credit unions, and virtual 
banks available to consumers and the benefits of maintaining financial 
accounts; 

(H) demonstrate the ability to maintain financial 
records; 

(I) investigate bankruptcy laws, including ways to 
avoid bankruptcy; 

(J) apply management principles to decisions about in-
surance for individuals and families; 

(K) evaluate personal and legal documents related to 
managing individual and family finances such as birth certificates, 
medical records, social security cards, financial records, and property 
records; and 

(L) demonstrate the ability to use calculators, spread-
sheets, computers, and software in data analysis relating to finance. 

(4) The student demonstrates effective consumer skills re-
lated to housing needs. The student is expected to: 

(A) explain consumer rights and responsibilities asso-
ciated with renting or buying a home; 

(B) analyze legal and financial aspects of purchasing 
and leasing housing; and 

(C) propose money-management skills necessary to 
make the transition from renting to home ownership. 

(5) The student analyzes the relationship of the environ-
ment to family and consumer resources. The student is expected to: 

(A) analyze individual and family responsibilities in re-
lation to environmental trends and issues; 

(B) summarize environmental trends and issues affect-
ing families and future generations; 

(C) demonstrate behaviors that conserve, reuse, and re-
cycle resources to maintain the environment; and 

(D) explain governmental regulations for conserving 
natural resources. 

(6) The student analyzes relationships between the eco-
nomic system and consumer actions. The student is expected to: 

(A) analyze economic effects of laws and regulations 
that pertain to consumers and providers of services; and 

(B) identify types of taxes at the local, state, and na-
tional levels and the economic importance of each. 

(7) The student identifies skills and attributes necessary for 
sustaining a chosen lifestyle. The student is expected to: 

(A) evaluate and compare employment options, includ-
ing salaries and benefits; 

(B) compare rewards and demands for various levels of 
employment in a variety of careers; 

(C) determine how interests, abilities, personal priori-
ties, and family responsibilities affect career choices; 

(D) determine continuing education opportunities that 
enhance career advancement and promote lifelong learning; and 

(E) use presentation skills to communicate and apply 
knowledge of careers in consumer services. 

(8) The student integrates knowledge, skills, and practices 
required for careers in consumer services. The student is expected to: 

(A) explain the roles and functions of individuals en-
gaged in consumer services careers; 

(B) analyze opportunities for employment and entre-
preneurial endeavors; 

(C) summarize education and training requirements for 
consumer services careers; and 

(D) investigate professional organizations for con-
sumer services. 

§127.614. Lifetime Nutrition and Wellness (One-Half Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Recommended prereq-
uisite: Principles of Human Services, Principles of Hospitality and 
Tourism, or Principles of Health Science. Students shall be awarded 
one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) Lifetime Nutrition and Wellness is a laboratory course 
that allows students to use principles of lifetime wellness and nutrition 
to help them make informed choices that promote wellness as well as 
pursue careers related to hospitality and tourism, education and train-
ing, human services, and health sciences. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 
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(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply interpersonal communication skills in busi-
ness and industry settings; 

(B) explain and recognize the value of collaboration 
within the workplace; 

(C) examine the importance of time management to 
succeed in the workforce; 

(D) identify work ethics and professionalism in a job 
setting; and 

(E) develop problem-solving and critical-thinking 
skills. 

(2) The student understands the role of nutrients in the 
body. The student is expected to: 

(A) classify nutrients and their functions and food 
sources and compare the nutritive value of various foods; 

(B) assess the effects of nutritional intake on health, ap-
pearance, effective job performance, and personal life; 

(C) analyze and apply various dietary guidelines 
throughout the life cycle, including pregnancy, infancy, childhood, 
and late adulthood; and 

(D) compare personal food intake to recommended di-
etary guidelines. 

(3) The student understands the principles of digestion and 
metabolism. The student is expected to: 

(A) describe the processes of digestion and metabolism; 

(B) calculate and explain basal and activity metabo-
lisms and factors that affect each; 

(C) apply knowledge of digestion and metabolism 
when making decisions related to food intake and physical fitness; 

(D) locate community resources that promote physical 
activity and fitness; and 

(E) explain the relationship of activity levels and caloric 
intake to health and wellness, including weight management. 

(4) The student demonstrates knowledge of nutritionally 
balanced diets. The student is expected to: 

(A) research the long-term effects of food choices; 

(B) outline strategies for prevention, treatment, and 
management of diet-related diseases such as diabetes, hypertension, 
childhood obesity, anorexia, and bulimia; 

(C) determine the effects of food allergies and intoler-
ances on individual and family health; 

(D) plan diets based on life cycle, activity level, nutri-
tional needs, portion control, and food budget; 

(E) develop examples of therapeutic diets; 

(F) analyze advertising claims and fad diets with the 
recommendations of the Recommended Dietary Allowances; 

(G) analyze current lifestyle habits that may increase 
health risks; 

(H) identify community programs that provide nutrition 
and wellness services; 

(I) examine the nutritional value of fast foods and con-
venience foods; 

(J) read and interpret food labels; 

(K) examine and explain nutritional serving sizes; 

(L) compare organic and green food choices; and 

(M) determine sustainable food choices and their im-
pact on society. 

(5) The student understands safety and sanitation. The stu-
dent is expected to: 

(A) demonstrate safe and sanitary practices in the use, 
care, and storage of food and equipment; 

(B) explain types and prevention of food-borne ill-
nesses; and 

(C) practice appropriate dress and personal hygiene in 
food preparation. 

(6) The student demonstrates knowledge of food-manage-
ment principles. The student is expected to: 

(A) read and comprehend standard recipes; 

(B) correctly use standard measuring techniques and 
equipment; 

(C) demonstrate correct food-preparation techniques, 
including nutrient retention; 

(D) use food-buying strategies such as calculating food 
costs, planning food budgets, and creating grocery lists; 

(E) demonstrate food-preparation techniques to reduce 
overall fat and calories; 

(F) practice etiquette, food presentation, and table ser-
vice appropriate for specific situations; and 

(G) apply food-storage principles. 

(7) The student demonstrates effective work habits. The 
student is expected to: 

(A) participate as an effective team member by demon-
strating cooperation and responsibility; 

(B) apply effective practices for managing time and en-
ergy to complete tasks on time; 

(C) practice problem solving using leadership and 
teamwork skills; and 

(D) use presentation skills to communicate and apply 
knowledge about careers in consumer services. 

(8) The student investigates careers in nutrition. The stu-
dent is expected to: 

(A) compare and contrast education or training needed 
for careers in nutrition; 

(B) establish personal short- and long-term career 
goals; 

(C) analyze entrepreneurial opportunities in nutrition; 
and 

PROPOSED RULES February 28, 2025 50 TexReg 1429 



(D) apply a problem-solving approach to a business 
challenge or opportunity to improve sustainability efforts while main-
taining or increasing profits and/or organizational health. 

§127.615. Interpersonal Studies (One-Half Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Recommended prereq-
uisite: Principles of Human Services, Principles of Hospitality and 
Tourism, Principles of Health Science, or Principles of Education and 
Training. Students shall be awarded one-half credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) Interpersonal Studies examines how the relationships 
between individuals and among family members significantly affect the 
quality of life. Students use knowledge and skills in family studies and 
human development to enhance personal development, foster quality 
relationships, promote wellness of family members, manage multiple 
adult roles, and pursue careers related to counseling and mental health 
services. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply interpersonal communication skills in busi-
ness and industry settings; 

(B) explain and recognize the value of collaboration 
within the workplace; 

(C) examine the importance of time management to 
succeed in the workforce; 

(D) identify work ethics and professionalism in a job 
setting; and 

(E) use problem-solving and critical-thinking skills. 

(2) The student evaluates factors related to personal devel-
opment. The student is expected to: 

(A) investigate factors that affect personal identity, per-
sonality, and self-esteem; 

(B) analyze how the family influences the development 
of personal identity and self-esteem of all family members, including 
those with special needs; and 

(C) propose strategies that promote physical, emo-
tional, intellectual, and social development. 

(3) The student determines short- and long-term implica-
tions of personal decisions. The student is expected to: 

(A) summarize the decision-making process; 

(B) discuss consequences and responsibilities of deci-
sions; and 

(C) evaluate the effect of decisions on health, well-be-
ing, family, interpersonal relationships, employment, and society as a 
whole. 

(4) The student analyzes considerations related to the tran-
sition to independent adulthood. The student is expected to: 

(A) analyze adjustments related to achieving indepen-
dence; and 

(B) explore responsibilities of living as an independent 
adult. 

(5) The student analyzes the family's role in relationship 
development. The student is expected to: 

(A) examine the development of relationships; 

(B) investigate the family's role in fostering the abilities 
of its members to develop healthy relationships; and 

(C) analyze effects of cultural patterns on family rela-
tionships. 

(6) The student analyzes relationship development outside 
the family. The student is expected to: 

(A) explore ways to promote positive friendships; 

(B) assess the influence of peers on the individual; 

(C) determine appropriate responses to authority fig-
ures; and 

(D) propose ways to promote an appreciation of diver-
sity. 

(7) The student determines factors related to marital suc-
cess. The student is expected to: 

(A) discuss reasons for dating and the impact of social 
media on dating; 

(B) analyze components of a successful marriage; and 

(C) examine communication skills and behaviors that 
strengthen marriage. 

(8) The student determines methods that promote an effec-
tive family unit. The student is expected to: 

(A) describe diverse family structures; 

(B) identify the function of individuals within the fam-
ily; 

(C) compare functions of families in various cultures; 

(D) predict the effects of societal, demographic, and 
economic trends on individuals and the family; 

(E) determine procedures for meeting individual and 
family needs through resource management; 
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(F) explain how technology such as social media influ-
ences family functions and relationships; and 

(G) determine the impact of effective family function-
ing on community and society. 

(9) The student determines how changes occurring 
throughout the family life cycle impact individuals and families. The 
student is expected to: 

(A) describe the stages of the family life cycle; 

(B) examine roles and responsibilities of individuals 
and family members throughout the family life cycle; 

(C) analyze financial considerations related to the fam-
ily life cycle; 

(D) predict the impact of technological advances on 
families throughout the family life cycle; and 

(E) formulate a plan for effective management of tech-
nology on families throughout the family life cycle. 

(10) The student analyzes types of needs and crises expe-
rienced by individuals and families. The student is expected to: 

(A) categorize types of crises and their effect on indi-
viduals and families; 

(B) determine strategies for prevention and manage-
ment of individual and family problems and crises; 

(C) identify resources and support systems that provide 
assistance to families in crisis; 

(D) assess management strategies and technology 
available to meet special needs of family members; and 

(E) summarize laws and public policies related to the 
family. 

(11) The student determines stress-management tech-
niques effective for individuals and families. The student is expected 
to: 

(A) describe the impact of stress on individuals and re-
lationships; 

(B) identify factors contributing to stress; 

(C) practice creative techniques for managing stress; 
and 

(D) implement positive strategies for dealing with 
change. 

(12) The student determines opportunities and preparation 
requirements for his or her chosen careers. The student is expected to: 

(A) determine employment and entrepreneurial oppor-
tunities and preparation requirements for careers in his or her chosen 
field; 

(B) determine how interests, abilities, and personal pri-
orities affect career choice; and 

(C) propose short- and long-term career goals. 

(13) The student develops professional skills and behavior. 
The student is expected to: 

(A) practice effective verbal, nonverbal, written, and 
electronic communication skills; 

(B) analyze the influence of cultural background on pat-
terns of communication; 

(C) practice positive interpersonal skills, including con-
flict resolution, negotiation, teamwork, and leadership; 

(D) determine ethical practices in the workplace; and 

(E) use leadership and team member skills in problem-
solving situations. 

(14) The student analyzes management practices to help an 
individual assume multiple family, community, and wage-earner roles. 
The student is expected to: 

(A) determine the impact of career choice on family 
life; 

(B) describe the effect of family life on workplace pro-
ductivity; 

(C) determine employment practices and trends that 
support families; and 

(D) explain how technology impacts career options and 
family roles. 

§127.616. Counseling and Mental Health (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisite: Principles of Human Services. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) In Counseling and Mental Health, students model the 
knowledge and skills necessary to pursue a counseling and mental 
health career through simulated environments. Students are expected 
to apply knowledge of ethical and legal responsibilities, limitations, 
and the implications of their actions. Professional integrity in counsel-
ing and mental health care is dependent on acceptance of ethical and 
legal responsibilities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards or em-
ployability skills as required by business and industry. The student is 
expected to: 
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(A) apply interpersonal communication skills in busi-
ness and industry settings; 

(B) explain and recognize the value of collaboration 
within the workplace; 

(C) examine the importance of time management to 
succeed in the workforce; 

(D) identify work ethics and professionalism in a job 
setting; and 

(E) develop problem-solving and critical-thinking 
skills. 

(2) The student applies mathematics, science, English lan-
guage arts, and social studies in human services. The student is ex-
pected to: 

(A) evaluate the use of verbal and nonverbal language 
in a variety of mental health situations; 

(B) explain the nervous system of the human body; 

(C) identify societal perspectives related to mental 
health; 

(D) explain the physiological effects of stress and ag-
ing; 

(E) distinguish the psychological aspects of health and 
wellness across the life span; 

(F) identify socioeconomic factors that influence men-
tal health and care; 

(G) compare social services such as drug dependency 
rehabilitation centers; and 

(H) differentiate maladaptive conditions such as para-
noia, schizophrenia, and aggression. 

(3) The student demonstrates verbal and nonverbal com-
munication skills. The student is expected to: 

(A) interpret verbal and nonverbal messages and adapt 
communication to the needs of the individual; 

(B) demonstrate listening skills and techniques to min-
imize communication barriers; and 

(C) implement communication skills that are respon-
sive rather than reactive. 

(4) The student researches career options and the prepara-
tion necessary for employment in mental health. The student is ex-
pected to: 

(A) identify career opportunities related to mental 
health; 

(B) research the role of the multidisciplinary team; 

(C) justify the consequences of decisions; 

(D) demonstrate techniques of peer mediation, problem 
solving, and negotiation; 

(E) interpret, transcribe, and communicate mental 
health vocabulary; and 

(F) investigate treatment options. 

(5) The student models the ethical behavior standards and 
legal responsibilities related to mental health. The student is expected 
to: 

(A) display ethical practices and the principles of con-
fidentiality; 

(B) research and describe legal aspects and issues of 
malpractice, negligence, and liability; 

(C) examine a designated scope of practice of profes-
sionals; 

(D) recognize client rights and choices and circum-
stances that alter client rights; 

(E) dramatize case studies related to client rights and 
choices; 

(F) review legislation that affects standards of client 
care; and 

(G) describe regulatory agencies such as the Depart-
ment of State Health Services and Department of Aging and Disability 
Services. 

(6) The student maintains a safe environment to prevent 
hazardous situations. The student is expected to: 

(A) recognize abusive situations; 

(B) anticipate and adapt to changing situations; 

(C) demonstrate appropriate actions in emergency situ-
ations; and 

(D) practice personal and client safety. 

(7) The student analyzes the technology related to informa-
tion services. The student is expected to: 

(A) review the processes for collection and dissemina-
tion of health care data; 

(B) classify equipment used in the delivery of mental 
health services; and 

(C) employ technology consistent with the student's 
level of training. 

§127.617. Family and Community Services (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Human Services. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) Family and Community Services is a laboratory-based 
course designed to involve students in realistic and meaningful commu-
nity-based activities through direct service or service-learning experi-
ences. Students are provided opportunities to interact with and provide 
services to individuals, families, and the community through commu-
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nity or volunteer services. Emphasis is placed on developing and en-
hancing organizational and leadership skills and characteristics. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply interpersonal communication skills in busi-
ness and industry settings; 

(B) explain and recognize the value of collaboration 
within the workplace; 

(C) examine the importance of time management to 
succeed in the workforce; 

(D) identify work ethics/professionalism in a job set-
ting; and 

(E) develop problem-solving and critical-thinking 
skills. 

(2) The student explores careers in family and community 
services. The student is expected to: 

(A) research family and community services such as 
agencies, organizations, and faith-based services; 

(B) investigate career options available that focus on 
families and communities; 

(C) analyze demographics that may affect community 
needs; 

(D) analyze future trends in family and community ser-
vices; and 

(E) analyze the role socialization plays in human devel-
opment and behavior. 

(3) The student demonstrates organizational and leadership 
skills in a community service environment. The student is expected to: 

(A) demonstrate management practices to help an indi-
vidual assume multiple family, community, and wage-earner roles; 

(B) identify personal leadership characteristics; 

(C) develop a plan for enhancing personal leadership 
characteristics; 

(D) demonstrate positive interpersonal skills, including 
conflict resolution, negotiation, teamwork, and leadership; 

(E) identify and apply effective strategies and skills 
necessary for collaborative relationships with others in community 
service settings; 

(F) plan and deliver family and community services 
presentations; and 

(G) practice leadership skills such as participation in ca-
reer and technical student organizations. 

(4) The student develops and implements community and 
service-learning activities. The student is expected to: 

(A) identify service projects that benefit a community; 

(B) integrate student interests, abilities, and skills into 
community and service-learning projects; 

(C) plan, develop, implement, and evaluate community 
and service-learning activities that benefit individuals, families, or the 
community; 

(D) demonstrate safety practices when participating in 
community service and service-learning activities; 

(E) document personal development through participa-
tion in community and service-learning activities; 

(F) demonstrate appropriate grooming, appearance, 
and etiquette for community and service-learning activities; 

(G) demonstrate ethical practices when participating in 
community service and service-learning activities; and 

(H) design a public relations campaign promoting com-
munity and service-learning activities. 

§127.618. Introduction to Cosmetology (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grade 10. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) In Introduction to Cosmetology, students explore ca-
reers in the cosmetology industry. To prepare for success, students 
must have academic and technical knowledge and skills relative to the 
industry. Students may begin to earn hours toward state licensing re-
quirements. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate professionalism in how to dress appro-
priately, speak politely, and conduct oneself in a manner appropriate for 
the profession and work site; 
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(B) employ the ability to be trustworthy by complying 
with an ethical course of action; 

(C) comply with all applicable rules, laws, and regula-
tions; 

(D) use conflict-management skills to avoid potential or 
perceived conflict; 

(E) identify employment opportunities, including 
entrepreneurship; 

(F) evaluate data or outcome of a broad range of per-
sonal care services; and 

(G) demonstrate effective oral and written communica-
tion skills with diverse individuals, including coworkers, management, 
and customers. 

(2) The student applies academic skills to the field of cos-
metology. The student is expected to: 

(A) appraise safe and effective personal care products 
and services; 

(B) model leadership skills within a classroom or com-
munity setting to maintain positive relationships; 

(C) recognize the importance of a thorough client con-
sultation; 

(D) investigate the principles and practices of infection 
control such as bacterial disorders, classification of pathogens, and dis-
eases and/or viruses; and 

(E) explore the chemistry of materials as they relate to 
the eyelash extension application service. 

(3) The student demonstrates knowledge of rules and reg-
ulations established by the Texas Department of Licensing and Regu-
lation (TDLR). The student is expected to: 

(A) implement policies and procedures regarding 
health and safety; 

(B) recognize risks and potentially hazardous situations 
in compliance with the TDLR; 

(C) navigate the TDLR website for exam eligibility, 
exam results, and student hours; and 

(D) identify licensure and renewal requirements. 

(4) The student identifies and describes the function of 
tools, equipment, and technologies used in cosmetology. The student 
is expected to: 

(A) explore safe use of tools to enhance client services; 

(B) describe ergonomically correct use of equipment to 
promote professional efficiency; and 

(C) summarize available technology sources that could 
be used in a professional salon setting. 

(5) The student develops professional skills needed to 
make appropriate career plans. The student is expected to: 

(A) define what is expected of an employee such as eth-
ical conduct, team building skills, principles of selling, and building a 
clientele; 

(B) examine personal conduct in the salon to comply 
with professional liability; 

(C) research the elements of successful salon operations 
such as recordkeeping, inventory, and business plan development; 

(D) distinguish different types of salon categories such 
as commission based, hourly, and independent contractor; and 

(E) prepare an employment portfolio that may include 
professional resume and evidence of accomplishments. 

§127.619. Cosmetology I (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10 and 11. Recommended pre-
requisite: Introduction to Cosmetology. Recommended corequisite: 
Cosmetology I Lab. Students shall be awarded two credits for success-
ful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) In Cosmetology I, students coordinate integration of 
academic, career, and technical knowledge and skills in this laboratory 
instructional sequence course designed to provide job-specific training 
for employment in cosmetology careers. Instruction includes steriliza-
tion and sanitation procedures, hair care, nail care, and skin care and 
meets the Texas Department of Licensing and Regulation (TDLR) re-
quirements for licensure upon passing the state examination. Analysis 
of career opportunities, license requirements, knowledge and skills ex-
pectations, and development of workplace skills are included. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate professionalism in how to dress appro-
priately, speak politely, and conduct oneself in a manner appropriate for 
the profession and work site; 

(B) employ the ability to be trustworthy by complying 
with an ethical course of action; 

(C) comply with all applicable rules, laws, and regula-
tions; 

(D) use conflict-management skills to avoid potential or 
perceived conflict; 
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(E) investigate employment opportunities, including 
entrepreneurship; 

(F) evaluate data or outcome of a broad range of per-
sonal care services; 

(G) demonstrate effective oral and written communica-
tion skills with diverse individuals, including coworkers, management, 
and customers; 

(H) develop skill in handling multiple tasks simultane-
ously such as prioritizing tasks, managing workflow under pressure, 
and completing work-related activities in a timely manner; 

(I) exercise personal ownership over the quantity and 
quality of individual performance and team assignment; 

(J) employ leadership skills within a classroom or com-
munity setting to maintain positive relationships; and 

(K) demonstrate knowledge of practical skills such as 
manicure, pedicure, or hairstyling. 

(2) The student applies academic skills to the field of cos-
metology. The student is expected to: 

(A) explain the importance of anatomy and physiology 
to the cosmetology profession; 

(B) identify body tissue, body systems, and their func-
tions; 

(C) explain the structure, composition, and growth of 
skin, nails, and hair; 

(D) apply the principles of organic and inorganic chem-
istry; 

(E) classify solutions, suspensions, and emulsions that 
may be used during cosmetology services; 

(F) apply an understanding of pH and the pH scale to 
cosmetology services; 

(G) explain the principles and practices of infection 
control, including bacterial disorders and diseases and viruses; and 

(H) explore the nature of electricity by defining types of 
electric current and the electric modalities used in cosmetology. 

(3) The student demonstrates knowledge of rules and reg-
ulations established by the TDLR. The student is expected to: 

(A) apply health and safety policies and procedures; 

(B) recognize risks and potentially hazardous situations 
in compliance with the TDLR; 

(C) navigate the TDLR website for exam eligibility, 
exam results, and student hours; and 

(D) identify licensure and renewal requirements of the 
licensee or licensed cosmetology establishment or school. 

(4) The student demonstrates an understanding in the use 
of tools, equipment, technologies, and materials used in cosmetology. 
The student is expected to: 

(A) employ safe and effective use of tools to enhance 
client services; 

(B) use ergonomically designed equipment to promote 
professional efficiency; 

(C) use available technology sources effective in a pro-
fessional salon setting; and 

(D) apply universal precautions in disposal of haz-
ardous materials. 

(5) The student applies the academic knowledge and prac-
tical skills to simulated and actual work situations. The student is ex-
pected to: 

(A) apply client consultation skills to guide individuals 
in recognizing concerns and making informed decisions; 

(B) document client satisfaction, procedures, and prod-
ucts to facilitate ease of consultation in future appointments; 

(C) locate and compare vendors to maximize benefits 
for personal care clients, businesses, or organizations; 

(D) demonstrate understanding and proficiency of basic 
haircuts such as zero degree, forty-five degree, ninety degree, and one 
hundred eighty degree; 

(E) perform basic manicure, facial, and mock chemical 
service application as required for the state practical exam; and 

(F) execute shampooing, permanent waving, curl 
demonstration, blow drying, and thermal curling service as required 
for the state practical exam. 

§127.620. Cosmetology I Lab (One Credit), Adopted 2018. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10 and 11. Recommended pre-
requisite: Introduction to Cosmetology. This course must be taken con-
currently with Cosmetology I and may not be taken as a stand-alone 
course. Districts are encouraged to offer this lab in a consecutive block 
with Cosmetology I to allow students sufficient time to master the con-
tent of both courses. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as early childhood development and ser-
vices, counseling and mental health services, family and community 
services, personal care services, and consumer services. 

(3) Cosmetology I Lab provides instruction and content di-
rectly aligned to the licensure requirements as established by the Texas 
Department of Licensing and Regulation (TDLR). 

(4) Careers in cosmetology include all aspects of steriliza-
tion and sanitation procedures and personal care services, including 
hair care, nail care, and skin care. Students will be expected to develop 
an understanding of the technical knowledge and skills needed for suc-
cess in the personal care services industry. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 
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(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate professionalism in selecting appropri-
ate attire for the profession and work site; 

(B) demonstrate effective oral and written communica-
tion with diverse individuals, including coworkers, management, and 
clients; 

(C) demonstrate personal ownership over the quality of 
individual performance; 

(D) explore employment opportunities, including 
entrepreneurship; and 

(E) create appropriate document information for em-
ployment such as a resume. 

(2) The student demonstrates knowledge of rules and reg-
ulations related to sanitation, disinfection, and health and safety as es-
tablished by TDLR. The student is expected to: 

(A) apply knowledge of health and safety policies and 
procedures in a work setting in compliance with TDLR requirements; 

(B) demonstrate cleaning and disinfecting of the work 
environment, including implements and equipment; 

(C) demonstrate techniques to avoid risks and poten-
tially hazardous situations in compliance with TDLR requirements; 
and 

(D) demonstrate industry best practices when disposing 
of hazardous materials in compliance with TDLR requirements. 

(3) The student demonstrates knowledge of appropriate use 
of tools, equipment, technologies, and materials used in cosmetology. 
The student is expected to: 

(A) demonstrate safe and effective use of tools to en-
hance client services; 

(B) practice and promote professional efficiency by us-
ing ergonomically designed equipment; and 

(C) critique, select, and operate effective technology re-
sources in a professional salon as available. 

(4) The student applies the practical management skills in 
simulated and actual work situations. The student is expected to: 

(A) apply client consultation skills to guide individuals 
in recognizing concerns and making future appointments; 

(B) select and implement a client management system 
appropriate for a professional work situation; and 

(C) document client satisfaction, procedures, and prod-
ucts to facilitate ease of consultation in future appointments. 

(5) The student demonstrates proficiency in executing ba-
sic cosmetology services as required for the state practical examination. 
The student is expected to: 

(A) demonstrate proficiency of basic haircuts such as 
zero degree, forty-five degree, ninety degree, and one hundred eighty 
degree; 

(B) demonstrate basic manicure skills and techniques; 

(C) demonstrate basic facial service skills and tech-
niques; 

(D) demonstrate basic chemical service applications; 

(E) demonstrate basic shampooing techniques; 

(F) demonstrate basic permanent waving techniques; 

(G) demonstrate basic curling techniques; 

(H) demonstrate basic blow drying techniques; and 

(I) demonstrate basic thermal styling techniques. 

§127.621. Cosmetology II (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Cos-
metology I. Recommended corequisite: Cosmetology II Lab. Students 
shall be awarded two credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) In Cosmetology II, students will demonstrate profi-
ciency in academic, technical, and practical knowledge and skills. 
The content is designed to provide the occupational skills required 
for licensure. Instruction includes advanced training in professional 
standards/employability skills; Texas Department of Licensing and 
Regulation (TDLR) rules and regulations; use of tools, equipment, 
technologies and materials; and practical skills. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate professionalism in how to dress appro-
priately, speak politely, and conduct oneself in a manner appropriate for 
the profession and work site; 

(B) employ the ability to be trustworthy by complying 
with an ethical course of action; 

(C) comply with all applicable rules, laws, and regula-
tions; 
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(D) use conflict-management skills to avoid potential or 
perceived conflict; 

(E) investigate employment opportunities, including 
entrepreneurship; 

(F) evaluate data or outcome of a broad range of per-
sonal care services; 

(G) demonstrate effective oral and written communica-
tion skills with diverse individuals, including coworkers, management, 
and customers; 

(H) develop skill in handling multiple tasks simultane-
ously such as prioritizing tasks, managing workflow under pressure, 
and completing work-related activities in a timely manner; 

(I) exercise personal ownership over the quantity and 
quality of individual performance and team assignment; 

(J) employ leadership skills within a classroom or com-
munity setting to maintain positive relationships; and 

(K) demonstrate knowledge of practical skills such as 
manicure, pedicure, or hairstyling. 

(2) The student applies academic skills to the field of cos-
metology. The student is expected to: 

(A) defend the importance of anatomy and physiology 
to the cosmetology profession; 

(B) summarize the structure, composition, and growth 
of skin, nails, and hair; 

(C) test the principles of organic and inorganic chem-
istry; 

(D) evaluate solutions, suspensions, and emulsions that 
may be used during cosmetology services such as shampoos, condi-
tioners, and nail care products; 

(E) select chemical services to maintain a normal pH of 
hair and skin; 

(F) describe the chemistry and main ingredients of nail 
enhancements such as polymer powder, monomer liquid, and ultravio-
let (UV) gels and how they work; 

(G) explain how to prepare the hair for application and 
removal of extensions such as human or artificial hair; and 

(H) formulate a salon infection control plan to maintain 
health and safety of employees and clients. 

(3) The student demonstrates knowledge of rules and reg-
ulations established by the TDLR. The student is expected to: 

(A) apply health and safety policies and procedures; 

(B) recognize risks, including potentially hazardous sit-
uations, in compliance with the TDLR; 

(C) navigate the TDLR website for exam eligibility, 
exam results, and student hours; and 

(D) identify licensure and renewal requirements of the 
licensee or licensed cosmetology establishment or school. 

(4) The student demonstrates proficiency in the use of 
tools, equipment, technologies, and materials used in cosmetology. 
The student is expected to: 

(A) employ safe and effective use of tools to enhance 
client services; 

(B) use ergonomically designed equipment to promote 
professional efficiency; 

(C) use available technology sources effectively in a 
professional salon setting; 

(D) apply universal precautions in disposal of haz-
ardous and non-hazardous materials; and 

(E) formulate client services based on the correct qual-
ity and quantity of materials. 

(5) The student applies the academic knowledge and prac-
tical skills to simulated and actual work situations. The student is ex-
pected to: 

(A) appraise client desires to assist with formulation of 
personal care services; 

(B) judge client satisfaction by recording solutions, 
procedures, and products to enhance future services and client inter-
actions; 

(C) use vendor resources to provide maximum benefit 
for clients, service providers, businesses, or organizations; 

(D) demonstrate mastery of basic haircuts such as zero 
degree, forty-five degree, ninety degree, one hundred eighty degree, 
and men's clipper cut; 

(E) display proficiency of a manicure, facial, and mock 
chemical service application as required for the state practical exam; 
and 

(F) master the technique of shampooing, permanent 
waving, curl demonstration, blow drying, and thermal curling service 
as required for the state practical exam. 

(6) The student analyzes career paths within the cosmetol-
ogy industry. The student is expected to: 

(A) explore marketing techniques when selecting and 
using multimedia to attract and retain clientele; 

(B) formulate a salon service menu based upon current 
industry trends; 

(C) consolidate various methods of obtaining feedback 
from clients to understand their expectations and promote high-quality 
standards; 

(D) create an employment portfolio containing content 
such as certifications, samples of work, achievements, and supervisor 
or instructor evaluations; and 

(E) analyze the role of professional organizations in 
cosmetology professions. 

§127.622. Cosmetology II Lab (One Credit), Adopted 2018. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and12. Prerequisite: Cosme-
tology I. This course must be taken concurrently with Cosmetology II 
and may not be taken as a stand-alone course. Districts are encouraged 
to offer this lab in a consecutive block with Cosmetology II to allow 
students sufficient time to master the content of both courses. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 
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(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as early childhood development and ser-
vices, counseling and mental health services, family and community 
services, personal care services, and consumer services. 

(3) Cosmetology II Lab provides instruction and content 
directly aligned to the licensure requirements as established by the 
Texas Department of Licensing and Regulation (TDLR). 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate professionalism in selecting appropri-
ate attire for the profession and work site; 

(B) demonstrate professionalism by practicing the use 
of effective oral and written communication with diverse individuals, 
including coworkers, management, and clients; 

(C) demonstrate personal ownership over the quality of 
individual performance; 

(D) explore employment opportunities, including 
entrepreneurship; and 

(E) collect and compile mastery-level work samples 
and evaluations to be included in an employment portfolio as appro-
priate. 

(2) The student demonstrates knowledge of rules and reg-
ulations related to sanitation, disinfection, and health and safety as es-
tablished by TDLR. The student is expected to: 

(A) apply knowledge of health and safety policies and 
procedures in a work setting in compliance with TDLR requirements; 

(B) demonstrate cleaning and disinfecting of the work 
environment, including implements and equipment; 

(C) demonstrate techniques to avoid risks and poten-
tially hazardous situations in compliance with TDLR requirements; 
and 

(D) demonstrate industry best practices when disposing 
hazardous materials in compliance with TDLR requirements. 

(3) The students demonstrates mastery in the use of tools, 
equipment, technologies, and materials used in cosmetology. The stu-
dent is expected to: 

(A) apply with increased fluency proficient, safe, and 
effective use of tools in a simulated or actual work setting to enhance 
client services; 

(B) demonstrate with increased fluency professional ef-
ficiency by using ergonomically designed equipment; and 

(C) demonstrate with increased fluency effective inte-
gration of technology sources in a professional salon as available. 

(4) The student executes proficient managerial and practi-
cal skills in diverse work and professional situations with minimal di-
rection. The student is expected to: 

(A) resolve client concerns with little to no guidance by 
using appropriate consultation skills; 

(B) practice consultation skills to guide individuals in 
selecting future appointments and services; 

(C) assess and document client satisfaction in a simu-
lated and actual work situation; 

(D) assess and document client products to inform fu-
ture client consultations; and 

(E) operate a client management system in diverse work 
and professional situations. 

(5) The student performs cosmetology services with 
increased fluency as required for the state practical examination in a 
simulated and/or work setting with minimal guidance. The student is 
expected to: 

(A) demonstrate mastery-level haircut skills and tech-
niques; 

(B) demonstrate mastery-level manicure skills and 
techniques; 

(C) demonstrate mastery-level facial skills and tech-
niques; 

(D) demonstrate mastery-level knowledge of chemical 
applications; 

(E) demonstrate mastery-level shampooing techniques; 

(F) demonstrate mastery-level permanent waving tech-
niques; 

(G) perform curling services while demonstrating mas-
tery-level curling techniques; 

(H) perform blow drying services while demonstrating 
mastery-level blow drying techniques; and 

(I) perform thermal styling services while demonstrat-
ing mastery-level thermal styling techniques. 

§127.665. Practicum in Human Services (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Students shall be 
awarded two credits for successful completion of this course. A stu-
dent may repeat this course once for credit provided that the student is 
experiencing different aspects of the industry and demonstrating profi-
ciency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 
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(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) Practicum in Human Services provides background 
knowledge and occupation-specific training that focuses on the de-
velopment of consumer services, early childhood development and 
services, counseling and mental health services, and family and com-
munity-services careers. Content for Practicum in Human Services is 
designed to meet the occupational preparation needs and interests of 
students and should be based upon the knowledge and skills selected 
from two or more courses in a coherent sequence in the human services 
cluster. 

(4) Instruction may be delivered through school-based lab-
oratory training or through work-based delivery arrangements such as 
cooperative education, mentoring, and job shadowing. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) apply interpersonal communication skills in busi-
ness and industry settings; 

(B) explain and recognize the value of collaboration 
within the workplace; 

(C) examine the importance of time management to 
succeed in the workforce; 

(D) identify work ethics/professionalism in a job set-
ting; and 

(E) develop problem-solving and critical-thinking 
skills. 

(2) The student analyzes career paths within the human ser-
vices industries. The student is expected to: 

(A) review careers within the Human Services Career 
Cluster; 

(B) complete a resume; 

(C) create, maintain, and present an employment port-
folio with content such as licensures or certifications, samples of work, 
and evaluation from a supervisor for use during practicum experience 
in human services careers; 

(D) demonstrate appropriate interviewing skills to seek 
employment or job shadowing experiences; 

(E) analyze the effects of the human services industry 
on local, state, national, and global economies; and 

(F) analyze the role of professional organizations in hu-
man-services professions. 

(3) The student uses oral and written communication skills 
and solves problems using critical-thinking skills. The student is ex-
pected to: 

(A) practice effective verbal, nonverbal, written, and 
electronic communication skills; 

(B) use effective communication skills such as ability 
to empathize, motivate, listen attentively, and speak courteously and 
respectfully when working with clients; 

(C) apply appropriate customer service techniques to 
complete transactions; 

(D) investigate client resources and risk tolerance levels 
such as evaluating client resources versus cost, educating client about 
most beneficial choices, and recommending best products, plans, or 
services for the client; and 

(E) consult with supervisor when needed to expedite so-
lutions to client problems. 

(4) The student uses business tools or procedures to create 
human services information and facilitate client interactions. The stu-
dent is expected to: 

(A) evaluate numerical information and perform com-
plex calculations accurately; 

(B) use appropriate electronic resources to access cur-
rent information; 

(C) use word-processing, database, spreadsheet, or pre-
sentation software to accurately prepare needed documents; and 

(D) discuss and practice appropriate workplace com-
munication etiquette. 

(5) The student identifies how organizational systems af-
fect performance and the quality of products and services. The student 
is expected to: 

(A) examine global factors that affect the performance 
and quality of products and services in the industry; 

(B) apply principles of planning, design, development, 
and evaluation to accomplish long-range goals; and 

(C) implement quality-control systems and practices 
that ensure quality products and services. 

(6) The student determines a healthy environment that in-
spires client confidence in services provided. The student is expected 
to: 

(A) identify appropriate locations to safely offer human 
services; 

(B) examine a functional work environment, equipment 
needs, and required utilities for offering human services; 

(C) describe elements of a non-threatening workplace 
environment; 

(D) identify appropriate social skills necessary for in-
teracting with a diverse population; 

(E) discuss and employ procedures necessary to pro-
vide emergency aid for workplace accidents; and 

(F) explore components of a disaster and emergency re-
sponse plan and use when directed. 

(7) The student uses leadership and teamwork skills in col-
laborating with others. The student is expected to: 
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(A) collaborate with others to accomplish organiza-
tional goals and objectives; 

(B) establish and maintain working relationships with 
all levels of personnel; and 

(C) propose organizational priorities to ensure quality. 

(8) The student describes and observes ethical and legal re-
sponsibilities associated with providing human services. The student 
is expected to: 

(A) investigate situations requiring client advocacy and 
advocate when necessary; 

(B) describe and practice ethical behaviors when work-
ing with human services clients; and 

(C) comply with laws and regulations related to retail, 
governmental, or private services. 

(9) The student selects and uses appropriate business pro-
cedures and equipment to produce satisfying client outcomes and busi-
ness success. The student is expected to: 

(A) manage funds using appropriate technology; 

(B) place orders for customers and supplies using sound 
business practices; 

(C) respond to client questions appropriately; and 

(D) advise clients using appropriate and relevant infor-
mation. 

§127.666. Extended Practicum in Human Services (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participating 
in a coherent sequence of career and technical education courses in the 
Human Services Career Cluster. Corequisite: Practicum in Human Ser-
vices. This course must be taken concurrently with Practicum in Hu-
man Services and may not be taken as a stand-alone course. Students 
shall be awarded one credit for successful completion of this course. A 
student may repeat this course once for credit provided that the student 
is experiencing different aspects of the industry and demonstrating pro-
ficiency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Human Services Career Cluster focuses on prepar-
ing individuals for employment in career pathways that relate to fam-
ilies and human needs such as counseling and mental health services, 
family and community services, personal care services, and consumer 
services. 

(3) Extended Practicum in Human Services provides back-
ground knowledge and occupation-specific training that focuses on the 
development of consumer services, early childhood development and 
services, counseling and mental health services, and family and com-
munity-services careers. Content for Extended Practicum in Human 
Services is designed to meet the occupational preparation needs and in-
terests of students and should be based upon the knowledge and skills 

selected from two or more courses in a coherent sequence in the human 
services cluster. 

(4) Instruction may be delivered through school-based lab-
oratory training or through work-based delivery arrangements such as 
cooperative education, mentoring, and job shadowing. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
human services; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 
attitude, integrity, leadership, appreciation for diversity, customer 
service, work ethic, and adaptability with increased fluency; 

(D) demonstrate use of personal information manage-
ment, email, Internet, writing and publishing, presentation, and spread-
sheet or database applications for relevant projects with increased flu-
ency; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) present information formally and informally in an 
effective manner; 

(C) analyze, interpret, and effectively communicate in-
formation; 

(D) apply active listening skills to obtain and clarify in-
formation; and 

(E) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 
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(A) demonstrate an understanding of and consistently 
follow workplace safety rules and regulations; 

(B) identify appropriate locations to safely offer human 
services; 

(C) employ procedures necessary to provide emergency 
aid for workplace accidents; and 

(D) demonstrate an understanding of components of a 
disaster and emergency response plan and use when directed. 

(5) The student understands the professional, ethical, and 
legal responsibilities in human services. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) describe and practice ethical and legal responsibil-
ities associated with providing human services; 

(C) show integrity by choosing the ethical course of ac-
tion when making decisions; 

(D) address situations requiring client advocacy appro-
priately and advocate when necessary; and 

(E) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a supervised human services 
experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised human services experience; 

(B) implement quality-control systems and practices 
that ensure quality products and services with increased fluency; 

(C) identify a functional work environment, equipment 
needs, and required utilities for offering human services; 

(D) employ appropriate social skills necessary for inter-
acting with a diverse population; and 

(E) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500577 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER M. INFORMATION 
TECHNOLOGY 
19 TAC §§127.671 - 127.688, 127.720 - 127.727, 127.735 
- 127.738 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 

subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.671. Principles of Information Technology (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9 and 10. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Principles of Information Technology, students will 
develop computer literacy skills to adapt to emerging technologies used 
in the global marketplace. Students will implement personal and in-
terpersonal skills to prepare for a rapidly evolving workplace environ-
ment. Students will enhance reading, writing, computing, communica-
tion, and reasoning skills and apply them to the information technology 
environment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and demonstrate work behaviors and qual-
ities that enhance employability and job advancement such as regular 
attendance, attention to proper attire, maintenance of a clean and safe 
work environment, pride in work, flexibility, and initiative; 

(B) employ effective verbal and nonverbal communica-
tion skills; 

(C) employ effective reading and writing skills; 

(D) solve problems and think critically; 

(E) demonstrate leadership skills and function effec-
tively as a team member; 

PROPOSED RULES February 28, 2025 50 TexReg 1441 



(F) identify and implement proper safety procedures; 
and 

(G) demonstrate planning and time-management skills 
such as storyboarding and project management, including initiating, 
planning, executing, monitoring and controlling, and closing a project. 

(2) The student identifies various employment opportuni-
ties in the IT field. The student is expected to: 

(A) identify job opportunities and accompanying job 
duties and tasks; 

(B) research careers of personal interest along with the 
education, job skills, and experience required to achieve personal ca-
reer goals; and 

(C) describe the functions of resumes and portfolios. 

(3) The student uses evolving and emerging technologies 
to exchange information. The student is expected to: 

(A) identify and describe functions of various evolving 
and emerging technologies; 

(B) send and receive text information and file attach-
ments using electronic methods such as email, electronic bulletin 
boards, and instant message services; 

(C) demonstrate effective Internet search strategies, in-
cluding keywords and Boolean logic, using various available search 
engines; 

(D) identify the various components of a Uniform Re-
source Locator; 

(E) demonstrate ability to effectively test acquired in-
formation from the Internet for accuracy, relevance, and validity; 

(F) explain issues concerning computer-based threats 
such as computer viruses, malware, and hacking; and 

(G) explain issues concerning Internet safety such as 
identity theft, online predators, cyber-bullying, and phishing. 

(4) The student demonstrates knowledge of the hardware 
components associated with information systems. The student is ex-
pected to: 

(A) identify major hardware components and their 
functions; 

(B) use available reference tools as appropriate; and 

(C) connect and use a variety of peripheral devices such 
as mouse, keyboard, microphone, digital camera, and printer. 

(5) The student demonstrates knowledge of the different 
software associated with information systems. The student is expected 
to: 

(A) differentiate between systems and application soft-
ware; 

(B) identify and explain major operating system funda-
mentals and components such as disk operations, graphical user inter-
face components, and hardware drivers; 

(C) explain the purpose of file types across software 
products; 

(D) demonstrate use of computer numbering systems 
and internal data representation such as identifying the hexadecimal 
value of a color; 

(E) compare and contrast open source and proprietary 
software; 

(F) explain use of system management tools; 

(G) apply proper file management techniques such as 
creating, naming, organizing, copying, moving, and deleting files; 

(H) use appropriate file protection and security; and 

(I) explain the process for discovering, quarantining, 
and removing viruses from a computer system. 

(6) The student analyzes network systems. The student is 
expected to: 

(A) identify hardware associated with telecommunica-
tions and data networking such as servers, routers, switches, and net-
work connectors; 

(B) identify and describe various types of networks 
such as peer-to-peer, local area networks, wide area networks, wire-
less, and Ethernet; 

(C) identify functions of network operating systems; 
and 

(D) explain troubleshooting techniques for various net-
work connection issues. 

(7) The student applies word-processing technology. The 
student is expected to: 

(A) identify the terminology associated with word-pro-
cessing software; 

(B) edit a variety of text documents using functions 
such as pagination, appropriate white space, tab settings, and font 
style, size, and color; and 

(C) create professional documents such as memoran-
dums, technical manuals, or proposals using advanced word-process-
ing features. 

(8) The student applies spreadsheet technology. The stu-
dent is expected to: 

(A) identify the terminology associated with spread-
sheet software; 

(B) use numerical content to perform mathematical cal-
culations; 

(C) use student-created and preprogrammed functions 
to produce documents such as budget, payroll, statistical tables, and 
personal checkbook register; 

(D) identify, generate, and describe the function of 
comma separated value files; 

(E) create and analyze spreadsheets incorporating ad-
vanced features such as lookup tables, nested IF statements, subtotals, 
cell protection conditional formatting, charts, and graphs; and 

(F) perform sorting, searching, and data filtering in doc-
uments. 

(9) The student explores computer programming concepts. 
The student is expected to: 

(A) identify the function of compilers and interpreters; 

(B) explain the difference between the operation of 
compilers and interpreters; 
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(C) identify various computer languages and how the 
languages are used in software development; 

(D) recognize data representation in software develop-
ment such as string, numeric, character, integer, and date; 

(E) identify and explain the concept of algorithms; and 

(F) describe the flow of a structured algorithm, includ-
ing linear and iterative instructions such as using a flow chart. 

(10) The student explores database technology. The stu-
dent is expected to: 

(A) identify the terminology associated with database 
software and database functions; 

(B) explore the application of databases; 

(C) identify and explain the purpose and elements of a 
query language; 

(D) identify and explain the purpose of fields and 
records; and 

(E) describe the process of constructing a query, includ-
ing multiple search parameters. 

(11) The student applies presentation management technol-
ogy. The student is expected to: 

(A) identify the terminology and functions of presenta-
tion software; and 

(B) create, save, edit, and produce presentations incor-
porating advanced features such as links, hyperlinks, audio, and graph-
ics. 

(12) The student applies design and web publishing tech-
niques. The student is expected to: 

(A) identify the terminology associated with web page 
development and interactive media; 

(B) identify and explain design elements such as type-
face, color, shape, texture, space, and form; 

(C) identify and explain design principles such as unity, 
harmony, balance, scale, and contrast; 

(D) identify and explain common elements of Hyper 
Text Markup Language (HTML) such as tags, stylesheets, and hyper-
links; and 

(E) create a web page containing links, graphics, and 
text using appropriate design principles. 

(13) The student understands and demonstrates legal and 
ethical procedures as they apply to the use of information technology. 
The student is expected to: 

(A) explain and demonstrate ethical use of technology 
and online resources; 

(B) adhere to intellectual property laws; 

(C) explain the concept of intellectual property laws, in-
cluding copyright, trademarks, and patents and consequences of violat-
ing each type of law; 

(D) examine the consequences of plagiarism; 

(E) identify and explain unethical practices such as 
hacking, online piracy, and data vandalism; and 

(F) demonstrate ethical use of online resources, includ-
ing citation of source. 

§127.672. Fundamentals of Computer Science (One Credit), Adopted 
2022. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12.Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-
ing scientific research and professional and technical services such as 
laboratory and testing services and research and development services. 

(3) Fundamentals of Computer Science is intended as a first 
course for those students just beginning the study of computer science. 
Students will learn about the computing tools that are used every day. 
Students will foster their creativity and innovation through opportu-
nities to design, implement, and present solutions to real-world prob-
lems. Students will collaborate and use computer science concepts to 
access, analyze, and evaluate information needed to solve problems. 
Students will learn computational thinking, problem-solving, and rea-
soning skills that are the foundation of computer science. By using 
computer science knowledge and skills that support the work of indi-
viduals and groups in solving problems, students will select the tech-
nology appropriate for the task, synthesize knowledge, create solutions, 
and evaluate the results. Students will learn digital citizenship by re-
searching current laws, regulations, and best practices and by practic-
ing integrity and respect. Students will gain an understanding of the 
principles of computer science through the study of technology opera-
tions and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Employability. The student identifies various employ-
ment opportunities in the computer science field. The student is ex-
pected to: 

(A) identify job and internship opportunities and ac-
companying job duties and tasks and contact one or more companies 
or organizations to explore career opportunities; 

(B) examine the role of certifications, resumes, and 
portfolios in the computer science profession; 

(C) employ effective technical reading and writing 
skills; 

(D) employ effective verbal and non-verbal communi-
cation skills; 

(E) solve problems and think critically; 
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(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of computer science; 

(H) demonstrate planning and time-management skills; 
and 

(I) compare university computer science programs. 

(2) Creativity and innovation. The student develops prod-
ucts and generates new knowledge, understanding, and skills. The stu-
dent is expected to: 

(A) investigate and explore various career opportunities 
within the computer science field and report findings through various 
media; 

(B) create algorithms for the solution of various prob-
lems; 

(C) discuss methods and create and publish web pages 
using a web-based language such as HTML, Java Script, or XML; and 

(D) use generally accepted design standards for spac-
ing, fonts, and color schemes to create functional user interfaces, in-
cluding static and interactive screens. 

(3) Communication and collaboration. The student com-
municates and collaborates with peers to contribute to his or her own 
learning and the learning of others. The student is expected to: 

(A) seek and respond to advice or feedback from peers, 
educators, or professionals when evaluating problem solutions; 

(B) debug and solve problems using reference materials 
and effective strategies; and 

(C) publish information in a variety of ways such as 
print, monitor display, web pages, or video. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses appropriate strategies to analyze problems and 
design algorithms. The student is expected to: 

(A) demonstrate the ability to insert external standalone 
objects such as scripts or widgets into web pages; 

(B) communicate an understanding of binary represen-
tation of data in computer systems, perform conversions between dec-
imal and binary number systems, and count in binary number systems; 

(C) identify a problem's description, purpose, and 
goals; 

(D) demonstrate coding proficiency in a programming 
language by developing solutions that create stories, games, and ani-
mations; 

(E) identify and use the appropriate data type to prop-
erly represent the data in a program problem solution; 

(F) communicate an understanding of and use variables 
within a programmed story, game, or animation; 

(G) use arithmetic operators to create mathematical ex-
pressions, including addition, subtraction, multiplication, real division, 
integer division, and modulus division; 

(H) communicate an understanding of and use sequence 
within a programmed story, game, or animation; 

(I) communicate an understanding of and use condi-
tional statements within a programmed story, game, or animation; 

(J) communicate an understanding of and use iteration 
within a programmed story, game, or animation; 

(K) use random numbers within a programmed story, 
game, or animation; and 

(L) test program solutions by investigating intended 
outcomes. 

(5) Digital citizenship. The student explores and under-
stands safety, legal, cultural, and societal issues relating to the use of 
technology and information. The student is expected to: 

(A) discuss privacy and copyright laws and model eth-
ical acquisition of digital information by citing sources using estab-
lished methods; 

(B) compare various non-copyright asset sharing op-
tions such as open source, freeware, and public domain; 

(C) demonstrate proper digital etiquette and knowledge 
of acceptable use policies when using networks; 

(D) explain the value of strong passwords and virus de-
tection and prevention for privacy and security; 

(E) discuss and give examples of the impact of comput-
ing and computing-related advancements on society; and 

(F) analyze how electronic media can affect reliability 
of information. 

(6) Technology operations and concepts. The student un-
derstands technology concepts, systems, and operations as they apply 
to computer science. The student is expected to: 

(A) identify and explain the function of basic computer 
components, including a central processing unit (CPU), storage, and 
peripheral devices; 

(B) use system tools, including appropriate file man-
agement; 

(C) compare different operating systems; 

(D) describe the differences between an application and 
an operating system; and 

(E) use various input, processing, output, and pri-
mary/secondary storage devices. 

§127.673. Computer Science I (One Credit), Adopted 2022. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Prerequisite or coreq-
uisite: Algebra I. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-
ing scientific research and professional and technical services such as 
laboratory and testing services and research and development services. 
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(3) Computer Science I will foster students' creativity 
and innovation by presenting opportunities to design, implement, and 
present meaningful programs through a variety of media. Students will 
collaborate with one another, their instructor, and various electronic 
communities to solve the problems presented throughout the course. 
Through computational thinking and data analysis, students will 
identify task requirements, plan search strategies, and use computer 
science concepts to access, analyze, and evaluate information needed 
to solve problems. By using computer science knowledge and skills 
that support the work of individuals and groups in solving problems, 
students will select the technology appropriate for the task, synthesize 
knowledge, create solutions, and evaluate the results. Students will 
learn digital citizenship by researching current laws, regulations, and 
best practices and by practicing integrity and respect. Students will 
gain an understanding of the principles of computer science through 
the study of technology operations, systems, and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Employability. The student identifies various employ-
ment opportunities in the computer science field. The student is ex-
pected to: 

(A) identify job and internship opportunities and ac-
companying job duties and tasks and contact one or more companies 
or organizations to explore career opportunities; 

(B) examine the role of certifications, resumes, and 
portfolios in the computer science profession; 

(C) employ effective technical reading and writing 
skills; 

(D) employ effective verbal and non-verbal communi-
cation skills; 

(E) solve problems and think critically; 

(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) communicate an understanding of legal and ethical 
responsibilities in relation to the field of computer science; 

(H) demonstrate planning and time-management skills; 
and 

(I) compare university computer science programs. 

(2) Communication and collaboration. The student com-
municates and collaborates with peers to contribute to his or her own 
learning and the learning of others. The student is expected to: 

(A) participate in learning communities as a learner, ini-
tiator, contributor, and teacher/mentor; and 

(B) seek and respond to advice from peers, educators, 
or professionals when evaluating quality and accuracy of the student's 
product. 

(3) Programming style and presentation. The student uti-
lizes proper programming style and develops appropriate visual pre-
sentation of data, input, and output. The student is expected to: 

(A) create and properly label and display output; 

(B) create interactive input interfaces, with relevant 
user prompts, to acquire data from a user such as console displays or 
Graphical User Interfaces (GUIs); 

(C) write programs with proper programming style to 
enhance the readability and functionality of a code by using descriptive 
identifiers, internal comments, white space, spacing, indentation, and 
a standardized program style; 

(D) format data displays using standard formatting 
styles; and 

(E) display simple vector graphics using lines, circles, 
and rectangles. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses appropriate strategies to analyze problems and 
design algorithms. The student is expected to: 

(A) use program design problem-solving strategies 
such as flowchart or pseudocode to create program solutions; 

(B) create a high-level program plan using a visual tool 
such as a flowchart or graphic organizer; 

(C) identify the tasks and subtasks needed to solve a 
problem; 

(D) identify the data types and objects needed to solve 
a problem; 

(E) identify reusable components from existing code; 

(F) design a solution to a problem; 

(G) code a solution from a program design; 

(H) identify error types, including syntax, lexical, run 
time, and logic; 

(I) test program solutions with valid and invalid test 
data and analyze resulting behavior; 

(J) debug and solve problems using error messages, ref-
erence materials, language documentation, and effective strategies; 

(K) create and implement common algorithms such as 
finding greatest common divisor, finding the biggest number out of 
three, finding primes, making change, and finding the average; 

(L) create program solutions that address basic error 
handling such as preventing division by zero and type mismatch; 

(M) select the most appropriate construct for a defined 
problem; 

(N) create program solutions by using the arithmetic 
operators to create mathematical expressions, including addition, sub-
traction, multiplication, real division, integer division, and modulus 
division; 

(O) create program solutions to problems using avail-
able mathematics library functions or operators, including absolute 
value, round, power, square, and square root; 

(P) develop program solutions that use assignment; 

(Q) develop sequential algorithms to solve non-branch-
ing and non-iterative problems; 

(R) develop algorithms to decision-making problems 
using branching control statements; 
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(S) develop iterative algorithms and code programs to 
solve practical problems; 

(T) demonstrate the appropriate use of the relational op-
erators; 

(U) demonstrate the appropriate use of the logical op-
erators; and 

(V) generate and use random numbers. 

(5) Digital citizenship. The student explores and under-
stands safety, legal, cultural, and societal issues relating to the use of 
technology and information. The student is expected to: 

(A) discuss and explain intellectual property, privacy, 
sharing of information, copyright laws, and software licensing agree-
ments; 

(B) practice ethical acquisition and use of digital infor-
mation; 

(C) demonstrate proper digital etiquette, responsible 
use of software, and knowledge of acceptable use policies; 

(D) investigate privacy and security measures, includ-
ing strong passwords, pass phrases, and other methods of authentica-
tion and virus detection and prevention; and 

(E) investigate computing and computing-related 
advancements and the social and ethical ramifications of computer 
usage. 

(6) Technology operations, systems, and concepts. The 
student understands technology concepts, systems, and operations as 
they apply to computer science. The student is expected to: 

(A) identify and describe the function of major hard-
ware components, including primary and secondary memory, a central 
processing unit (CPU), and peripherals; 

(B) differentiate between current programming lan-
guages, discuss the general purpose for each language, and demonstrate 
knowledge of specific programming terminology and concepts and 
types of software development applications; 

(C) differentiate between a high-level compiled lan-
guage and an interpreted language; 

(D) identify and use concepts of object-oriented design; 

(E) differentiate between local and global scope access 
variable declarations; 

(F) encapsulate data and associated subroutines into an 
abstract data type; 

(G) create subroutines that do not return values with and 
without the use of arguments and parameters; 

(H) create subroutines that return typed values with and 
without the use of arguments and parameters; 

(I) create calls to processes passing arguments that 
match parameters by number, type, and position; 

(J) compare data elements using logical and relational 
operators; 

(K) identify and convert binary representation of nu-
meric and nonnumeric data in computer systems using American Stan-
dard Code for Information Interchange (ASCII) or Unicode; 

(L) identify finite limits of numeric data such as integer 
wrap around and floating point precision; 

(M) perform numerical conversions between the deci-
mal and binary number systems and count in the binary number sys-
tem; 

(N) choose, identify, and use the appropriate data types 
for integer, real, and Boolean data when writing program solutions; 

(O) analyze the concept of a variable, including primi-
tives and objects; 

(P) represent and manipulate text data, including con-
catenation and other string functions; 

(Q) identify and use the structured data type of one-di-
mensional arrays to traverse, search, and modify data; 

(R) choose, identify, and use the appropriate data type 
or structure to properly represent the data in a program problem solu-
tion; and 

(S) compare strongly typed and un-typed programming 
languages. 

§127.674. Computer Science II (One Credit), Adopted 2022. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2024-2025 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisites: Algebra I 
and Computer Science I or AP Computer Science Principles. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-
ing scientific research and professional and technical services such as 
laboratory and testing services and research and development services. 

(3) Computer Science II will foster students' creativity 
and innovation by presenting opportunities to design, implement, and 
present meaningful programs through a variety of media. Students will 
collaborate with one another, their instructor, and various electronic 
communities to solve the problems presented throughout the course. 
Through computational thinking and data analysis, students will 
identify task requirements, plan search strategies, and use computer 
science concepts to access, analyze, and evaluate information needed 
to solve problems. By using computer science knowledge and skills 
that support the work of individuals and groups in solving problems, 
students will select the technology appropriate for the task, synthesize 
knowledge, create solutions, and evaluate the results. Students will 
gain an understanding of computer science through the study of 
technology operations, systems, and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) Employability. The student identifies various employ-
ment opportunities in the computer science field. The student is ex-
pected to: 

(A) identify job and internship opportunities and ac-
companying job duties and tasks and contact one or more companies 
or organizations to explore career opportunities; 

(B) examine the role of certifications, resumes, and 
portfolios in the computer science profession; 

(C) employ effective technical reading and writing 
skills; 

(D) employ effective verbal and non-verbal communi-
cation skills; 

(E) solve problems and think critically; 

(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) identify legal and ethical responsibilities in relation 
to the field of computer science; 

(H) demonstrate planning and time-management skills; 
and 

(I) compare university computer science programs. 

(2) Creativity and innovation. The student develops prod-
ucts and generates new understandings by extending existing knowl-
edge. The student is expected to: 

(A) use program design problem-solving strategies to 
create program solutions; 

(B) read, analyze, and modify programs and their 
accompanying documentation such as an application programming 
interface (API), internal code comments, external documentation, or 
readme files; 

(C) follow a systematic problem-solving process that 
identifies the purpose and goals, the data types and objects needed, and 
the subtasks to be performed; 

(D) compare design methodologies and implementa-
tion techniques such as top-down, bottom-up, and black box; 

(E) trace a program, including inheritance and black 
box programming; 

(F) choose, identify, and use the appropriate abstract 
data type, advanced data structure, and supporting algorithms to prop-
erly represent the data in a program problem solution; and 

(G) use object-oriented programming development 
methodology, including data abstraction, encapsulation with infor-
mation hiding, inheritance, and procedural abstraction in program 
development. 

(3) Communication and collaboration. The student com-
municates and collaborates with peers to contribute to his or her own 
learning and the learning of others. The student is expected to: 

(A) use the principles of software development to work 
in software design teams; 

(B) break a problem statement into specific solution re-
quirements; 

(C) create a program development plan; 

(D) code part of a solution from a program development 
plan while a partner codes the remaining part; 

(E) collaborate with a team to test a solution, including 
boundary and standard cases; and 

(F) develop presentations to report the solution find-
ings. 

(4) Data literacy and management. The student locates, an-
alyzes, processes, and organizes data. The student is expected to: 

(A) use programming file structure and file access for 
required resources; 

(B) acquire and process information from text files, in-
cluding files of known and unknown sizes; 

(C) manipulate data using string processing; 

(D) manipulate data values by casting between data 
types; 

(E) use the structured data type of one-dimensional ar-
rays to traverse, search, modify, insert, and delete data; 

(F) identify and use the structured data type of two-di-
mensional arrays to traverse, search, modify, insert, and delete data; 

(G) identify and use a list object data structure to tra-
verse, search, insert, and delete data; and 

(H) differentiate between categories of program-
ming languages, including machine, assembly, high-level compiled, 
high-level interpreted, and scripted. 

(5) Critical thinking, problem solving, and decision mak-
ing. The student uses appropriate strategies to analyze problems and 
design algorithms. The student is expected to: 

(A) develop sequential algorithms using branching con-
trol statements, including nested structures, to create solutions to deci-
sion-making problems; 

(B) develop choice algorithms using selection control 
statements based on ordinal values; 

(C) demonstrate the appropriate use of short-circuit 
evaluation in certain situations; 

(D) use Boolean algebra, including De Morgan's Law, 
to evaluate and simplify logical expressions; 

(E) develop iterative algorithms using nested loops; 

(F) identify, trace, and appropriately use recursion in 
programming solutions, including algebraic computations; 

(G) trace, construct, evaluate, and compare search al-
gorithms, including linear searching and binary searching; 

(H) identify, describe, trace, evaluate, and compare 
standard sorting algorithms, including selection sort, bubble sort, 
insertion sort, and merge sort; 

(I) measure time and space efficiency of various sorting 
algorithms, including analyzing algorithms using "big-O" notation for 
best, average, and worst-case data patterns; 

(J) develop algorithms to solve various problems such 
as factoring, summing a series, finding the roots of a quadratic equation, 
and generating Fibonacci numbers; 

(K) test program solutions by investigating boundary 
conditions; testing classes, methods, and libraries in isolation; and per-
forming stepwise refinement; 

(L) identify and debug compile, syntax, runtime, and 
logic errors; 
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(M) compare efficiency of search and sort algorithms 
by using informal runtime comparisons, exact calculation of statement 
execution counts, and theoretical efficiency values using "big-O" no-
tation, including worst-case, best-case, and average-case time/space 
analysis; 

(N) count, convert, and perform mathematical opera-
tions in the decimal, binary, octal, and hexadecimal number systems; 

(O) identify maximum integer boundary, minimum in-
teger boundary, imprecision of real number representations, and round-
off errors; 

(P) create program solutions to problems using a math-
ematics library; 

(Q) use random number generator algorithms to create 
simulations; 

(R) use composition and inheritance relationships to 
identify and create class definitions and relationships; 

(S) explain and use object relationships between de-
fined classes, abstract classes, and interfaces; 

(T) create object-oriented class definitions and declara-
tions using variables, constants, methods, parameters, and interface im-
plementations; 

(U) create adaptive behaviors using polymorphism; 

(V) use reference variables for object and string data 
types; 

(W) use value and reference parameters appropriately 
in method definitions and method calls; 

(X) implement access scope modifiers; 

(Y) use object comparison for content quality; 

(Z) duplicate objects using the appropriate deep or shal-
low copy; 

(AA) apply functional decomposition to a program so-
lution; 

(BB) create objects from class definitions through in-
stantiation; and 

(CC) examine and mutate the properties of an object us-
ing accessors and modifiers. 

§127.675. Computer Science III (One Credit), Adopted 2022. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Com-
puter Science II, Advanced Placement (AP) Computer Science A, or 
International Baccalaureate (IB) Computer Science Standard Level or 
IB Computer Science Higher Level. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-

ing scientific research and professional and technical services such as 
laboratory and testing services and research and development services. 

(3) Computer Science III will foster students' creativity 
and innovation by presenting opportunities to design, implement, and 
present meaningful programs through a variety of media. Students will 
collaborate with one another, their instructor, and various electronic 
communities to solve the problems presented throughout the course. 
Through computational thinking and data analysis, students will 
identify task requirements, plan search strategies, and use computer 
science concepts to access, analyze, and evaluate information needed 
to solve problems. By using computer science knowledge and skills 
that support the work of individuals and groups in solving problems, 
students will select the technology appropriate for the task, synthesize 
knowledge, create solutions, and evaluate the results. Students will 
gain an understanding of advanced computer science data structures 
through the study of technology operations, systems, and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(6) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(d) Knowledge and skills. 

(1) Employability. The student identifies various employ-
ment opportunities in the computer science field. The student is ex-
pected to: 

(A) identify job and internship opportunities and ac-
companying job duties and tasks and contact one or more companies 
or organizations to explore career opportunities; 

(B) examine the role of certifications, resumes, and 
portfolios in the computer science profession; 

(C) employ effective technical reading and writing 
skills; 

(D) employ effective verbal and non-verbal communi-
cation skills; 

(E) solve problems and think critically; 

(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of computer science; 

(H) demonstrate planning and time-management skills; 
and 

(I) compare university computer science programs. 

(2) Creativity and innovation. The student develops prod-
ucts and generates new understandings by extending existing knowl-
edge. The student is expected to: 

(A) apply object-oriented programming, including data 
abstraction, encapsulation, inheritance, and polymorphism, to manage 
the complexity of a project; 
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(B) design and implement a class hierarchy; 

(C) read and write class specifications using visual or-
ganizers, including Unified Modeling Language; 

(D) identify, describe, evaluate, compare, and imple-
ment standard sorting algorithms that perform sorting operations on 
data structures, including quick sort and heap sort; and 

(E) identify and use the appropriate abstract data type, 
advanced data structure, and supporting algorithms to properly repre-
sent the data in a program problem solution. 

(3) Communication and collaboration. The student com-
municates and collaborates with peers to contribute to his or her own 
learning and the learning of others. The student is expected to: 

(A) use networked tools for file management and col-
laboration; and 

(B) work in software design teams. 

(4) Data literacy and management. The student locates, an-
alyzes, processes, and organizes data. The student is expected to: 

(A) identify and use two-dimensional ragged arrays to 
traverse, search, modify, insert, and delete data; 

(B) describe and demonstrate proper linked list man-
agement, including maintaining the head and safe addition and deletion 
of linked objects; 

(C) create or trace program solutions using a linked-list 
data structure, including unordered single, ordered single, double, and 
circular linked; 

(D) describe composite data structures, including a 
linked list of linked lists; 

(E) create or trace program solutions using stacks, 
queues, trees, heaps, priority queues, graph theory, and enumerated 
data types; 

(F) create or trace program solutions using sets, includ-
ing hash and tree-based data structures; 

(G) create or trace program solutions using map style 
data structures; and 

(H) write and modify text file data. 

(5) Critical thinking, problem solving, and decision mak-
ing. The student uses appropriate strategies to analyze problems and 
design algorithms. The student is expected to: 

(A) evaluate expressions using bitwise operators; 

(B) evaluate expressions using the ternary operator; 

(C) identify, trace, and appropriately use recursion in 
programming solutions, including processing binary trees; 

(D) create or trace program solutions using hashing; 

(E) explore common algorithms such as matrix addition 
and multiplication, fractals, Towers of Hanoi, and magic square; and 

(F) create program solutions that exhibit robust behav-
ior by recognizing and avoiding runtime errors and handling antici-
pated errors. 

(6) Testing and documentation. The student demonstrates 
appropriate documentation and testing practices. The student is ex-
pected to: 

(A) use appropriate formatting and write documenta-
tion to support code maintenance, including pre- and post-condition 
statements; 

(B) write program assumptions in the form of asser-
tions; 

(C) write a Boolean expression to test a program asser-
tion; and 

(D) construct assertions to make explicit program in-
variants. 

(7) Practical application of technology. The student uti-
lizes technology concepts, systems, and operations as they apply to 
computer science. The student is expected to: 

(A) analyze and create computer program workflow 
charts and basic system diagrams, documenting system functions, 
features, and operations; 

(B) gather requirements, design, and implement a 
process by which programs can interact with each other such as using 
interfaces; 

(C) create simple programs using a low-level language 
such as assembly; 

(D) create discovery programs in a high-level language; 

(E) create scripts for an operating system; 

(F) explore industry best practices for secure program-
ming; and 

(G) explore emerging industry or technology trends. 

§127.676. Foundations of Cybersecurity (One Credit), Adopted 
2022. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12.Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry and 
relevant technical knowledge, and college and career readiness skills 
for students to further their education and succeed in current and 
emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-
ing scientific research and professional and technical services such as 
laboratory and testing services and research and development services. 

(3) Cybersecurity is a critical discipline concerned with 
safeguarding computers, networks, programs, and data from unautho-
rized access. As a field, it has gained prominence with the expansion 
of a globally connected society. As computing has become more so-
phisticated, so too have the abilities of adversaries looking to penetrate 
networks and access systems and sensitive information. Cybersecurity 
professionals prevent, detect, and respond to minimize disruptions to 
governments, organizations, and individuals. 

(4) In the Foundations of Cybersecurity course, students 
will develop the knowledge and skills needed to explore fundamen-
tal concepts related to the ethics, laws, and operations of cybersecurity. 
Students will examine trends and operations of cyberattacks, threats, 
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and vulnerabilities. Students will review and explore security policies 
designed to mitigate risks. The skills obtained in this course prepare 
students for additional study in cybersecurity. A variety of courses are 
available to students interested in this field. Foundations of Cyberse-
curity may serve as an introductory course in this field of study. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Employability skills. The student demonstrates neces-
sary skills for career development and successful completion of course 
outcomes. The student is expected to: 

(A) identify and demonstrate employable work behav-
iors such as regular attendance, punctuality, maintenance of a profes-
sional work environment, and effective written and verbal communi-
cation; 

(B) identify and demonstrate positive personal qualities 
such as authenticity, resilience, initiative, and a willingness to learn 
new knowledge and skills; 

(C) solve problems and think critically; 

(D) demonstrate leadership skills and function effec-
tively as a team member; and 

(E) demonstrate an understanding of ethical and legal 
responsibilities and ramifications in relation to the field of cybersecu-
rity. 

(2) Professional awareness. The student identifies various 
employment opportunities and requirements in the cybersecurity field. 
The student is expected to: 

(A) identify job and internship opportunities and ac-
companying job duties and tasks; 

(B) research careers in cybersecurity and information 
security and develop professional profiles that match education and job 
skills required for obtaining a job in both the public and private sectors; 

(C) identify and discuss certifications for cybersecurity-
related careers; and 

(D) explain the different types of services and roles 
found within a cybersecurity functional area such as a security opera-
tions center (SOC). 

(3) Ethics and laws. The student understands ethical and 
current legal standards, rights and restrictions governing technology, 
technology systems, digital media, and the use of social media. The 
student is expected to: 

(A) demonstrate and advocate for ethical and legal be-
haviors both online and offline among peers, family, community, and 
employers; 

(B) investigate and analyze local, state, national, and 
international cybersecurity laws such as the USA PATRIOT Act of 
2001, General Data Protection Regulation, Digital Millennium Copy-
right Act, Computer Fraud and Abuse Act, and Health Insurance Porta-
bility and Accountability Act of 1996 (HIPAA); 

(C) investigate and analyze noteworthy incidents or 
events regarding cybersecurity; 

(D) communicate an understanding of ethical and legal 
behavior when presented with various scenarios related to cybersecu-
rity activities; 

(E) define and identify tactics used in an incident such 
as social engineering, malware, denial of service, spoofing, and data 
vandalism; and 

(F) identify and use appropriate methods for citing 
sources. 

(4) Ethics and laws. The student differentiates between 
ethical and malicious hacking. The student is expected to: 

(A) identify motivations and perspectives for hacking; 

(B) distinguish between types of threat actors such as 
hacktivists, criminals, state-sponsored actors, and foreign govern-
ments; 

(C) identify and describe the impact of cyberattacks on 
the global community, society, and individuals; 

(D) differentiate between industry terminology for 
types of hackers such as black hats, white hats, and gray hats; and 

(E) determine and describe possible outcomes and legal 
ramifications of ethical versus malicious hacking practices. 

(5) Ethics and laws. The student identifies and defines cy-
berterrorism and counterterrorism. The student is expected to: 

(A) define cyberterrorism, state-sponsored cyberterror-
ism, and hacktivism; 

(B) compare and contrast physical terrorism and cybert-
errorism, including domestic and foreign actors; 

(C) define and explain intelligence gathering; 

(D) explain the role of cyber defense in protecting na-
tional interests and corporations; 

(E) explain the role of cyber defense in society and the 
global economy; and 

(F) explain the importance of protecting public infra-
structures such as electrical power grids, water systems, pipelines, 
transportation, and power generation facilities from cyberterrorism. 

(6) Digital citizenship. The student understands and 
demonstrates the social responsibility of end users regarding sig-
nificant issues related to digital technology, digital hygiene, and 
cyberbullying. The student is expected to: 

(A) identify and understand the nature and value of pri-
vacy; 

(B) analyze the positive and negative implications of a 
digital footprint and the maintenance and monitoring of an online pres-
ence; 

(C) discuss the role and impact of technology on pri-
vacy; 

(D) identify the signs, emotional effects, and legal con-
sequences of cyberbullying and cyberstalking; and 

(E) identify and discuss effective ways to deter and re-
port cyberbullying. 

50 TexReg 1450 February 28, 2025 Texas Register 



(7) Digital citizenship. The student understands the impli-
cations of sharing information and access with others. The student is 
expected to: 

(A) define personally identifiable information (PII); 

(B) evaluate the risks and benefits of sharing PII; 

(C) describe the impact of granting applications unnec-
essary permissions such as mobile devices accessing camera and con-
tacts; 

(D) describe the risks of granting third parties access to 
personal and proprietary data on social media and systems; and 

(E) describe the risks involved with accepting Terms of 
Service (ToS) or End User License Agreements (EULA) without a ba-
sic understanding of the terms or agreements. 

(8) Cybersecurity skills. The student understands basic cy-
bersecurity concepts and definitions. The student is expected to: 

(A) define cybersecurity and information security; 

(B) identify basic risk management and risk assessment 
principles related to cybersecurity threats and vulnerabilities, including 
the Zero Trust model; 

(C) explain the fundamental concepts of confidentiality, 
integrity, and availability (CIA triad); 

(D) describe the trade-offs between convenience and 
security; 

(E) identify and analyze cybersecurity breaches and in-
cident responses; 

(F) identify and analyze security challenges in domains 
such as physical, network, cloud, and web; 

(G) define and discuss challenges faced by cybersecu-
rity professionals such as internal and external threats; 

(H) identify indicators of compromise such as common 
risks, warning signs, and alerts of compromised systems; 

(I) explore and discuss the vulnerabilities of network-
connected devices such as Internet of Things (IoT); 

(J) use appropriate cybersecurity terminology; 

(K) explain the concept of penetration testing, includ-
ing tools and techniques; and 

(L) explore and identify common industry frameworks 
such as MITRE ATT&CKTM, MITRE Engage TM, and Cyber Kill 
Chain, and the Diamond Model. 

(9) Cybersecurity skills. The student understands and ex-
plains various types of malicious software (malware). The student is 
expected to: 

(A) define malware, including spyware, ransomware, 
viruses, and rootkits; 

(B) identify the transmission and function of malware 
such as trojan horses, worms, and viruses; 

(C) discuss the impact of malware and the model of "as 
a service"; 

(D) explain the role of reverse engineering for the de-
tection of malware and viruses; and 

(E) describe free and commercial antivirus and 
anti-malware software also known as Endpoint Detection and Re-
sponse software. 

(10) Cybersecurity skills. The student understands and 
demonstrates knowledge of techniques and strategies to prevent a 
system from being compromised. The student is expected to: 

(A) define system hardening; 

(B) use basic system administration privileges; 

(C) explain the importance of patching operating sys-
tems; 

(D) explain the importance of software updates; 

(E) describe standard practices to configure system ser-
vices; 

(F) explain the importance of backup files; 

(G) research and explain standard practices for securing 
computers, networks, and operating systems, including the concept of 
least privilege; and 

(H) identify vulnerabilities caused by a lack of cyberse-
curity awareness and training such as weaknesses posed by individuals 
within an organization. 

(11) Cybersecurity skills. The student understands basic 
network operations. The student is expected to: 

(A) identify basic network devices, including routers 
and switches; 

(B) define network addressing; 

(C) analyze incoming and outgoing rules for traffic 
passing through a firewall; 

(D) identify well known ports by number and service 
provided, including port 22 (Secure Shell Protocol/ssh), port 80 (Hy-
pertext Transfer Protocol/http), and port 443 (Hypertext Transfer Pro-
tocol Secure/https); 

(E) identify commonly exploited ports and services, in-
cluding ports 20 and 21 (File Transfer Protocol/ftp), port 23 (telnet pro-
tocol), and port 3389 (Remote Desktop Protocol/rdp); and 

(F) identify common tools for monitoring ports and net-
work traffic. 

(12) Cybersecurity skills. The student identifies standard 
practices of system administration. The student is expected to: 

(A) define what constitutes a secure password; 

(B) create a secure password policy, including length, 
complexity, account lockout, and rotation; 

(C) identify methods of password cracking such as 
brute force and dictionary attacks; and 

(D) examine and configure security options to allow 
and restrict access based on user roles. 

(13) Cybersecurity skills. The student demonstrates nec-
essary steps to maintain user access on the system. The student is ex-
pected to: 

(A) identify different types of user accounts and groups 
on an operating system; 
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(B) explain the fundamental concepts and standard 
practices related to access control, including authentication, authoriza-
tion, and auditing; 

(C) compare methods for single- and multi-factor 
authentication such as passwords, biometrics, personal identification 
numbers (PINs), secure tokens, and other passwordless authentication 
methods; 

(D) define and explain the purpose and benefits of an 
air-gapped computer; and 

(E) explain how hashes and checksums may be used to 
validate the integrity of transferred data. 

(14) Cybersecurity skills. The student explores the field of 
digital forensics. The student is expected to: 

(A) explain the importance of digital forensics to orga-
nizations, private citizens, and the public sector; 

(B) identify the role of chain of custody in digital foren-
sics; 

(C) explain the four steps of the forensics process, in-
cluding collection, examination, analysis, and reporting; 

(D) identify when a digital forensics investigation is 
necessary; 

(E) identify information that can be recovered from dig-
ital forensics investigations such as metadata and event logs; and 

(F) analyze the purpose of event logs and identify sus-
picious activity. 

(15) Cybersecurity skills. The student explores the opera-
tions of cryptography. The student is expected to: 

(A) explain the purpose of cryptography and encrypting 
data; 

(B) research historical uses of cryptography; 

(C) review and explain simple cryptography methods 
such as shift cipher and substitution cipher; 

(D) define and explain public key encryption; and 

(E) compare and contrast symmetric and asymmetric 
encryption. 

(16) Vulnerabilities, threats, and attacks. The student un-
derstands vulnerabilities, threats, and attacks. The student is expected 
to: 

(A) explain how computer vulnerabilities leave systems 
open to cyberattacks; 

(B) explain how users are the most common vehicle for 
compromising a system at the application level; 

(C) define and describe vulnerability, payload, exploit, 
port scanning, and packet sniffing; 

(D) identify internal threats to systems such as logic 
bombs and insider threats; 

(E) define and describe cyberattacks, including man-in-
the-middle, distributed denial of service, spoofing, and back-door at-
tacks; 

(F) differentiate types of social engineering techniques 
such as phishing; web links in email, instant messaging, social media, 
and other online communication with malicious links; shoulder surfing; 
and dumpster diving; and 

(G) identify various types of application-specific at-
tacks such as cross-site scripting and injection attacks. 

(17) Vulnerabilities, threats, and attacks. The student eval-
uates the vulnerabilities of networks. The student is expected to: 

(A) compare vulnerabilities associated with connecting 
devices to public and private networks; 

(B) explain device vulnerabilities and security solutions 
on networks such as supply chain security and counterfeit products; 

(C) compare and contrast protocols such as HTTP ver-
sus HTTPS; 

(D) debate the broadcasting or hiding of a wireless ser-
vice set identifier (SSID); and 

(E) research and discuss threats such as mandatory ac-
cess control (MAC) spoofing and packet sniffing. 

(18) Vulnerabilities, threats, and attacks. The student ana-
lyzes threats to computer applications. The student is expected to: 

(A) define application security; 

(B) identify methods of application security such as se-
cure development policies and practices; 

(C) explain the purpose and function of vulnerability 
scanners; 

(D) explain how coding errors may create system vul-
nerabilities such as buffer overflows and lack of input validation; and 

(E) analyze the risks of distributing insecure programs. 

(19) Risk assessment. The student understands risk and 
how risk assessment and risk management defend against attacks. The 
student is expected to: 

(A) define commonly used risk assessment terms, in-
cluding risk, asset, and inventory; 

(B) identify risk management strategies, including ac-
ceptance, avoidance, transference, and mitigation; and 

(C) compare and contrast risks based on an industry ac-
cepted rubric or metric such as Risk Assessment Matrix. 

§127.677. Digital Forensics (One Credit), Adopted 2022. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 9-12. Prerequisite: Founda-
tions of Cybersecurity. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and provid-
ing scientific research and professional and technical services, such as 
laboratory and testing services and research and development services. 

(3) Digital forensics is a critical discipline concerned with 
analyzing anomalous activity on computers, networks, programs, and 

50 TexReg 1452 February 28, 2025 Texas Register 



data. As a discipline, it has grown with the expansion of a globally 
connected digital society. As computing has become more sophisti-
cated, so too have the abilities to access systems and sensitive informa-
tion. Digital forensics professionals investigate and craft appropriate 
responses to disruptions to governments, organizations, and individu-
als. Whereas cybersecurity takes a proactive approach to information 
assurance to minimize harm, digital forensics takes a reactive approach 
to incident response. 

(4) Digital Forensics introduces students to the knowledge 
and skills of digital forensics. The course provides a survey of the field 
of digital forensics and incident response. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Employability skills. The student identifies necessary 
skills for career development and employment opportunities. The stu-
dent is expected to: 

(A) investigate the need for digital forensics; 

(B) research careers in digital forensics along with the 
education and job skills required for obtaining a job in both the public 
and private sector; 

(C) identify job and internship opportunities and ac-
companying job duties and tasks and contact one or more companies 
or organizations to explore career opportunities; 

(D) identify and discuss certifications for digital foren-
sics careers; 

(E) explain ethical and legal responsibilities in relation 
to the field of digital forensics; 

(F) identify and describe businesses and government 
agencies that use digital forensics; 

(G) identify and describe the kinds of crimes investi-
gated by digital forensics specialists; and 

(H) solve problems and think critically. 

(2) Employability skills. The student communicates and 
collaborates effectively. The student is expected to: 

(A) apply effective teamwork strategies; 

(B) collaborate with a community of peers and profes-
sionals; 

(C) create, review, and edit a report summarizing tech-
nical findings; and 

(D) present technical information to a non-technical au-
dience. 

(3) Ethics and laws. The student recognizes and analyzes 
ethical and current legal standards, rights, and restrictions related to 
digital forensics. The student is expected to: 

(A) develop a plan to advocate for ethical and legal be-
haviors both online and offline among peers, family, community, and 
employers; 

(B) research and discuss local, state, national, and in-
ternational law such as the Electronic Communications Privacy Act of 
1986, Title III (Pen Register Act); USA PATRIOT Act of 2001; and 
Digital Millennium Copyright Act; 

(C) research and discuss historic cases or events regard-
ing digital forensics or cybersecurity; 

(D) analyze ethical and legal behavior when presented 
with confidential or sensitive information in various scenarios related 
to cybersecurity activities; 

(E) analyze case studies of computer incidents; 

(F) use the findings of a computer incident investigation 
to reconstruct a computer incident; 

(G) identify and discuss intellectual property laws, is-
sues, and use; 

(H) contrast legal and illegal aspects of information 
gathering; 

(I) contrast ethical and unethical aspects of information 
gathering; 

(J) analyze emerging legal and societal trends affecting 
digital forensics; and 

(K) discuss how technological changes affect applica-
ble laws. 

(4) Digital citizenship. The student understands and 
demonstrates the social responsibility of end users regarding digital 
technology, safety, digital hygiene, and cyberbullying. The student is 
expected to: 

(A) identify and use digital information responsibly; 

(B) use digital tools responsibly; 

(C) identify and use valid and reliable sources of infor-
mation; and 

(D) gain informed consent prior to investigating inci-
dents. 

(5) Digital forensics skills. The student locates, processes, 
analyzes, and organizes data. The student is expected to: 

(A) identify sources of data; 

(B) analyze and report data collected; 

(C) discuss how to maintain data integrity such as by 
enabling encryption; 

(D) examine and describe metadata of a file; and 

(E) examine and describe how multiple data sources 
can be used for digital forensics, including investigating malicious 
software (malware) and email threats. 

(6) Digital forensics skills. The student understands soft-
ware concepts and operations as they apply to digital forensics. The 
student is expected to: 

(A) compare software applications as they apply to dig-
ital forensics; 

(B) describe the purpose of various application types 
such as email, web, file sharing, security applications, and data con-
cealment tools; 

(C) identify the different purposes of data formats such 
as pdf, wav, jpeg, and exe; 
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(D) describe how application logs and metadata are 
used for investigations such as Security Information and Event Man-
agement (SIEM) reports; 

(E) describe digital forensics tools; 

(F) select the proper software tool based on appropri-
ateness, effectiveness, and efficiency for a given digital forensics sce-
nario; 

(G) describe components of applications such as con-
figurations settings, data, supporting files, and user interface; and 

(H) describe how the "as a service" model applies to 
incident response. 

(7) Digital forensics skills. The student understands oper-
ating systems concepts and functions as they apply to digital forensics. 
The student is expected to: 

(A) compare various operating systems; 

(B) describe file attributes, including access and cre-
ation times; 

(C) describe how operating system logs are used for in-
vestigations; 

(D) compare and contrast the file systems of various op-
erating systems; 

(E) compare various primary and secondary storage de-
vices; and 

(F) differentiate between volatile and non-volatile 
memory. 

(8) Digital forensics skills. The student understands net-
working concepts and operations as they apply to digital forensics. The 
student is expected to: 

(A) examine networks, including Internet Protocol (IP) 
addressing and subnets; 

(B) describe the Open Systems Interconnection (OSI) 
model; 

(C) describe the Transmission Control Protocol/Inter-
net Protocol (TCP/IP) model; 

(D) use network forensic analysis tools to examine net-
work traffic data from sources such as firewalls, routers, intrusion de-
tection systems (IDS), and remote access logs; and 

(E) identify malicious or suspicious network activities 
such as mandatory access control (MAC) spoofing and rogue wireless 
access points. 

(9) Digital forensics skills. The student explains the prin-
ciples of access controls. The student is expected to: 

(A) define the principle of least privilege; 

(B) describe the impact of granting access and permis-
sions; 

(C) identify different access components such as pass-
words, tokens, key cards, and biometric verification systems; 

(D) explain the value of an access log to identify suspi-
cious activity; 

(E) describe the risks of granting third parties access to 
personal and proprietary data on social media and systems; 

(F) describe the risks involved with accepting Terms of 
Service (ToS) or End User License Agreements (EULA) without a ba-
sic understanding of the terms or agreements; and 

(G) identify various access control methods such as 
mandatory access control (MAC), attribute-based access control 
(ABAC), role-based access control (RBAC), and discretionary access 
control (DAC). 

(10) Incident response. The student follows a methodolog-
ical approach to prepare for and respond to an incident. The student is 
expected to: 

(A) define the components of the incident response cy-
cle, including preparation; detection and analysis; containment, eradi-
cation, and recovery; and post-incident activity; 

(B) describe incident response preparation; 

(C) discuss incident response detection and analysis; 

(D) discuss containment and eradication of and recov-
ery from an incident; 

(E) describe post-incident activities such as reflecting 
on lessons learned, using collected incident data, and retaining evi-
dence of an incident; 

(F) develop an incident response plan; and 

(G) describe ways a user may compromise the validity 
of existing evidence. 

(11) Incident response. The student objectively analyzes 
collected data from an incident. The student is expected to: 

(A) identify the role of chain of custody in digital foren-
sics; 

(B) describe safe data handling procedures; 

(C) explain the fundamental concepts of confidentiality, 
integrity, availability, authentication, and authorization; 

(D) identify and report information conflicts or suspi-
cious activity; 

(E) identify events of interest and suspicious activity by 
examining network traffic; and 

(F) identify events of interest and suspicious activity by 
examining event logs. 

(12) Incident response. The student analyzes the various 
ways systems can be compromised. The student is expected to: 

(A) analyze the different signatures of cyberattacks; 

(B) identify points of weakness and attack vectors such 
as online spoofing, phishing, and social engineering; and 

(C) differentiate between simple versus multistage at-
tacks. 

§127.678. Cybersecurity Capstone (One Credit), Adopted 2022. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Foun-
dations of Cybersecurity. Students shall be awarded one credit for suc-
cessful completion of this course. 

(c) Introduction. 
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(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
foundations. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services such 
as laboratory and testing services, and research and development ser-
vices. 

(3) Cybersecurity is a critical discipline concerned with 
safeguarding computers, networks, programs, and data from unautho-
rized access. As a field, it has gained prominence with the expansion 
of a globally connected society. As computing has become more 
sophisticated, so too have the abilities of adversaries looking to 
penetrate networks and access sensitive information. Cybersecurity 
professionals prevent, detect, and respond to minimize disruptions to 
governments, organizations, and individuals. 

(4) In the Cybersecurity Capstone course, students will de-
velop the knowledge and skills needed to explore advanced concepts 
related to the ethics, laws, and operations of cybersecurity. Students 
will examine trends and operations of cyberattacks, threats, and vul-
nerabilities. Students will develop security policies to mitigate risks. 
The skills obtained in this course prepare students for additional study 
toward industry certification. A variety of courses are available to stu-
dents interested in the cybersecurity field. Cybersecurity Capstone may 
serve as a culminating course in this field of study. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Employability skills. The student demonstrates neces-
sary skills for career development and successful completion of course 
outcomes. The student is expected to: 

(A) identify and demonstrate employable work behav-
iors such as regular attendance, punctuality, maintenance of a profes-
sional work environment, and effective written and verbal communi-
cation; 

(B) identify and demonstrate positive personal qualities 
such as authenticity, resilience, initiative, and a willingness to learn 
new knowledge and skills; 

(C) solve problems and think critically; 

(D) demonstrate leadership skills and function effec-
tively as a team member; and 

(E) communicate an understanding of ethical and legal 
responsibilities in relation to the field of cybersecurity. 

(2) Employability skills. The student identifies various em-
ployment opportunities in the cybersecurity field. The student is ex-
pected to: 

(A) develop a personal career plan along with the edu-
cation, job skills, and experience necessary to achieve career goals; 

(B) develop a resume or a portfolio appropriate to a cho-
sen career plan; and 

(C) demonstrate interview skills for successful job 
placement. 

(3) Ethics and laws. The student evaluates ethical and cur-
rent legal standards, rights, and restrictions governing technology, tech-
nology systems, digital media and information technology, and the use 
of social media in the context of today's society. The student is ex-
pected to: 

(A) analyze and apply to a scenario local, state, na-
tional, and international cybersecurity laws such as David's Law and 
Digital Millennium Copyright Act; 

(B) evaluate noteworthy incidents or events regarding 
cybersecurity; and 

(C) evaluate compliance requirements such as Section 
508 of the Rehabilitation Act of 1973, Family Educational Rights and 
Privacy Act of 1974 (FERPA), Health Insurance Portability and Ac-
countability Act of 1996 (HIPAA), Gramm-Leach-Bliley Act (GLBA), 
and Cybersecurity Maturity Model Certification (CMMC). 

(4) Digital citizenship. The student understands and 
demonstrates the social responsibility of end users regarding signifi-
cant issues relating to digital technology, safety, digital hygiene, and 
cyberbullying. The student is expected to: 

(A) debate the relationship between privacy and secu-
rity; and 

(B) differentiate between ethical and unethical behavior 
when presented with various scenarios related to cybersecurity activi-
ties. 

(5) Cybersecurity skills. The student simulates the process 
of penetration testing. The student is expected to: 

(A) illustrate the phases of penetration testing, includ-
ing plan, discover, attack, and report; 

(B) design a plan to gain authorization for penetration 
testing; 

(C) evaluate commonly used vulnerability scanning 
tools such as port scanning, packet sniffing, and password crackers; 

(D) develop a list of exploits based on results of scan-
ning tool reports; and 

(E) prioritize a list of mitigations based on results of 
scanning tool reports. 

(6) Cybersecurity skills. The student understands common 
cryptographic methods. The student is expected to: 

(A) evaluate symmetric and asymmetric algorithms 
such as substitution cipher, Advanced Encryption Standard (AES), 
Diffie-Hellman, and Rivest-Shamir-Adleman (RSA); 

(B) interpret the purpose of hashing algorithms, includ-
ing blockchain; 

(C) demonstrate password salting; 

(D) explain and create a digital signature; and 

(E) illustrate steganography. 

(7) Cybersecurity skills. The student understands the con-
cept of system defense. The student is expected to: 
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(A) explain the purpose of establishing system base-
lines; 

(B) evaluate the role of physical security; 

(C) evaluate the functions of network security devices 
such as firewalls, intrusion detection systems (IDS), intrusion preven-
tion systems (IPS), intrusion detection prevention systems (IDPS), and 
security information and event management (SIEM) systems; 

(D) analyze log files for anomalies; and 

(E) develop a plan demonstrating the concept of de-
fense in depth. 

(8) Cybersecurity skills. The student demonstrates an un-
derstanding of secure network design. The student is expected to: 

(A) explain the benefits of network segmentation, in-
cluding sandboxes, air gaps, and virtual local area networks (VLAN); 

(B) investigate and discuss the role of software-man-
aged networks, including virtualization and cloud architecture; 

(C) evaluate the role of honeypots and honeynets in net-
works; and 

(D) create an incoming and outgoing network policy for 
a firewall. 

(9) Cybersecurity skills. The student integrates principles 
of digital forensics. The student is expected to: 

(A) identify cyberattacks by their signatures, indicators, 
or patterns; 

(B) explain proper data acquisition; 

(C) examine evidence from devices for suspicious ac-
tivities; and 

(D) critique current cybercrime cases involving digital 
forensics. 

(10) Cybersecurity skills. The student explores expanding 
and emerging technology. The student is expected to: 

(A) describe the concept of Security as a Service and 
the role of managed security service providers (MSSP); 

(B) describe the integration of artificial intelligence and 
machine learning in cybersecurity; 

(C) investigate impacts made by predictive analytics on 
cybersecurity; and 

(D) research and investigate other emerging trends such 
as augmented reality and quantum computing. 

(11) Cybersecurity skills. The student uses various operat-
ing system environments. The student is expected to: 

(A) select and execute appropriate commands via the 
command line interface (CLI) such as ls, cd, pwd, cp, mv, chmod, ps, 
sudo, and passwd; 

(B) describe the file system structure for multiple oper-
ating systems; 

(C) manipulate and edit files within the CLI; and 

(D) determine network status using the CLI with com-
mands such as ping, ifconfig/ipconfig, traceroute/tracert, and netstat. 

(12) Cybersecurity skills. The student clearly and effec-
tively communicates technical information. The student is expected 
to: 

(A) collaborate with others to create a technical report; 

(B) create, review, and edit a report summarizing tech-
nical findings; and 

(C) present technical information to a non-technical au-
dience. 

(13) Risk assessment. The student understands risk and 
how risk assessment and risk management defend against attacks. The 
student is expected to: 

(A) differentiate types of attacks, including operating 
systems, software, hardware, network, physical, social engineering, 
and cryptographic; 

(B) explain blended threats such as combinations 
of software, hardware, network, physical, social engineering, and 
cryptographic; 

(C) discuss types of risk, including business, opera-
tional, security, and financial; 

(D) discuss risk response techniques, including accept, 
transfer, avoid, and mitigate; 

(E) develop a plan of preventative measures based on 
discovered vulnerabilities and the likelihood of a cyberattack; 

(F) identify and discuss common vulnerability disclo-
sure websites; 

(G) describe common web vulnerabilities such as cross-
site scripting, buffer overflow, injection, spoofing, and denial of ser-
vice; 

(H) describe common data destruction and media sani-
tation practices such as wiping, shredding, and degaussing; and 

(I) develop an incident response plan for a given sce-
nario or attack. 

(14) Risk assessment. The student understands risk man-
agement processes and concepts. The student is expected to: 

(A) describe Zero Trust, least privilege, and various ac-
cess control methods such as mandatory access control (MAC), role-
based access control (RBAC), and discretionary access control (DAC); 

(B) develop and defend a plan for multi-factor access 
control using components such as biometric verification systems, key 
cards, tokens, and passwords; and 

(C) review and appraise a disaster recovery plan (DRP) 
that includes backups, redundancies, system dependencies, and alter-
nate sites. 

(15) Risk assessment. The student investigates the role and 
effectiveness of environmental controls. The student is expected to: 

(A) explain commonly used physical security controls, 
including lock types, fences, barricades, security doors, and mantraps; 
and 

(B) describe the role of embedded systems such as fire 
suppression; heating, ventilation, and air conditioning (HVAC) sys-
tems; security alarms; and video monitoring. 

§127.679. Computer Maintenance (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
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uisite: Principles of Information Technology. Recommended corequi-
site: Computer Maintenance Lab. Students shall be awarded one credit 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Computer Maintenance, students will acquire 
knowledge of computer maintenance and creating appropriate docu-
mentation. Students will analyze the social responsibility of business 
and industry regarding the significant issues relating to the envi-
ronment, ethics, health, safety, and diversity in society and in the 
workplace as related to computer maintenance. Students will apply 
technical skills to address the IT industry and emerging technologies. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) employ effective reading and writing skills; 

(B) employ effective verbal and nonverbal communica-
tion skills; 

(C) solve problems and think critically; 

(D) demonstrate leadership skills and function effec-
tively as a team member; 

(E) identify and implement proper safety procedures; 

(F) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of IT; and 

(G) demonstrate planning and time-management skills 
such as project management, including initiating, planning, executing, 
monitoring and controlling, and closing a project. 

(2) The student identifies various employment opportuni-
ties in the IT field. The student is expected to: 

(A) identify job opportunities and accompanying job 
duties and tasks; and 

(B) examine the role of certifications, resumes, and 
portfolios in the IT profession. 

(3) The student applies academic skills to the requirements 
of computer technologies. The student is expected to: 

(A) demonstrate effective verbal and written communi-
cation skills with individuals from varied cultures such as fellow work-
ers, management, and customers; and 

(B) interpret appropriate documentation such as 
schematics, drawings, charts, diagrams, technical manuals, and bul-
letins. 

(4) The student acquires an understanding of computer 
hardware technologies. The student is expected to: 

(A) explain the fundamentals of microprocessor theory; 

(B) define the use of Boolean and Binary logic in com-
puter technologies; 

(C) explain the theories of magnetism, electricity, and 
electronics as related to computer technologies; 

(D) explain proper troubleshooting techniques as 
related to computer hardware; 

(E) differentiate among digital and analog input and 
output electronics theory; 

(F) explain the relationships relative to data-communi-
cations theory; 

(G) describe the architecture of various computer sys-
tems; 

(H) describe the function of computer components such 
as central processing units, storage devices, and peripheral devices; 

(I) explain computer system environmental require-
ments and related control devices; and 

(J) identify new and emerging technologies that may af-
fect the field of computer technology. 

(5) The student uses hardware design, operation, and main-
tenance knowledge and skills to identify major computer components. 
The student is expected to: 

(A) identify the purpose and function of computer com-
ponents in the operation of the computer system such as central pro-
cessing unit, mother board, sockets, chipsets, basic input and output 
system and their drivers, memory, hard drive technologies, video cards, 
input and output devices and ports, and modem and network interface 
cards (NIC); 

(B) identify how mobile devices such as personal data 
assistants and cell phones operate; 

(C) identify how mobile devices such as personal data 
assistants and cell phones connect and share data; 

(D) demonstrate an understanding of the rationale be-
hind error messages and symptoms of hardware failures; 

(E) research interrupt sequences and beep codes; and 

(F) identify priorities and interrupts at the system level. 

(6) The student acquires knowledge of operating system 
design, including operation and maintenance. The student is expected 
to: 

(A) explain the fundamentals of an operating system; 

(B) compare and contrast different operating systems; 
and 

(C) identify the operating systems of mobile devices. 
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(7) The student acquires knowledge of the theory behind 
the installation, configuration of software programs, and updates in IT 
systems. The student is expected to: 

(A) identify the operational features and proper termi-
nology related to computer software systems; 

(B) evaluate application software packages; 

(C) verify that software is properly licensed prior to in-
stallation; 

(D) differentiate between types of software such as 
Software as a Service, single-user, per-seat, enterprise, freeware, 
shareware, and open-source licensing; and 

(E) explain proper troubleshooting techniques related 
to computer software. 

(8) The student acquires knowledge of the installation and 
configuration of network connections. The student is expected to: 

(A) explain the fundamentals of network connections 
and interface requirements; 

(B) explain the steps required to install and configure a 
computer on a network; and 

(C) identify the steps to troubleshoot network connec-
tivity. 

§127.680. Computer Maintenance Lab (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Information Technology. Corequisite: Computer 
Maintenance. This course must be taken concurrently with Computer 
Maintenance and may not be taken as a stand-alone course. Districts 
are encouraged to offer this course in a consecutive block with Com-
puter Maintenance to allow students sufficient time to master the con-
tent of both courses. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Computer Maintenance Lab, students will acquire 
knowledge of computer maintenance and creating appropriate docu-
mentation. Students will analyze the social responsibility of business 
and industry regarding the significant issues relating to the environ-
ment, ethics, health, safety, and diversity in society and in the work-
place as related to computer maintenance. Students will apply techni-
cal skills to address the IT industry and emerging technologies. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate work behaviors that enhance employ-
ability and job advancement such as regular attendance, promptness, 
attention to proper attire, maintenance of a clean and safe work envi-
ronment, appropriate voice, and pride in work; 

(B) demonstrate positive personal qualities such as flex-
ibility, open mindedness, initiative, listening attentively to speakers, 
and willingness to learn new skills; 

(C) employ effective reading and writing skills; 

(D) employ effective verbal and nonverbal communi-
cation skills; 

(E) solve problems and think critically; 

(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) identify and implement proper safety procedures; 

(H) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of IT; and 

(I) demonstrate planning and time-management skills 
such as project management, including initiating, planning, executing, 
monitoring and controlling, and closing a project. 

(2) The student applies academic skills to the requirements 
of computer technologies. The student is expected to: 

(A) complete work orders for repair and installation; 

(B) estimate supplies, materials, and labor costs for in-
stallation, maintenance, and repair work orders; and 

(C) locate and interpret appropriate documentation 
such as schematics, drawings, charts, diagrams, technical manuals, 
and bulletins. 

(3) The student demonstrates the proper function and ap-
plication of the tools, equipment, and materials used in computer tech-
nologies. The student is expected to: 

(A) demonstrate safe use of equipment in computer 
technologies such as hand and power tools; 

(B) employ available reference documentation such as 
tools, materials, and Internet sources to access information as needed; 

(C) demonstrate proper handling and disposal of envi-
ronmentally hazardous materials used in computer technologies; and 

(D) research new and emerging technologies that may 
affect the field of computer technology. 

(4) The student applies the concepts and skills of the trade 
in simulated work situations. The student is expected to: 

(A) use electronic test equipment to measure current, 
voltage, power, and resistance; 

(B) describe digital circuits and bus design; 

(C) demonstrate the operational features and proper ter-
minology related to computer systems; 
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(D) demonstrate proper usage of the various compo-
nents of a computer system such as the central processor, basic input 
and output system, read-only memory, and random access memory; 
and 

(E) troubleshoot computer peripheral devices. 

(5) The student uses hardware design, operation, and main-
tenance knowledge and skills to identify major computer components. 
The student is expected to: 

(A) assemble and install a basic computer system; and 

(B) install and configure computer components such as 
printers and other peripherals. 

(6) The student uses troubleshooting skills to solve client 
problems. The student is expected to: 

(A) diagnose error messages and symptoms of hard-
ware failures; 

(B) research and identify interrupt sequences and beep 
codes; 

(C) identify priorities and interrupts at the system level; 

(D) test a system using diagnostic tools and software; 

(E) diagnose problems in operating systems; 

(F) differentiate between hardware and software fail-
ure; 

(G) update Basic Input/Output System (BIOS); 

(H) demonstrate hard drive maintenance procedures 
such as defrag scan and clear caches; 

(I) gather information from the user; 

(J) repair malfunctioning hardware systems; 

(K) reinstall software as needed; 

(L) demonstrate system backup and recovery; 

(M) restore a system to various states such as safe 
modes and previous; 

(N) demonstrate knowledge of operating system design 
such as operation and maintenance; and 

(O) apply knowledge of operating system design to per-
form information support and service tasks of different operating sys-
tems. 

(7) The student installs and configures software programs 
and updates IT systems. The student is expected to: 

(A) evaluate application software packages and test the 
functionality of a proposed software configuration; 

(B) verify software is properly licensed prior to instal-
lation; 

(C) install application and systems software using 
available resources as needed; 

(D) resolve problems with installation if any occur such 
as recovery from system error; 

(E) perform software customization as requested; 

(F) document all procedures; and 

(G) install and maintain security software. 

(8) The student installs, configures, and verifies active net-
work connection. The student is expected to: 

(A) demonstrate an understanding of network connec-
tion and interface requirements; 

(B) install and configure a computer on a network; and 

(C) verify and troubleshoot network connectivity. 

(9) The student provides support to computer users to 
maintain service. The student is expected to: 

(A) develop a written disaster recovery plan; and 

(B) develop a written preventive maintenance plan. 

§127.681. Networking (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisites: Principles of Information Technology, Computer Mainte-
nance, and Computer Maintenance Lab. Recommended corequisite: 
Networking Lab. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Networking, students will develop knowledge of the 
concepts and skills related to data networking technologies and prac-
tices in order to apply them to personal or career development. To pre-
pare for success, students will have opportunities to reinforce, apply, 
and transfer knowledge and skills to a variety of settings and problems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates the professional stan-
dards/employability skills as required by business and industry. The 
student is expected to: 

(A) identify and demonstrate work behaviors that en-
hance employability and job advancement such as regular attendance, 
promptness, attention to proper attire, maintenance of a clean and safe 
work environment, appropriate voice, and pride in work; 

(B) identify and demonstrate positive personal qualities 
such as flexibility, open-mindedness, initiative, listening attentively to 
speakers, and willingness to learn new knowledge and skills; 

(C) employ effective reading and writing skills; 
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(D) employ effective verbal and nonverbal communi-
cation skills; 

(E) solve problems and think critically; 

(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) identify and implement proper safety procedures; 

(H) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of IT; and 

(I) demonstrate planning and time-management skills 
such as project management, including initiating, planning, executing, 
monitoring and controlling, and closing a project. 

(2) The student identifies various employment opportuni-
ties in the IT field. The student is expected to: 

(A) select and research a specific job area with its ac-
companying duties and tasks; 

(B) formulate a personal career plan along with the ed-
ucation, job skills, and experience necessary to achieve career goals; 
and 

(C) develop a resume. 

(3) The student relates core academic skills to the require-
ments of telecommunications and data network services. The student 
is expected to: 

(A) demonstrate effective verbal and written communi-
cation skills with individuals from varied cultures such as fellow work-
ers, management, and customers; 

(B) complete work orders for repair and installation; 

(C) estimate supplies, materials, and labor costs on in-
stallation, maintenance, and repair work orders; and 

(D) interpret technical documentation such as schemat-
ics, drawings, charts, diagrams, technical manuals, and bulletins. 

(4) The student acquires an understanding of telecommu-
nications and data network services. The student is expected to: 

(A) explain digital and analog electronics theory; 

(B) demonstrate knowledge of binary in relation to In-
ternet Protocol (IP) addressing; 

(C) distinguish the differences between a data packet 
and voice communications; 

(D) define the layers and functions of the Open System 
Interconnection model; 

(E) explain Transport Control Protocol and IP funda-
mentals, including subnetting; 

(F) distinguish between public and private networks; 

(G) describe the standards and operations of wireless 
technologies in telecommunications and data networks; 

(H) differentiate between types of networks; 

(I) identify national standards for data communication; 
and 

(J) identify the potential benefits and problems for the 
future of telecommunications and data networking. 

(5) The student analyzes various types of configurations 
and upgrading. The student is expected to: 

(A) demonstrate understanding of components of 
telecommunications and data networks; 

(B) identify major network operating systems; 

(C) distinguish between different types of cables used 
in the telecommunications and data networking; 

(D) describe telecommunications and data networking 
media and connectors; 

(E) differentiate among computer network topologies; 

(F) explain the distinction between connectionless and 
connection transport; 

(G) explain the use of Transport Control Protocol and 
IP utilities; 

(H) explain how to test, validate, and troubleshoot IP 
connectivity; and 

(I) identify good practices to ensure network security. 

(6) The student recognizes and recommends the various 
types of network components to address industry needs. The student is 
expected to: 

(A) analyze various types and components of networks; 
and 

(B) analyze the characteristics of networks to select the 
optimum configuration for an industry solution. 

(7) The student develops a network design plan. The stu-
dent is expected to: 

(A) produce planning documentation required prior to 
network implementation; 

(B) explain the impact of environmental factors on 
computer networks; 

(C) identify common peripheral ports and common net-
work components such as hubs, routers, and switches; 

(D) develop an addressing scheme, including a subnet-
ting chart; 

(E) specify the tools that are commonly used to resolve 
network equipment problems; 

(F) identify vendor testing documentation such as 
patches, fixes, and upgrades; 

(G) demonstrate standard backup procedures and 
backup media storage practices; and 

(H) identify the factors that might affect performance 
in a network environment such as logic or frequency spectrum inter-
ference. 

(8) The student provides support to computer users to 
maintain service. The student is expected to: 

(A) develop a written disaster recovery plan; and 

(B) develop a written preventive maintenance plan. 

§127.682. Networking Lab (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisites: Principles of Information Technology, Computer Mainte-
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nance, and Computer Maintenance Lab. Corequisite: Networking. 
This course must be taken concurrently with Networking and may not 
be taken as a stand-alone course. Districts are encouraged to offer this 
course in a consecutive block with Networking to allow students suf-
ficient time to master the content of both courses. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Networking Lab, students will develop knowledge 
of the concepts and skills related to telecommunications and data net-
working technologies and practices in order to apply them to personal 
or career development. To prepare for success, students must have op-
portunities to reinforce, apply, and transfer knowledge and skills to a 
variety of settings and problems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and demonstrate work behaviors that en-
hance employability and job advancement such as regular attendance, 
promptness, attention to proper attire, maintenance of a clean and safe 
work environment, appropriate voice, and pride in work; 

(B) identify and demonstrate positive personal qualities 
such as flexibility, open-mindedness, initiative, listening attentively to 
speakers, and willingness to learn new knowledge and skills; 

(C) employ effective reading and writing skills; 

(D) employ effective verbal and nonverbal communi-
cation skills; 

(E) solve problems and think critically; 

(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) identify and implement proper safety procedures; 

(H) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of IT; and 

(I) demonstrate planning and time-management skills 
such as project management, including initiating, planning, executing, 
monitoring and controlling, and closing a project. 

(2) The student identifies various employment opportuni-
ties in the IT field. The student is expected to: 

(A) select and research a specific job area with its ac-
companying duties and tasks; 

(B) formulate a personal career plan along with the ed-
ucation, job skills, and experience necessary to achieve career goals; 
and 

(C) develop a resume. 

(3) The student applies related core academic skills to the 
requirements of telecommunications and data network services. The 
student is expected to: 

(A) demonstrate effective verbal and written communi-
cation skills with individuals from varied cultures such as fellow work-
ers, management, and customers; 

(B) complete work orders for repair and installation; 

(C) estimate supplies, materials, and labor costs on in-
stallation, maintenance, and repair work orders; and 

(D) interpret technical documentation such as schemat-
ics, drawings, charts, diagrams, technical manuals, and bulletins. 

(4) The student recognizes and recommends the various 
types of network components to address industry needs. The student is 
expected to: 

(A) analyze various types and components of networks; 

(B) use knowledge of the characteristics of networks to 
select the optimum configuration for an industry solution; and 

(C) recommend data network solutions based on sce-
nario-driven problems. 

(5) The student develops a network design plan. The stu-
dent is expected to: 

(A) produce necessary documentation required prior to 
network implementation such as administrative and test accounts, pass-
words, Internet Protocol addressing, and configurations; 

(B) analyze the impact of environmental factors on 
computer networks; 

(C) indicate common peripheral ports and common net-
work components; 

(D) develop an addressing scheme, including a subnet-
ting chart; 

(E) specify the tools that are commonly used to resolve 
network equipment problems; 

(F) identify vendor testing documentation such as 
patches, fixes, and upgrades; 

(G) demonstrate awareness of standard backup proce-
dures and backup media storage practices; 

(H) distinguish between common types of telecommu-
nications and data network cabling; 

(I) identify the factors that might affect performance in 
a network environment such as logic or frequency spectrum interfer-
ence; and 

(J) research new and emerging technologies that may 
affect the field of telecommunications and data networking services. 

(6) The student implements a data network plan. The stu-
dent is expected to: 
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(A) demonstrate awareness of compatibility and ca-
bling issues; 

(B) implement an addressing scheme, including a sub-
net; 

(C) install various types of data connectors and cabling 
used in computer networking and data communications; 

(D) connect various types of data connectors and ca-
bling used in computer networking and data communications; 

(E) troubleshoot physical and logical indicators of trou-
ble; 

(F) employ a systematic approach to identify a network 
problem, distinguish between operator or system error, and select the 
appropriate steps to correct the error; 

(G) determine the cause of a problem and select the ap-
propriate corrective action for the network problem; and 

(H) maintain a hierarchical structure for the storing and 
organizing of data on networks. 

(7) The student implements network security systems. The 
student is expected to: 

(A) assess potential security threats to information sys-
tems; 

(B) identify the range of security needs and the prob-
lems that can occur on a data network due to security lapses; 

(C) define and identify unethical practices such as hack-
ing, phone fraud, online piracy, and data vandalism; 

(D) evaluate issues related to privacy, depersonaliza-
tion, and government control of data communications; 

(E) develop and implement a network security plan; and 

(F) identify the role that network components such as 
routers, firewalls, intrusion detection systems, and virtual private net-
works play in security. 

(8) The student knows the function and application of the 
tools, equipment, technologies, and materials used in telecommunica-
tions services. The student is expected to: 

(A) demonstrate safe use of equipment commonly em-
ployed in telecommunications services such as hand and power tools; 
and 

(B) demonstrate proper handling and disposal of envi-
ronmentally hazardous materials used in telecommunications services. 

(9) The student provides support to computer users to 
maintain service. The student is expected to: 

(A) develop a written disaster recovery plan; and 

(B) develop a written preventive maintenance plan. 

§127.683. Digital Media (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Digital Media, students will analyze and assess cur-
rent and emerging technologies, while designing and creating multime-
dia projects that address customer needs and resolve a problem. Stu-
dents will implement personal and interpersonal skills to prepare for 
a rapidly evolving workplace environment. The knowledge and skills 
acquired and practiced will enable students to successfully perform and 
interact in a technology-driven society. Students will enhance reading, 
writing, computing, communication, and critical thinking and apply 
them to the IT environment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and demonstrate work behaviors and qual-
ities that enhance employability and job advancement such as regular 
attendance, attention to proper attire, maintenance of a clean and safe 
work environment, pride in work, flexibility, and initiative; 

(B) employ effective verbal and nonverbal communica-
tion skills; 

(C) employ effective reading and writing skills; 

(D) solve problems and think critically; 

(E) demonstrate leadership skills and function effec-
tively as a team member; 

(F) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of information technology; and 

(G) demonstrate planning and time-management skills 
such as storyboarding and project management, including initiating, 
planning, executing, monitoring and controlling, and closing a project. 

(2) The student identifies employment opportunities in the 
IT field with a focus in the area of digital media. The student is expected 
to: 

(A) identify job opportunities and accompanying job 
duties and tasks; 

(B) research careers of personal interest along with the 
education, job skills, and experience required to achieve personal ca-
reer goals; 

(C) demonstrate an understanding of the functions of 
resumes and portfolios; and 
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(D) create a digital portfolio. 

(3) The student uses emerging technologies to exchange 
and gather information and resources. The student is expected to: 

(A) collaborate using various electronic technologies 
such as email, blogs, chat rooms, discussion threads, social media, 
podcasting, and wikis; 

(B) demonstrate appropriate search strategies for find-
ing resources or assets on the Internet; 

(C) discuss recent digital media technologies; and 

(D) evaluate and select appropriate software for the de-
velopment of projects. 

(4) The student complies with standard practices and be-
haviors that meet legal and ethical responsibilities. The student is ex-
pected to: 

(A) explain and demonstrate ethical use of technology 
and online resources; 

(B) compare and contrast fair use, open source, and cre-
ative commons; 

(C) adhere to intellectual property laws and regulations; 

(D) differentiate between copyright and trademarks; 

(E) explain the concept of intellectual property laws, in-
cluding copyright, trademarks, and patents and consequences of violat-
ing each type of law; 

(F) define and identify unethical practices such as hack-
ing, online piracy, and data vandalism; 

(G) demonstrate ethical use of Internet and online re-
sources, including citation of source; and 

(H) describe the function of a non-disclosure agreement 
and intellectual property agreement. 

(5) The student analyzes and applies design and layout 
principles in digital media. The student is expected to: 

(A) compare and contrast printed and digital communi-
cations products that demonstrate appropriate and inappropriate use of 
design and layout principles; 

(B) identify and apply perspective such as backgrounds, 
light, shades, shadows, and scale to capture a focal point and create 
depth; 

(C) identify and apply principles of proportion, balance, 
variety, emphasis, harmony, symmetry, unity, and repetition in type, 
color, size, line thickness, shape, and space; 

(D) identify and apply three-dimensional effects such 
as foreground, middle distance, and background images; 

(E) identify and apply concepts of typography; 

(F) identify and apply color theory; and 

(G) create and improve digital products by applying the 
appropriate design and layout principles. 

(6) The student designs and creates digital graphics. The 
student is expected to: 

(A) compare and contrast the characteristics of raster-
based bitmap graphics and vector-based graphics; 

(B) create and modify digital graphics using appropri-
ate vector-based and raster-based software following standard design 
principles; 

(C) export and set graphics to be used in both print and 
digital formats; 

(D) demonstrate knowledge of graphic resolution, file 
size, file formats, and file management; 

(E) determine the type of data stored in a file based on 
its file extension and select appropriate software to modify, create, and 
view the file; and 

(F) differentiate between the color mode selections in 
determining product output. 

(7) The student demonstrates appropriate use of digital 
photography equipment and techniques. The student is expected to: 

(A) demonstrate proper use of safety procedures while 
using digital photography equipment; 

(B) capture still shot images using digital photography 
equipment incorporating various photo composition techniques such as 
lighting, perspective, candid versus posed, rule of thirds, and level of 
horizon; 

(C) transfer still shot images from equipment to the 
computer; and 

(D) demonstrate photographic enhancement techniques 
such as feathering, layering, masking, and color enhancement using 
appropriate photo editing software. 

(8) The student demonstrates appropriate use of video 
equipment and techniques. The student is expected to: 

(A) demonstrate proper use of safety procedures while 
using digital video equipment; 

(B) demonstrate proper use of terminology in relation 
to video technology; 

(C) demonstrate proper ethics in the use of digital video 
photography equipment to capture video images; 

(D) transfer video images from equipment to the com-
puter; 

(E) apply videographic enhancement and editing tech-
niques such as panning, transitioning, zooming, content editing, and 
synchronizing audio and video using appropriate digital manipulation 
software; and 

(F) export video files in digital formats to be used in 
various delivery systems such as podcasts, downloadable media, social 
media, and streaming video. 

(9) The student demonstrates appropriate use of audio 
equipment and techniques. The student is expected to: 

(A) demonstrate proper use of safety procedures while 
using digital audio equipment; 

(B) demonstrate proper use of terminology and con-
cepts in relation to audio technology; 

(C) demonstrate proper use of digital audio equipment 
to capture audio files; 

(D) transfer audio files from equipment to the com-
puter; 
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(E) demonstrate proper use of audio editing software 
such as adding effects, fading, volume control, and manipulation of 
waveforms using appropriate digital manipulation software; and 

(F) export audio files to be used in digital formats in 
various delivery systems such as podcasts, downloadable files, social 
media, and streaming video. 

(10) The student demonstrates appropriate use of anima-
tion. The student is expected to: 

(A) plan and create a linear and non-linear animation 
using accepted standards such as design principles, frames and key 
frames, integration of audio into an animation, and user interactive con-
trols; 

(B) deploy animation to be used in various digital for-
mats and on various video animation players; and 

(C) create an interactive animation. 

(11) The student demonstrates appropriate project manage-
ment in the creation of digital media projects. The student is expected 
to: 

(A) initiate a project, including identifying the purpose, 
audience, and audience needs for design plans; 

(B) develop a plan for a media project such as a story-
board and stage development and identify equipment and resources; 

(C) execute and monitor and control a project along its 
timeline and make suggested revisions until completion of the project; 
and 

(D) close a project, including identifying lessons 
learned. 

(12) The student deploys digital media into print, 
web-based, and video products. The student is expected to: 

(A) incorporate video, audio, text, graphics, and anima-
tions into a web page; 

(B) incorporate various digital media products into an 
electronic document such as a newsletter, social media outlet, poster, 
or report; and 

(C) incorporate various digital media products into an 
interactive product such as an animation, computer program, simula-
tion, interactive website, or application. 

§127.684. Web Communications (One-Half Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one-half 
credit for successful completion of this course. This course is a Level 
1 course and is recommended for students in Grade 9. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Web Communications, students will acquire knowl-
edge of web communications and technological operations and con-
cepts. This is an exploratory course in web communications. The six 
strands include creativity and innovation; communication and collab-
oration; research and information fluency; critical thinking; problem 
solving, and decision making; digital citizenship; and technology op-
erations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student demonstrates 
creative thinking, constructs knowledge, and develops innovative 
products and processes using technology. The student is expected to: 

(A) demonstrate proficiency in the use of local and on-
line collaboration; 

(B) create websites using web editors or web authoring 
programs; 

(C) evaluate the accessibility and usability of original 
websites; and 

(D) conceptualize possible technologies based on cur-
rent technical trends. 

(2) Communication and collaboration. The student uses 
digital technology to work collaboratively toward his or her own learn-
ing and the learning of others. The student is expected to: 

(A) analyze and implement the proper and acceptable 
use of digital/virtual communications technologies such as instant mes-
saging (IM), chat, email, and social networking; 

(B) define and implement the acquisition, sharing, and 
use of files taking into consideration primary ownership and copyright; 

(C) apply decisions regarding the selection, acquisition, 
and sharing of uniform resource locators (URLs) used in research, tak-
ing into consideration their quality, appropriateness, and effectiveness; 
and 

(D) solve problems using critical-thinking strategies. 

(3) Research and information fluency. The student applies 
digital tools to gather, evaluate, and use information. The student is 
expected to: 

(A) verify the accuracy, validity, and currency of ac-
quired information; 

(B) conduct effective searches using Boolean opera-
tors; 

(C) acquire and use appropriate vocabulary terms; 

(D) cite sources appropriately using established meth-
ods; 

(E) model ethical and legal acquisition of digital infor-
mation following guidelines in the student code of conduct, including 
plagiarism and copyright laws; 
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(F) identify and discuss emerging technologies and 
their impact; 

(G) understand Internet history and structure and how 
they impact current use; and 

(H) demonstrate appropriate use of grammar, spelling, 
and vocabulary when creating original work. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses critical-thinking skills to plan and conduct re-
search, manage projects, solve problems, and make informed decisions 
using appropriate digital tools and resources. The student is expected 
to: 

(A) demonstrate the transfer and adaptation of knowl-
edge through the creation of original work; 

(B) evaluate and implement security measures such as 
firewalls and Hypertext Transfer Protocol Secure (HTTPS) to protect 
original work; 

(C) analyze and follow timelines needed to create, edit, 
and present original work; 

(D) verify current licensing issues for software being 
used for the creation of original work; 

(E) identify and evaluate the design and functionality of 
web pages using rubrics; 

(F) optimize web information for fast download such as 
dial-up and high-speed Internet and mobile devices; and 

(G) evaluate original work through self-, peer, and pro-
fessional review of websites. 

(5) Digital citizenship. The student understands human, 
cultural, and societal issues related to technology and practices legal 
and ethical behavior. The student is expected to: 

(A) engage in online activities that follow appropriate 
behavioral, communication, and privacy guidelines, including ethics, 
personal security, and verbiage determined by the intended audience; 

(B) understand the negative impact of inappropriate 
technology use, including online bullying and harassment; 

(C) implement online security guidelines, including 
identity protection, limited personal information sharing, and pass-
word protection of a secure website; and 

(D) advocate and practice safe, legal, and responsible 
use of information and technology. 

(6) Technology operations and concepts. The student 
demonstrates a sound understanding of technology concepts, systems, 
and operations. The student is expected to: 

(A) demonstrate knowledge of hardware such as scan-
ners, cameras, printers, video cameras, and external hard drives; 

(B) identify the parts of a computer and explain their 
functions; 

(C) summarize the need, functionality, and use of 
servers; 

(D) identify the advantages and disadvantages of run-
ning a personal web server versus using a web server provider; 

(E) differentiate and appropriately use various input, 
processing, output, and primary/secondary storage devices; 

(F) create and implement universally accessible docu-
ments; 

(G) analyze bandwidth issues as they relate to audience, 
servers, connectivity, and cost; 

(H) establish a folder/directory hierarchy for storage of 
a web page and its related or linked files; 

(I) follow file and folder naming conventions, including 
spacing, special characters, and capitalization; and 

(J) identify basic design principles when creating a 
website. 

§127.685. Web Design (One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. This course is a Level 
3 course and is recommended for students in Grades 9-12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Web Design students will acquire knowledge of web 
design and technological operations and concepts that support creativ-
ity, innovation, collaboration, information fluency, critical thinking and 
decision making. The six strands include creativity and innovation; 
communication and collaboration; research and information fluency; 
critical thinking; problem solving, and decision making; digital citi-
zenship; and technology operations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student demonstrates 
creative thinking, constructs knowledge, and develops innovative 
products and processes using technology. The student is expected to: 

(A) demonstrate proficiency in local and online collab-
oration; 

(B) create a website using web editors and web author-
ing programs; 

(C) evaluate the accessibility and usability of an origi-
nal website as it relates to a target audience; 

(D) conceptualize new possible technologies based on 
current technical trends; 
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(E) analyze the use of virtualization such as virtual 
classrooms, distance learning, virtual storage, and a virtual operating 
system; 

(F) demonstrate knowledge and appropriate use of op-
erating systems, software applications, and communication and net-
working components; and 

(G) make decisions regarding the selection, acquisition, 
and use of software, taking into consideration its quality, appropriate-
ness, effectiveness, and efficiency. 

(2) Communication and collaboration. The student uses 
digital media and environments to communicate and work collabora-
tively, including at a distance, to support individual learning and con-
tribute to the learning experience of others. The student is expected to: 

(A) analyze and implement the proper and acceptable 
use of digital/virtual communications technologies such as instant mes-
saging (IM), chat, email, and social networking; 

(B) define and implement the acquisition, sharing, and 
use of files, taking into consideration their primary ownership and 
copyright; 

(C) apply decisions regarding the selection, acquisition, 
and sharing of uniform resource locators (URLs) used in research, tak-
ing into consideration their quality, appropriateness, and effectiveness; 

(D) solve problems using critical-thinking strategies; 
and 

(E) compare, evaluate, and implement the use of wired 
versus wireless access. 

(3) Research and information fluency. The student applies 
digital tools to gather, evaluate, and use information. The student is 
expected to: 

(A) verify the accuracy, validity, and currency of ac-
quired information; 

(B) conduct effective searches with Boolean operators; 

(C) acquire and use appropriate vocabulary terms; 

(D) cite sources appropriately using established meth-
ods; 

(E) model ethical and legal acquisition of digital infor-
mation following guidelines in the student code of conduct, including 
plagiarism and copyright laws; 

(F) identify and discuss emerging technologies and 
their impact; 

(G) understand Internet history and structure and how 
they impact current use; 

(H) demonstrate appropriate use of grammar, spelling, 
and vocabulary when creating original work; 

(I) acquire, evaluate, and use various web standards 
such as World Wide Web Consortium (W3C), Ecma International, and 
Internet Corporation for Assigned Names and Numbers (ICANN) to 
make informed decisions and implement standards in original work; 

(J) understand, analyze, and use interactive websites; 

(K) understand, evaluate, and determine the appropri-
ate use of dynamic and static websites; 

(L) understand, evaluate, and determine the appropriate 
use of open/closed source file formats and software; 

(M) explain and demonstrate how search engines work 
such as advanced options, preferences, advertising, and search cate-
gories; 

(N) evaluate, create, and apply principles of project 
management, including web storyboards, site maps, job duties, time 
constraints, group dynamics, communication interaction, and project 
completion, evaluation, and feedback; 

(O) understand the use and application of a virtual pri-
vate network (VPN); 

(P) distinguish among protocols, including Hypertext 
Transfer Protocol (HTTP) and File Transfer Protocol (FTP); 

(Q) summarize the technical needs of a World Wide 
Web server, including random access memory (RAM), hard disk 
capacity, central processing unit (CPU) speed, busses, methods of 
connectivity, and appropriate software; 

(R) demonstrate proficiency in the use of a variety 
of electronic input devices such as keyboard, scanner, voice/sound 
recorder, mouse, touch screen, or digital video by incorporating such 
components while publishing web pages; 

(S) demonstrate proper digital etiquette and knowledge 
of acceptable use policies when using networks, especially resources 
on the Internet and intranets; 

(T) demonstrate proficiency in and appropriate use 
and navigation of local area networks (LANs), wide area networks 
(WANs), the Internet, and intranets for research and resource sharing; 

(U) construct appropriate search strategies in the acqui-
sition of information from the Internet, including keyword searches and 
searches with Boolean operators; and 

(V) acquire information in electronic formats, includ-
ing text, audio, video, and graphics, citing the source. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses critical-thinking skills to plan and conduct re-
search, manage projects, solve problems, and make informed decisions 
using appropriate digital tools and resources. The student is expected 
to: 

(A) demonstrate the transfer and adaptation of knowl-
edge through the creation of original work; 

(B) evaluate and implement security measures to pro-
tect original work such as firewalls and Hypertext Transfer Protocol 
Secure (HTTPS); 

(C) analyze and follow timelines needed to create, edit, 
and present original work; 

(D) verify current licensing issues for software being 
used for the creation of original work; 

(E) identify and evaluate the design and functionality of 
web pages using rubrics; 

(F) optimize web information for fast download such as 
dial-up and high-speed Internet and mobile devices; 

(G) evaluate original work through self-, peer, and pro-
fessional review of websites; 

(H) evaluate the types, functions, and target audiences 
of websites; 

(I) read, use, and develop technical documents; 
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(J) analyze, examine, assess, and decide on servers as 
they relate to the management of a website; 

(K) analyze, examine, assess, and decide on a web host; 

(L) analyze, examine, assess, and decide on domain 
name acquisition and retention; 

(M) evaluate the functionality of a website such as 
color scheme, grammar, technological constraints, age appropriate-
ness, cross-platform usability, and user relevant criteria as it relates to 
an intended audience; 

(N) identify software file formats and their characteris-
tics and appropriate use; 

(O) identify and apply search engine optimization 
(SEO) to ensure optimal website visibility; 

(P) investigate and choose electronic security methods 
for a web server to protect from unauthorized access and negative in-
tentions; and 

(Q) draw conclusions from data gathered from elec-
tronic and telecommunication resources. 

(5) Digital citizenship. The student understands human, 
cultural, and societal issues related to technology and practices legal 
and ethical behavior. The student is expected to: 

(A) engage in online activities that follow appropriate 
behavioral, communication, and privacy guidelines, including ethics, 
personal security, verbiage determined by the intended audience, and 
ethical use of files and file sharing; 

(B) understand the negative impact of inappropriate 
technology use, including online bullying and harassment; 

(C) implement online security guidelines, including 
identity protection, limited personal information sharing, and pass-
word protection of a secure website; 

(D) engage in safe, legal, and responsible use of infor-
mation and technology; 

(E) understand and respond to local, state, national, and 
global issues to ensure appropriate cross-browser and cross-platform 
usability; 

(F) interpret, use, and develop a safe online shared com-
puting environment; 

(G) identify legal, ethical, appropriate, and safe website 
marketing practices; 

(H) identify legal, ethical, appropriate, and safe multi-
media usage, including video, audio, graphics, animation, and emerg-
ing trends; 

(I) analyze the impact of the World Wide Web on soci-
ety through research, interviews, and personal observation; and 

(J) participate in relevant and meaningful activities in 
the larger community and society to create electronic projects. 

(6) Technology operations and concepts. The student 
demonstrates a sound understanding of technology concepts, systems, 
and operations. The student is expected to: 

(A) demonstrate knowledge of hardware, including 
scanners, cameras, printers, video cameras, and external hard drives; 

(B) identify the parts of a computer and explain its func-
tions; 

(C) summarize the need for and functionality and use 
of servers; 

(D) identify the advantages and disadvantages of run-
ning a personal web server versus using a web server provider; 

(E) differentiate and appropriately use various input, 
processing, output, and primary/secondary storage devices; 

(F) create and implement universally accessible docu-
ments; 

(G) analyze bandwidth issues as related to audience, 
server, connectivity, and cost; 

(H) establish a folder/directory hierarchy for storage of 
a web page and its related or linked files; 

(I) create file and folder naming conventions to follow 
established guidelines, including spacing, special characters, and cap-
italization; 

(J) identify basic design principles when creating a 
website, including white space, color theory, background color, shape, 
line, proximity, unity, balance (ratio of text to white space), alignment, 
typography, font size, type, style, image file size, repetition, contrast, 
consistency, and aesthetics; 

(K) demonstrate knowledge of the six core domains 
(gov, net, com, mil, org, edu) and be familiar with new domain 
implementation; 

(L) implement escape codes, HyperText Markup Lan-
guage (HTML), cascading style sheets (CSS), and JavaScript through 
hard coding, web editors, and web authoring programs; 

(M) identify and use FTP client software; 

(N) implement java applet insertion; 

(O) identify and differentiate various network topolo-
gies, including physical and logical; 

(P) create, evaluate, and use web-based animation; 

(Q) create, evaluate, and use video, including editing, 
compression, exporting, appropriateness, and delivery; 

(R) demonstrate the ability to conduct secure commu-
nications from a web server to a client; and 

(S) use hypertext linking appropriately when creating 
web pages. 

§127.686. Discrete Mathematics for Computer Science (One Credit), 
Beginning with School Year 2012-2013. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2012-2013 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. Prerequisite: Algebra 
II. This course is a Level 3 course and is recommended for students in 
Grades 11 and 12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
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cluding laboratory and testing services, and research and development 
services. 

(3) Discrete Mathematics for Computer Science provides 
the tools used in most areas of computer science. Exposure to the math-
ematical concepts and discrete structures presented in this course is es-
sential in order to provide an adequate foundation for further study. 
Discrete Mathematics for Computer Science is generally listed as a 
core requirement for Computer Science majors. Course topics are di-
vided into six areas: sets, functions, and relations; basic logic; proof 
techniques; counting basics; graphs and trees; and discrete probabil-
ity. Mathematical topics are interwoven with computer science appli-
cations to enhance the students' understanding of the introduced math-
ematics. Students will develop the ability to see computational prob-
lems from a mathematical perspective. Introduced to a formal system 
(propositional and predicate logic) upon which mathematical reason-
ing is based, students will acquire the necessary knowledge to read and 
construct mathematical arguments (proofs), understand mathematical 
statements (theorems), and use mathematical problem-solving tools 
and strategies. Students will be introduced to discrete data structures 
such as sets, discrete functions, and relations and graphs and trees. 
Students will also be introduced to discrete probability and expecta-
tions. The six strands include creativity and innovation; communica-
tion and collaboration; research and information fluency; critical think-
ing; problem solving, and decision making; digital citizenship; and 
technology operations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student develops prod-
ucts and generates new understanding by extending existing knowl-
edge. The student is expected to: 

(A) model algorithms and real-world situations using 
formal tools of symbolic logic; 

(B) model computer science problems by using graphs 
and trees; and 

(C) calculate the probabilities of events and expecta-
tions of random variables for such problems as games of chance. 

(2) Communication and collaboration. The student com-
municates and collaborates with peers to contribute to his or her own 
learning and the learning of others. The student is expected to: 

(A) convert spoken language statements to appropriate 
statements in propositional logic; 

(B) explain basic terminology of sets, functions, and re-
lations; 

(C) state the definition of the Master theorem; 

(D) use the context of a particular application to inter-
pret the meaning derived when computing the permutations and com-
binations of a set; 

(E) interpret associated operations and terminology in 
context; and 

(F) define and provide examples of logical equivalence, 
normal forms, validity, and modus ponens/modus tollens. 

(3) Research and information fluency. The student locates, 
analyzes, processes, and organizes data. The student is expected to: 

(A) construct truth tables for negation, conjunction, dis-
junction, implication, biconditional, and bit operators; and 

(B) use truth tables to demonstrate propositional rela-
tions. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses appropriate strategies to analyze problems and 
design algorithms. The student is expected to: 

(A) analyze practical examples using appropriate mod-
els of sets, functions, and relations; 

(B) compare and contrast tautology, contradiction, and 
contingency as related to propositional equivalences; 

(C) compare and contrast examples and use of coun-
terexamples, contrapositions, and contradictions; 

(D) describe the appropriate use and limitations of pred-
icate logic; 

(E) apply formal methods of symbolic propositional 
and predicate logic; 

(F) use formal logic proofs and logical reasoning to 
solve problems; 

(G) outline the basic structure of proofs, including 
direct, indirect, contradiction, induction, existence, and constructive 
proofs; 

(H) compare and contrast the types of problems best 
satisfied by direct, indirect, contradiction, induction, existence, and 
constructive proofs; 

(I) relate mathematical induction to recursion and re-
cursively defined structures; 

(J) compare and contrast weak, strong, and structural 
induction, including when each is most appropriately used and exam-
ples of each; 

(K) compare and contrast dependent and independent 
events; 

(L) use recurrence equations to analyze algorithms and 
other practical problems; 

(M) use counting techniques to analyze algorithms and 
other practical problems; 

(N) apply probability tools to solve problems; and 

(O) define, compare, and contrast simple graphs, multi-
graphs, and directed and undirected graphs using definitions, proper-
ties, and examples, including special cases. 

(5) Digital citizenship. The student explores and under-
stands safety, legal, cultural, and societal issues relating to the use of 
technology and information. The student is expected to: 

(A) model ethical acquisition and use of digital infor-
mation; 

(B) demonstrate proper digital etiquette, responsible 
use of software, and knowledge of acceptable use policies; and 

(C) investigate how the concepts of discrete mathemat-
ics are related to relevant problems and significant questions. 
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(6) Technology operations and concepts. The student un-
derstands technology concepts, systems, and operations as they apply 
to computer science. The student is expected to: 

(A) perform operations associated with sets, functions, 
and relations; 

(B) apply basic counting principles, including cardinal-
ity and the pigeonhole principle; 

(C) apply appropriate precedence when using logical 
operators; 

(D) use appropriate strategies, including De Morgan's 
Laws, to identify propositional equivalences; 

(E) identify and appropriately use predicates, existen-
tial and universal quantifiers, and valid arguments; 

(F) identify possible applications of proofs, including 
evaluating algorithmic complexity; 

(G) state and appropriately use the product and sum 
rules; 

(H) compute permutations and combinations of a set; 

(I) solve a variety of basic recurrence equations; 

(J) apply the binomial theorem to independent events; 

(K) apply Bayes' theorem to dependent events; 

(L) demonstrate transversal methods for trees and 
graphs; and 

(M) relate graphs and trees to data structures, algo-
rithms, and counting. 

§127.687. Game Programming and Design (One Credit). 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. Prerequisite: Algebra 
I. This course is a Level 2 course and is recommended for students in 
Grades 9-12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) Game Programming and Design will foster student cre-
ativity and innovation by presenting students with opportunities to de-
sign, implement, and present meaningful programs through a variety of 
media. Students will collaborate with one another, their instructor, and 
various electronic communities to solve gaming problems. Through 
data analysis, students will include the identification of task require-
ments, plan search strategies, and use programming concepts to ac-
cess, analyze, and evaluate information needed to design games. By 
acquiring programming knowledge and skills that support the work of 
individuals and groups in solving problems, students will select the 
technology appropriate for the task, synthesize knowledge, create so-
lutions, and evaluate the results. Students will learn digital citizenship 

by researching current laws and regulations and by practicing integrity 
and respect. Students will create a computer game that is presented to 
an evaluation panel. The six strands include creativity and innovation; 
communication and collaboration; research and information fluency; 
critical thinking; problem solving, and decision making; digital citi-
zenship; and technology operations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student develops prod-
ucts and generates new understanding by extending existing knowl-
edge. The student is expected to: 

(A) understand the basic game design elements, includ-
ing conceptual ideas, storyline, visualization, storyboard, game effects, 
sound elements, game play, game controls, and player tutorial; 

(B) create a design concept document; 

(C) create a storyboard; 

(D) demonstrate an understanding of the fundamentals 
of game art, including the look and feel, graphics coordinate system, 
basics of color, and color palettes; 

(E) use bitmap graphics images, including designing, 
creating, reading, and manipulating images; 

(F) create backgrounds, including solid, image, and 
tiled backgrounds; 

(G) write programs creating images using geometric 
shapes; 

(H) create games using sprites by evaluating the role of 
sprites, creating sprites, and managing sprites; 

(I) create programs using sprite sheets; 

(J) demonstrate an understanding of image rendering, 
including transparency, refresh rate, hardware acceleration, and ani-
mation; 

(K) find, create, and edit game audio sound effects and 
music; and 

(L) implement game sound mechanics, including play-
ing, pausing, and looping. 

(2) Communication and collaboration. The student com-
municates and collaborates with peers to contribute to his or her own 
learning and the learning of others. The student is expected to: 

(A) design and implement procedures to set timelines 
for, track the progress of, and evaluate a game product; 

(B) seek and respond to input from peers and profes-
sionals in evaluating a game project; 

(C) demonstrate knowledge and appropriate use of 
operating systems, program development tools, and networking 
resources; 

(D) use network resources to acquire, organize, main-
tain, and evaluate information; 
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(E) collaborate to research the business of games, in-
cluding the roles of developer, marketing, publisher, and retail sales; 
and 

(F) demonstrate an understanding of and evaluate on-
line technology, including online interaction and massive multiplayer 
games. 

(3) Research and information fluency. The student locates, 
analyzes, processes, and organizes data. The student is expected to: 

(A) play board games to research and collect game play 
data; 

(B) evaluate, analyze, and document game styles and 
playability; and 

(C) research the dramatic elements in games, including 
kinds of fun, player types, and nonlinear storytelling. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses appropriate strategies to analyze problems and 
design algorithms. The student is expected to: 

(A) demonstrate an understanding of the game design 
process, including generating ideas, brainstorming, and paper proto-
typing; 

(B) write programs using variables of different data 
types; 

(C) evaluate game rules and instructions; 

(D) demonstrate an understanding of the user experi-
ence by comparing rules and game-play patterns; 

(E) write game rules and instructions; 

(F) develop game software; 

(G) write computer game code, resolve game defects, 
and revise existing game code; and 

(H) test a finished game product by implementing 
sound testing techniques. 

(5) Digital citizenship. The student explores and under-
stands safety, legal, cultural, and societal issues relating to the use of 
technology and information. The student is expected to: 

(A) explore intellectual property, privacy, sharing of in-
formation, copyright laws, and software licensing agreements; 

(B) model ethical acquisition and use of digital infor-
mation; 

(C) demonstrate proper digital etiquette when using 
networks, responsible use of software, and knowledge of acceptable 
use policies; 

(D) model respect of intellectual property, including 
manipulating graphics, morphing graphics, editing graphics, and 
editing sound; 

(E) discuss and evaluate the social issues surrounding 
gaming; and 

(F) evaluate the cultural aspects of game design funda-
mentals, including rationale for games and types of games. 

(6) Technology operations and concepts. The student un-
derstands technology concepts, systems, and operations as they apply 
to game programming. The student is expected to: 

(A) identify basic game components, including the 
game engine, game play subsystems, data structures, models, and 
interfaces; 

(B) generate random numbers in a program; 

(C) create a program implementing conditional state-
ments; 

(D) develop an appropriate data model; 

(E) demonstrate an understanding of and apply object-
oriented game programming; 

(F) demonstrate an understanding of game program-
ming essentials, including event-driven programming, communicating 
with messages, and device management; 

(G) demonstrate an understanding of the role of game 
events, the animation loop, and game timing; 

(H) demonstrate an understanding of the role of game 
engines; 

(I) demonstrate an understanding of video display 
flicker and double buffering; 

(J) apply basic game screen design and layout, includ-
ing visual controls, user interfaces, menus, and options; 

(K) use game control design to understand, access, and 
control input devices, including keyboard, mouse, and joystick; 

(L) demonstrate an understanding of and apply game 
animation, including the principles of animation and frame-based ani-
mation; 

(M) demonstrate an understanding of decision making 
and types of decisions; 

(N) demonstrate an understanding of game events, in-
cluding listeners, triggers, and timed events; 

(O) demonstrate an understanding of and implement 
collision detection, including bounding boxes and sprite collisions; 

(P) implement a tile-based game, including loading tile 
maps, drawing tile maps, rendering a tile map, and layering sprites; 

(Q) demonstrate an understanding of artificial intelli-
gence and develop and implement artificial intelligence; 

(R) demonstrate an understanding of game balance and 
tuning; and 

(S) demonstrate an understanding of player progres-
sion, including leveling, linear progression, and maintaining high 
score data. 

§127.688. Mobile Application Development (One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. Prerequisite: Algebra 
I. This course is a Level 3 course and is recommended for students in 
Grades 9-12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 
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(2) The Science, Technology, Engineering, and Mathemat-
ics (STEM) Career Cluster focuses on planning, managing, and pro-
viding scientific research and professional and technical services, in-
cluding laboratory and testing services, and research and development 
services. 

(3) Mobile Application Development will foster students' 
creativity and innovation by presenting opportunities to design, imple-
ment, and deliver meaningful projects using mobile computing devices. 
Students will collaborate with one another, their instructor, and var-
ious electronic communities to solve problems presented throughout 
the course. Through data analysis, students will identify task require-
ments, plan search strategies, and use software development concepts 
to access, analyze, and evaluate information needed to program mobile 
devices. By using software design knowledge and skills that support 
the work of individuals and groups in solving problems, students will 
select the technology appropriate for the task, synthesize knowledge, 
create solutions, and evaluate the results. Students will learn digital 
citizenship by researching current laws and regulations and by prac-
ticing integrity and respect. Students will gain an understanding of 
the principles of mobile application development through the study of 
development platforms, programming languages, and software design 
standards. The six strands include creativity and innovation; commu-
nication and collaboration; research and information fluency; critical 
thinking; problem solving, and decision making; digital citizenship; 
and technology operations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student develops prod-
ucts and generates new understanding by extending existing knowl-
edge. The student is expected to: 

(A) create effective user interfaces appropriate for a 
specified mobile device that is best suited for an identified purpose; 

(B) create effective user interfaces for browser-based, 
native, and hybrid mobile applications; 

(C) create mobile application components appropriate 
for identified needs; 

(D) create browser-based applications for mobile de-
vices; 

(E) create native applications that can reside on speci-
fied mobile devices; and 

(F) create mobile applications that combine native and 
hybrid components. 

(2) Communication and collaboration. The student com-
municates and collaborates with peers to contribute to his or her own 
learning and the learning of others. The student is expected to: 

(A) demonstrate an understanding of and discuss how 
teams function; 

(B) use teamwork to solve problems; 

(C) describe the development workflow of mobile ap-
plications; 

(D) use time-management techniques to develop and 
maintain work schedules, meet deadlines, and establish mobile appli-
cation project criteria; 

(E) describe a problem solution; and 

(F) document and share problem solutions through var-
ious media. 

(3) Research and information fluency. The student locates, 
analyzes, processes, and organizes data. The student is expected to: 

(A) analyze, identify, and describe mobile application 
project stakeholders and their perspectives; 

(B) collect and analyze available data to identify mobile 
application project requirements; 

(C) analyze, identify, and describe input, output, and 
processing requirements; and 

(D) analyze, identify, and define hardware and software 
specifications. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses appropriate strategies to analyze problems and 
design algorithms. The student is expected to: 

(A) compare and contrast design decisions based on the 
hardware considerations of a mobile device; 

(B) compare and contrast available mobile technolo-
gies, including platforms and their operating systems; 

(C) compare and contrast available development ap-
proaches, including application to specific technologies and platforms; 

(D) determine the most appropriate solution for the de-
velopment of a given mobile application, including browser-based, na-
tive, and hybrid approaches; 

(E) compare and contrast available programming lan-
guages and how their use might be applied to specific technologies and 
platforms; 

(F) identify and justify the selection of an appropriate 
programming language, including available resources and required in-
terfaces; 

(G) select an appropriate program development envi-
ronment; 

(H) identify and use available libraries; 

(I) evaluate and justify the selection of appropriate op-
tions and components; 

(J) compare and contrast available networks and their 
implications for mobile application development; and 

(K) compare and contrast design strategies related to 
mobile network and device security. 

(5) Digital citizenship. The student explores and under-
stands safety, legal, cultural, and societal issues relating to the use of 
technology and information. The student is expected to: 

(A) discuss copyright laws and issues; 

(B) model ethical acquisition and use of digital infor-
mation; 

(C) cite sources using established methods; 

(D) demonstrate proper digital etiquette and knowledge 
of acceptable use policies; 
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(E) investigate mobile device security measures such as 
passwords, virus detection, and virus prevention; 

(F) describe potential risks and benefits associated with 
the use of a mobile application; 

(G) identify current and emerging technologies related 
to mobile applications; and 

(H) evaluate technologies and assess their applicability 
to current mobile applications. 

(6) Technology operations and concepts. The student un-
derstands technology concepts, systems, and operations as they apply 
to computer science. The student is expected to: 

(A) demonstrate an understanding of the difference be-
tween desktop and mobile applications; 

(B) demonstrate an understanding of hardware and soft-
ware structures and requirements in the design of mobile applications; 

(C) recognize multiple platforms and demonstrate an 
understanding of their associated requirements; 

(D) recognize various program development environ-
ments; 

(E) demonstrate an understanding of event-based pro-
gramming and its appropriate use; 

(F) describe how memory management affects mobile 
application design; 

(G) demonstrate an understanding of how low band-
width and the mobility of a device affect the design of mobile appli-
cations; 

(H) identify applications that are best suited for mobile 
devices; 

(I) demonstrate an understanding of the use of libraries 
when designing mobile applications; 

(J) use a simulation tool to emulate a mobile device's 
functionality; and 

(K) use actual mobile devices to test mobile applica-
tions. 

§127.720. Independent Study in Technology Applications (One 
Credit), Beginning with School Year 2012-2013. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2012-2013 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. Recommended prereq-
uisite: a minimum of one credit from the courses in the Information 
Technology Career Cluster. This course is a Level 4 course and may 
be taken at Grades 9-12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Independent Study in Technology Applications, 
through the study of technology applications foundations, including 
technology-related terms, concepts, and data input strategies, students 
will communicate information in different formats and to diverse 
audiences using a variety of technologies. Students will learn to make 
informed decisions; develop and produce original work that exempli-
fies the standards identified by the selected profession or discipline; 
and publish the product in electronic media and print. Students will 
practice the efficient acquisition of information by identifying task 
requirements, using search strategies, and using technology to access, 
analyze, and evaluate the acquired information. By using technology 
as a tool that supports the work of individuals and groups in solving 
problems, students will select the technology appropriate for the task, 
synthesize knowledge, create solutions, and evaluate the results. The 
six strands include creativity and innovation; communication and 
collaboration; research and information fluency; critical thinking; 
problem solving, and decision making; digital citizenship; and tech-
nology operations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student demonstrates 
creative thinking, constructs knowledge, and develops innovative 
products and processes using technology. The student is expected to: 

(A) apply existing knowledge to promote creativity in 
designing new technology products or services; 

(B) design and implement procedures to track trends, 
set timelines, and review and evaluate progress for continual improve-
ment in process and product; 

(C) produce electronic documentation to illustrate the 
progress of a project; 

(D) seek and respond to input from peers and profes-
sionals in delineating technological tasks and problem solving; 

(E) make necessary revisions and/or proceed to the next 
stage of study; 

(F) use technology terminology appropriate to the inde-
pendent study course; 

(G) develop and apply advanced creativity and innova-
tion employed in technology applications skills; 

(H) identify and solve problems, individually and with 
input from peers and professionals, using research methods and ad-
vanced creativity and innovation skills used in a selected profession or 
discipline; 

(I) develop products that meet standards identified by 
the selected profession or discipline; and 

(J) produce original work to solve an identified problem 
and publish a product in electronic media and print. 

(2) Communication and collaboration. The student uses 
digital media and environments to communicate and work collabora-
tively, including at a distance, to support individual learning and con-
tribute to the learning experience of others. The student is expected to: 
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(A) format developed projects according to defined out-
put specifications, including target audience and viewing environment; 

(B) present findings to a panel for comment and profes-
sional response; 

(C) determine and implement the best method of pre-
senting or publishing findings; 

(D) synthesize and publish information in a variety of 
print or digital formats; 

(E) use evolving network and Internet resources and ap-
propriate technology skills to create, exchange, and publish informa-
tion; 

(F) develop cultural understanding and global aware-
ness by interacting with learners of other cultures through evolving 
digital formats and communication methods; 

(G) collaborate with others to identify a problem to be 
solved, hypotheses, and strategies to accomplish a task; 

(H) participate with electronic communities as a 
learner, initiator, contributor, and facilitator/mentor; and 

(I) participate in relevant, meaningful activities in the 
larger community and society to create electronic projects. 

(3) Research and information fluency. The student applies 
digital tools to gather, evaluate, and use information. The student is 
expected to: 

(A) use evolving network and Internet resources for re-
search and resource sharing of technology applications; 

(B) apply appropriate search strategies in the acquisi-
tion of information from the Internet, including keyword and Boolean 
search strategies; 

(C) pose hypotheses and questions related to a selected 
problem; 

(D) acquire information using appropriate research 
strategies with source citations through electronic formats, including 
interactive components, text, audio, video, graphics, and simulations; 
and 

(E) identify, create, and use available file formats, in-
cluding text, image, video, and audio files. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses critical-thinking skills to plan and conduct re-
search, manage projects, solve problems, and make informed decisions 
using appropriate digital tools and resources. The student is expected 
to: 

(A) evaluate the design, functionality, and accuracy of 
the accessed information; 

(B) conduct systematic research; 

(C) demonstrate creative-thinking and problem-solving 
skills; 

(D) integrate appropriate productivity tools, including 
network, mobile access, and multimedia tools, in the creation of solu-
tions to problems; 

(E) use enriched curricular content in the creation of 
products; 

(F) synthesize and generate new information from data 
gathered from electronic resources; 

(G) read and use technical documentation; and 

(H) write simple technical documentation relative to the 
audience. 

(5) Digital citizenship. The student understands human, 
cultural, and societal issues related to technology and practices legal 
and ethical behavior. The student is expected to: 

(A) discuss intellectual property, privacy, sharing of in-
formation, copyright laws, and software licensing agreements; 

(B) model ethical acquisition and use of digital infor-
mation; 

(C) model respect of intellectual property when editing 
graphics, video, text, and sound files; 

(D) demonstrate proper etiquette, responsible use 
of software, and knowledge of acceptable use policies when using 
network resources; 

(E) demonstrate best practices in understanding and ap-
plying information security; 

(F) develop and maintain a technical documentation li-
brary in a variety of formats; and 

(G) investigate how technology has changed and the so-
cial and ethical ramifications of computer usage. 

(6) Technology operations and concepts. The student 
demonstrates a sound understanding of technology concepts, systems, 
and operations. The student is expected to: 

(A) demonstrate knowledge and appropriate use of in-
put devices, operating systems, software applications, and communi-
cation and networking components; 

(B) select, acquire, and use appropriate digital tools; 

(C) delineate and make necessary adjustments regard-
ing compatibility issues, including digital file formats and cross-plat-
form connectivity; and 

(D) use appropriate technology terminology and nam-
ing conventions. 

§127.721. Independent Study in Evolving/Emerging Technologies 
(One Credit). 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. Students shall be awarded one 
credit for successful completion of this course. Recommended prereq-
uisite: a minimum of one credit from the courses in the Information 
Technology Career Cluster. This course is a Level 4 course and may 
be taken at Grades 9-12. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 
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(3) In the Independent Study in Evolving/Emerging Tech-
nologies course, through the study of evolving/emerging technologies, 
including technology-related terms, concepts, and data input strategies, 
students will communicate information in different formats and to di-
verse audiences using a variety of technologies. Students will learn 
to make informed decisions, develop and produce original work that 
exemplifies the standards identified by the selected profession or disci-
pline, and publish the product in electronic media and print. Students 
will demonstrate efficient acquisition of information by identifying task 
requirements, using search strategies, and using technology to access, 
analyze, and evaluate the acquired information. By using technology 
as a tool that supports the work of individuals and groups in solving 
problems, students will select the technology appropriate for the task, 
synthesize knowledge, create solutions, and evaluate the results. The 
six strands include creativity and innovation; communication and col-
laboration; research and information fluency; critical thinking; prob-
lem solving, and decision making; digital citizenship; and technology 
operations and concepts. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) Creativity and innovation. The student demonstrates 
creative thinking, constructs knowledge, and develops innovative 
products and processes using technology. The student is expected to: 

(A) apply existing knowledge to promote creativity in 
designing new technology products or services; 

(B) design and implement procedures to track trends, 
set timelines, and review and evaluate progress for continual improve-
ment in process and product; 

(C) produce electronic documentation to illustrate the 
progress of a project; 

(D) seek and respond to input from peers and profes-
sionals in delineating technological tasks and problem solving; 

(E) make necessary revisions and/or proceed to the next 
stage of study; 

(F) use technology terminology appropriate to the inde-
pendent study course; 

(G) develop and apply advanced creativity and innova-
tion employed in technology applications skills; 

(H) identify and solve problems, individually and with 
input from peers and professionals, using research methods and ad-
vanced creativity and innovation skills used in a selected profession or 
discipline; 

(I) develop products that meet standards identified by a 
selected profession or discipline; and 

(J) produce original work to solve an identified problem 
and publish a product in electronic media and print. 

(2) Communication and collaboration. The student uses 
digital media and environments to communicate and work collabora-
tively, including at a distance, to support individual learning and con-
tribute to the learning experience of others. The student is expected to: 

(A) format developed projects according to defined out-
put specifications, including target audience and viewing environment; 

(B) present findings to a panel for comment and profes-
sional response; 

(C) determine and implement the best method of pre-
senting or publishing findings; 

(D) synthesize and publish information in a variety of 
print or digital formats; 

(E) use evolving network resources and appropriate 
technology skills to create, exchange, and publish information; 

(F) develop cultural understanding and global aware-
ness by interacting with learners of other cultures through evolving 
digital formats and communication methods; 

(G) collaborate with others to identify a problem to be 
solved, hypotheses, and strategies to accomplish a task; 

(H) participate with electronic communities as a 
learner, initiator, contributor, and facilitator/mentor; and 

(I) participate in relevant, meaningful activities in the 
larger community and society to create electronic projects. 

(3) Research and information fluency. The student applies 
digital tools to gather, evaluate, and use information. The student uses 
a variety of strategies to acquire information from electronic resources, 
with appropriate supervision. The student is expected to: 

(A) use evolving network and Internet resources for re-
search and resource sharing of technology applications; 

(B) apply appropriate search strategies in the acquisi-
tion of information from the Internet, including keyword and Boolean 
search strategies; 

(C) pose hypotheses and questions related to a selected 
problem; 

(D) acquire information using appropriate research 
strategies with source citations through electronic formats, including 
interactive components, text, audio, video, graphics, and simulations; 
and 

(E) identify, create, and use available file formats, in-
cluding text, image, video, and audio files. 

(4) Critical thinking, problem solving, and decision mak-
ing. The student uses critical-thinking skills to plan and conduct re-
search, manage projects, solve problems, and make informed decisions 
using appropriate digital tools and resources. The student is expected 
to: 

(A) evaluate the design, functionality, and accuracy of 
the accessed information; 

(B) conduct systematic research; 

(C) demonstrate creative-thinking and problem-solving 
skills; 

(D) integrate appropriate productivity tools, including 
network, mobile access, and multimedia tools, in the creation of solu-
tions to problems; 

(E) use enriched curricular content in the creation of 
products; 

(F) synthesize and generate new information from data 
gathered from electronic resources; 
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(G) read and use technical documentation; and 

(H) write simple technical documentation relative to the 
audience. 

(5) Digital citizenship. The student understands human, 
cultural, and societal issues related to technology and practices legal 
and ethical behavior. The student is expected to: 

(A) discuss intellectual property, privacy, sharing of in-
formation, copyright laws, and software licensing agreements; 

(B) model ethical acquisition and use of digital infor-
mation; 

(C) model respect of intellectual property when editing 
graphics, video, text, and sound files; 

(D) demonstrate proper etiquette, responsible use 
of software, and knowledge of acceptable use policies when using 
network resources; 

(E) demonstrate best practices in understanding and ap-
plying information security; 

(F) develop and maintain a technical documentation li-
brary in a variety of formats; and 

(G) investigate how technology has changed and the so-
cial and ethical ramifications of computer usage. 

(6) Technology operations and concepts. The student 
demonstrates a sound understanding of technology concepts, systems, 
and operations. The student is expected to: 

(A) demonstrate knowledge and appropriate use of in-
put devices, operating systems, software applications, and communi-
cation and networking components; 

(B) select, acquire, and use appropriate digital tools; 

(C) delineate and make necessary adjustments regard-
ing compatibility issues, including digital file formats and cross-plat-
form connectivity; and 

(D) use appropriate technology terminology and nam-
ing conventions. 

§127.722. Advanced Placement (AP) Computer Science A (Two 
Credits). 

(a) General requirements. This course is a Level 3 course in a 
career and technical education (CTE) program of study. Students shall 
be awarded two credits for successful completion of this course. Rec-
ommended prerequisites: Algebra I or a student should be comfortable 
with functions and the concepts found in the uses of functional notation 
such as f(x) = x + 2 and f(x) = g(h(x)). 

(b) Content requirements. Content requirements for Ad-
vanced Placement (AP) Computer Science A are prescribed in the 
College Board Publication Advanced Placement Course Description: 
Computer Science A, published by The College Board. 

§127.723. Advanced Placement (AP) Computer Science Principles 
(One Credit). 

(a) General requirements. This course is a Level 2 course in 
a career and technical education (CTE) program of study. Students 
shall be awarded one credit for successful completion of this course. 
Recommended prerequisite: Algebra I. 

(b) Content requirements. Content requirements for Ad-
vanced Placement (AP) Computer Science Principles are prescribed 
in the College Board Publication Advanced Placement® Curriculum 

Framework: AP Computer Science Principles, published by The 
College Board. 

§127.724. International Baccalaureate (IB) Computer Science Stan-
dard Level (Two Credits). 

(a) General requirements. This course is a Level 3 course in 
a career and technical education (CTE) program of study. Students 
shall be awarded two credits for successful completion of this course. 
Recommended prerequisites: Computer Science I, Algebra II. 

(b) Content requirements. Content requirements for IB Com-
puter Science Standard Level are prescribed by the International Bac-
calaureate Organization. Subject guides may be obtained from Inter-
national Baccalaureate of North America. 

§127.725. International Baccalaureate (IB) Computer Science 
Higher Level (Two Credits). 

(a) General requirements. This course is a Level 3 course in 
a career and technical education (CTE) program of study. Students 
shall be awarded two credits for successful completion of this course. 
Recommended prerequisites: Computer Science I, Algebra II. 

(b) Content requirements. Content requirements for IB Com-
puter Science Higher Level are prescribed by the International Bac-
calaureate Organization. Subject guides may be obtained from Inter-
national Baccalaureate of North America. 

§127.726. International Baccalaureate (IB) Digital Society Standard 
Level (Two Credits). 

(a) General requirements. Students shall be awarded two cred-
its for successful completion of this course. Recommended prerequi-
sites: Computer Science I, Algebra II. 

(b) Content requirements. Content requirements for IB Digital 
Society Standard Level are prescribed by the International Baccalau-
reate Organization. Subject guides may be obtained from International 
Baccalaureate of North America. 

§127.727. International Baccalaureate (IB) Digital Society Higher 
Level (Two Credits). 

(a) General requirements. Students shall be awarded two cred-
its for successful completion of this course. Recommended prerequi-
sites: Computer Science I, Algebra II. 

(b) Content requirements. Content requirements for IB Digital 
Society Higher Level are prescribed by the International Baccalaure-
ate Organization. Subject guides may be obtained from International 
Baccalaureate of North America. 

§127.735. Practicum in Information Technology (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. Prerequisite: a minimum of 
two high school information technology (IT) courses. Students shall be 
awarded two credits for successful completion of this course. A stu-
dent may repeat this course once for credit provided that the student is 
experiencing different aspects of the industry and demonstrating profi-
ciency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
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technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In the Practicum in Information Technology, students 
will gain advanced knowledge and skills in the application, design, 
production, implementation, maintenance, evaluation, and assessment 
of products, services, and systems. Knowledge and skills in the proper 
use of analytical skills and application of IT concepts and standards are 
essential to prepare students for success in a technology-driven society. 
Critical thinking, IT experience, and product development may be con-
ducted in a classroom setting with an industry mentor, as an unpaid or 
paid internship, as part of a capstone project, or as career preparation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and demonstrate work behaviors that en-
hance employability and job advancement such as regular attendance, 
promptness, attention to proper attire, maintenance of a clean and safe 
work environment, appropriate voice, and pride in work; 

(B) identify and demonstrate qualities such as flexibil-
ity, open-mindedness, initiative, listening attentively to speakers, and 
willingness to learn new knowledge and skills; 

(C) employ effective reading and writing skills; 

(D) employ effective verbal and nonverbal communi-
cation skills; 

(E) solve problems and think critically; 

(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) identify and implement proper safety procedures; 

(H) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of IT; and 

(I) demonstrate planning and time-management skills 
such as storyboarding and project management, including initiating, 
planning, executing, monitoring and controlling, and closing a project. 

(2) The student identifies various employment opportuni-
ties in the IT field. The student is expected to: 

(A) improve on a personal career plan along with edu-
cation, job skills, and experience necessary to achieve career goals; 

(B) develop a resume that includes letters of recommen-
dation and a portfolio appropriate to a chosen career plan; and 

(C) illustrate interview skills for successful job place-
ment. 

(3) The student applies academic knowledge and skills to 
research and develop projects. The student is expected to: 

(A) demonstrate proper use of written, verbal, and vi-
sual communication techniques consistent with IT industry standards; 

(B) demonstrate proper use of mathematics concepts in 
the development of products or services; and 

(C) demonstrate proper use of science principles in the 
development of products or services. 

(4) The student selects an approach for conducting research 
to discover a problem in the field of IT with the appropriate supervision 
and guidance. The student is expected to: 

(A) identify a problem relating to information technol-
ogy; and 

(B) describe and use an approach such as top-down or 
bottom-up for conducting a research activity. 

(5) The student creates a technological solution for a prob-
lem in the field of IT. The student is expected to: 

(A) apply critical-thinking strategies to develop a solu-
tion using appropriate technologies and resources, IT concepts, and in-
dustry standards; 

(B) apply decision-making techniques to the selection 
of technological solutions; and 

(C) explain how the proposed technological solution 
will resolve the problem. 

(6) The student designs, creates, and implements a product 
or service that addresses a problem in the field of IT and incorporates 
the solution. The student is expected to: 

(A) work closely with a mentor throughout the design, 
creation, and implementation process; 

(B) develop a product or service that meets a specified 
need following a problem-solving strategy; 

(C) identify areas where quality, reliability, and safety 
can be designed into a product or service; 

(D) develop and implement a security management 
plan to address security requirements; 

(E) develop a sustainability plan for the product or ser-
vice; 

(F) develop an evaluation method for analyzing the ef-
fect of the product or service on client satisfaction and problem reso-
lution; 

(G) develop a project portfolio that documents the re-
search and development process; and 

(H) present the portfolio to a panel of professionals us-
ing formal presentation skills. 

(7) The student creates a personal portfolio. The student is 
expected to: 

(A) create a portfolio that documents all projects and 
accomplishments such as academics, volunteer experience, employ-
ment experience, awards, and certifications; 

(B) organize and prioritize information within the port-
folio; and 

(C) use written, verbal, and visual communication tech-
niques consistent with IT industry standards. 
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§127.736. Extended Practicum in Information Technology (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Infor-
mation Technology Career Cluster. Prerequisite: a minimum of two 
high school information technology courses. Corequisite: Practicum 
in Information Technology. This course must be taken concurrently 
with Practicum in Information Technology and may not be taken as a 
stand-alone course. Students shall be awarded one credit for success-
ful completion of this course. A student may repeat this course once 
for credit provided that the student is experiencing different aspects of 
the industry and demonstrating proficiency in additional and more ad-
vanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In Extended Practicum in Information Technology, stu-
dents will gain advanced knowledge and skills in the application, de-
sign, production, implementation, maintenance, evaluation, and as-
sessment of products, services, and systems. Knowledge and skills 
in the proper use of analytical skills and application of IT concepts 
and standards are essential to prepare students for success in a tech-
nology-driven society. Critical thinking, IT experience, and product 
development may be conducted in a classroom setting with an instruc-
tor, with an industry mentor, or both. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
IT; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, integrity, 
customer service, work ethic, and adaptability with increased fluency; 

(D) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(E) employ planning and time-management skills and 
tools such as project management and storyboarding with increased 
fluency to enhance results and complete work tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate proper use of written, verbal, and vi-
sual communication techniques consistent with IT industry standards 
with increased proficiency; 

(B) apply active listening skills to obtain and clarify in-
formation; 

(C) create and deliver formal and informal presenta-
tions in an effective manner; and 

(D) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) apply critical-thinking strategies with increased flu-
ency to develop solutions using appropriate technologies and resources, 
IT concepts, and industry standards; and 

(C) apply decision-making techniques with increased 
fluency to choose a technology-based solution. 

(4) The student understands and applies proper safety and 
security techniques in the workplace. The student is expected to: 

(A) demonstrate an understanding of and consistently 
follow IT security rules, regulations, and procedures; and 

(B) develop and implement security management plans 
to address security requirements. 

(5) The student understands the professional, ethical, and 
legal responsibilities in IT. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) describe and practice ethical and legal responsibil-
ities associated with the field of IT; 

(C) show integrity by choosing the ethical course of ac-
tion when making decisions; and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a supervised IT experience. 
The student is expected to: 

(A) design, create, and implement a product or service 
that addresses a problem or meets a specified need in the field of IT; 

(B) identify areas where quality, reliability, and safety 
can be designed into a product or service; 

(C) develop a sustainability plan for the product or ser-
vice; 

(D) develop an evaluation method to analyze the effect 
of the product or service on client satisfaction and problem resolution; 
and 
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(E) collect representative work samples. 

§127.737. Computer Technician Practicum (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisites: Principles of Information Technology, Computer Maintenance, 
Computer Maintenance Lab, Networking, and Networking Lab. Stu-
dents shall be awarded two credits for successful completion of this 
course. A student may repeat this course once for credit provided that 
the student is experiencing different aspects of the industry and demon-
strating proficiency in additional and more advanced knowledge and 
skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In the Computer Technician Practicum, students will 
gain knowledge and skills in the area of computer technologies, includ-
ing advanced knowledge of electrical and electronic theory, computer 
principles, and components related to the installation, diagnosis, ser-
vice, and repair of computer-based technology systems. Students will 
reinforce, apply, and transfer their knowledge and skills to a variety of 
settings and problems. Proper use of analytical skills and application of 
IT concepts and standards are essential to prepare students for success 
in a technology-driven society. Critical thinking, IT experience, and 
product development may be conducted in a classroom setting with an 
instructor, with an industry mentor, or both. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills required by business and industry. The student is ex-
pected to: 

(A) identify and demonstrate work behaviors that en-
hance employability and job advancement such as regular attendance, 
promptness, attention to proper attire, maintenance of a clean and safe 
work environment, appropriate voice, and pride in work; 

(B) identify and demonstrate qualities such as flexibil-
ity, open-mindedness, initiative, listening attentively to speakers, and 
willingness to learn new knowledge and skills; 

(C) employ effective reading and writing skills; 

(D) employ effective verbal and nonverbal communi-
cation skills; 

(E) solve problems and think critically; 

(F) demonstrate leadership skills and function effec-
tively as a team member; 

(G) identify and implement proper safety procedures; 

(H) demonstrate an understanding of legal and ethical 
responsibilities in relation to the field of IT; and 

(I) demonstrate planning and time-management skills 
such as storyboarding and project management, including initiating, 
planning, executing, monitoring and controlling, and closing a project. 

(2) The student identifies various employment opportuni-
ties in the IT field. The student is expected to: 

(A) improve on a personal career plan along with edu-
cation, job skills, and experience necessary to achieve career goals; 

(B) develop a resume appropriate to a chosen career 
plan, including letters of recommendation; and 

(C) illustrate interview skills for successful job place-
ment. 

(3) The student relates core academic skills to the require-
ments of computer technologies. The student is expected to: 

(A) demonstrate effective verbal and written communi-
cation skills with individuals from varied cultures such as fellow work-
ers, management, and customers; 

(B) complete work orders and related paperwork for re-
pair and installation; 

(C) estimate supplies, materials, and labor costs for in-
stallation, maintenance, and repair work orders; and 

(D) read and interpret technical documentation such as 
schematics, drawings, charts, diagrams, technical manuals, and bul-
letins. 

(4) The student applies communication, mathematics, Eng-
lish, and science knowledge and skills to research and develop projects. 
The student is expected to: 

(A) demonstrate proper use of written, verbal, and vi-
sual communication techniques consistent with IT industry standards; 

(B) demonstrate proper use of mathematics concepts in 
the development of products or services; and 

(C) demonstrate proper use of science principles to the 
development of products or services. 

(5) The student knows the concepts and skills that form the 
basis of computer technologies. The student is expected to: 

(A) explain microprocessor theory; 

(B) define the use of Boolean logic in computer tech-
nologies; 

(C) describe the theories of magnetism, electricity, and 
electronics as they apply to computer systems; 

(D) identify proper troubleshooting techniques; 

(E) differentiate among digital and analog input and 
output electronics theories; 

(F) describe the architecture of various computer sys-
tems; 
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(G) describe the function of central processing units, 
storage devices, peripheral devices, and microprocessor units; and 

(H) explain computer system environmental require-
ments and related control devices. 

(6) The student knows the proper function and application 
of the tools, equipment, technologies, and materials used in computer 
technologies. The student is expected to: 

(A) demonstrate safe use of equipment in computer 
technologies such as hand and power tools; 

(B) employ available reference tools, materials, and In-
ternet sources to access information as needed; 

(C) demonstrate the proper handling and disposal of en-
vironmentally hazardous materials used in computer technologies; and 

(D) identify new and emerging technologies that may 
affect the field of computer technology such as quantum computing, 
photonics, and nanotechnology. 

(7) The student applies the essential knowledge and skills 
for computer technologies to career preparation, job shadowing, men-
toring, or apprenticeship training in simulated and actual work situa-
tions. The student is expected to: 

(A) identify a problem relating to information technol-
ogy; 

(B) develop a solution using appropriate technologies, 
IT concepts, and IT industry standards; 

(C) explain how the proposed technological solution 
will resolve the problem and the methodologies involved; 

(D) apply decision-making techniques to the selection 
of technological solutions; 

(E) identify areas where quality, reliability, and safety 
can be designed into a product or service; 

(F) apply critical-thinking strategies to analyze and 
evaluate the proposed technological solution; 

(G) develop a sustainability plan for the product or ser-
vice; 

(H) select and use the appropriate technological re-
sources to conduct, research, design, and develop activities; 

(I) develop the documentation of the research and de-
velopment process; and 

(J) present the solution to a panel of professionals using 
formal presentation skills. 

(8) The student employs project management knowledge 
to oversee IT projects. The student is expected to: 

(A) implement project methodologies, including initi-
ating, planning, executing, monitoring and controlling, and closing a 
project, to manage information system projects; 

(B) define the scope of work to achieve individual and 
group goals; 

(C) develop time and activity plans to achieve objec-
tives; 

(D) implement or participate with cross-functional 
teams to achieve IT project goals; 

(E) develop and implement quality assurance test plans; 
and 

(F) create a contingency plan. 

(9) The student recognizes and analyzes potential IT secu-
rity threats to develop and maintain security requirements. The student 
is expected to: 

(A) describe potential security threats to information 
systems; 

(B) identify the range of security needs and the prob-
lems that can occur due to security lapses; 

(C) develop and implement plans to address security 
threats; 

(D) document security procedures; and 

(E) describe the use of computer forensics in countering 
security threats such as IT crimes and security breaches. 

(10) The student provides support to computer users to 
maintain service. The student is expected to: 

(A) employ effective listening skills when working 
with clients to identify support needs; 

(B) identify customer need and formulate a support 
plan; 

(C) create queries and reports and assess critical system 
information; 

(D) employ problem-solving skills in performing sup-
port, maintenance, and repair; 

(E) use hardware and software diagnostics; 

(F) report to the user the cause of and solution to the 
problem; and 

(G) create written documentation indicating the cause 
of and solution to the problem. 

(11) The student demonstrates and applies knowledge of 
security risks and safeguards. The student is expected to: 

(A) install security software; 

(B) update security software; and 

(C) use security software to clean an infected machine. 

(12) The student provides support to computer users to 
maintain service. The student is expected to: 

(A) develop a written disaster recovery plan; and 

(B) develop a written preventive maintenance plan. 

(13) The student creates a personal portfolio. The student 
is expected to: 

(A) create a portfolio that documents all projects and 
accomplishments such as academics, volunteer experience, employ-
ment experience, awards, and certifications; 

(B) organize and prioritize information within the port-
folio; and 

(C) use written, verbal, and visual communication tech-
niques consistent with IT industry standards. 

§127.738. Extended Computer Technician Practicum (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 
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(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. The practicum course 
is a paid or unpaid capstone experience for students participating in 
a coherent sequence of career and technical education courses in the 
Information Technology Career Cluster. Recommended prerequisites: 
Principles of Information Technology, Computer Maintenance, Com-
puter Maintenance Lab, Networking, and Networking Lab. Corequi-
site: Computer Technician Practicum. This course must be taken con-
currently with Computer Technician Practicum and may not be taken 
as a stand-alone course. Students shall be awarded one credit for suc-
cessful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Information Technology (IT) Career Cluster fo-
cuses on building linkages in IT occupations for entry level, technical, 
and professional careers related to the design, development, support, 
and management of hardware, software, multimedia, and systems in-
tegration services. 

(3) In the Extended Computer Technician Practicum, stu-
dents will gain knowledge and skills in the area of computer technolo-
gies, including advanced knowledge of electrical and electronic theory, 
computer principles, and components related to the installation, diag-
nosis, service, and repair of computer-based technology systems. Stu-
dents will reinforce, apply, and transfer their knowledge and skills to 
a variety of settings and problems. Proper use of analytical skills and 
application of IT concepts and standards are essential to prepare stu-
dents for success in a technology-driven society. Critical thinking, IT 
experience, and product development may be conducted in a classroom 
setting with an instructor, with an industry mentor, or both. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
IT; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, regular 
attendance, promptness, integrity, pride in work, and customer service 
with increased fluency; and 

(D) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student applies professional communications 
strategies. The student is expected to: 

(A) demonstrate proper use of written, verbal, and vi-
sual communication techniques consistent with IT industry standards 
with increased proficiency; 

(B) analyze, interpret, and effectively communicate in-
formation; 

(C) apply active listening skills to obtain and clarify in-
formation; and 

(D) exhibit public relations skills to maintain internal 
and external customer/client satisfaction. 

(3) The student implements advanced problem-solving 
methods. The student is expected to employ critical-thinking skills 
with increased fluency both independently and in groups to solve 
problems and make decisions. 

(4) The student understands and applies proper safety and 
security techniques in the workplace. The student is expected to: 

(A) demonstrate an understanding of and consistently 
follow IT security rules, regulations, and procedures; 

(B) recognize and analyze potential IT security threats 
and address security by installing and updating security software and 
using security software to clean an infected machine; 

(C) identify the range of security needs and the prob-
lems that can occur due to security lapses with increased proficiency; 

(D) demonstrate safe use of computer technology 
equipment such as hand and power tools with increased proficiency; 
and 

(E) demonstrate the proper handling and disposal of en-
vironmentally hazardous materials used in computer technologies in a 
consistent manner. 

(5) The student understands the professional, ethical, and 
legal responsibilities in IT. The student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) describe and practice ethical and legal responsibil-
ities associated with the field of IT; 

(C) show integrity by choosing the ethical course of ac-
tion when making decisions; and 

(D) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a supervised IT experience. 
The student is expected to: 

(A) select and use the appropriate technological re-
sources to conduct, document, and evaluate learning activities in a 
supervised IT experience; 

(B) read and interpret technical documentation such as 
schematics, drawings, charts, diagrams, technical manuals, and bul-
letins with increased fluency; 

(C) employ available reference tools, materials, and In-
ternet sources with increased fluency to access information as needed; 
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(D) develop solutions using appropriate technologies, 
IT concepts, and IT industry standards with increased proficiency; 

(E) implement project methodologies to manage infor-
mation system projects; and 

(F) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500578 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER N. LAW AND PUBLIC 
SERVICE 
19 TAC §§127.746 - 127.751, 127.758 - 127.769, 127.800 
- 127.803 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.746. Principles of Law, Public Safety, Corrections, and Secu-
rity (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Principles of Law, Public Safety, Corrections, and Se-
curity introduces students to professions in law enforcement, protec-

tive services, corrections, firefighting, and emergency management ser-
vices. Students will examine the roles and responsibilities of police, 
courts, corrections, private security, and protective agencies of fire and 
emergency services. The course provides students with an overview of 
the skills necessary for careers in law enforcement, fire service, protec-
tive services, and corrections. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student achieves academic knowledge and skills 
required for career and postsecondary education opportunities associ-
ated with the career field. The student is expected to: 

(A) apply English language arts knowledge and skills 
required for career and postsecondary education opportunities; 

(B) apply mathematics knowledge and skills required 
for career and postsecondary education opportunities; and 

(C) apply science knowledge and skills for career and 
postsecondary education associated with the career field. 

(3) The student uses communication skills in creating, ex-
pressing, and interpreting information and ideas, including technical 
terminology and information. The student is expected to: 

(A) evaluate effective use of grammar to develop verbal 
communication skills; 

(B) differentiate among speaking strategies used to 
communicate specific ideas to various audiences; 

(C) interpret voice quality and delivery to analyze ver-
bal communication; and 

(D) demonstrate effective interpersonal skills necessary 
to communicate with coworkers and the public. 

(4) The student formulates ideas, proposals, and solutions 
to address problems related to the career field in order to ensure effec-
tive and efficient delivery of services. The student is expected to: 

(A) use analytical skills to formulate ideas, proposals, 
and solutions to problems; 

(B) formulate ideas, proposals, and solutions to ensure 
delivery of services; and 

(C) use critical-thinking skills to solve ethical issues 
identified in the career field. 

(5) The student implements measures to maintain safe and 
healthful working conditions in a law and public safety environment. 
The student is expected to: 

(A) identify, analyze, and evaluate the dangers associ-
ated with the different career fields; 
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(B) create and recommend strategies for issues related 
to the safety and health of employees based on an assessment of a sim-
ulated workplace environment; 

(C) discuss methods for safe handling of hazardous ma-
terials; 

(D) discuss the importance of good health and physical 
fitness; and 

(E) demonstrate first aid, cardiopulmonary resuscita-
tion, and automated external defibrillator procedures. 

(6) The student analyzes the legal responsibilities associ-
ated with roles and functions within law, public safety, corrections, and 
security organizations to demonstrate a commitment to professional 
and ethical behavior. The student is expected to: 

(A) examine real-world situations involving ethical 
dilemmas and professional conduct; 

(B) explain laws, regulations, and policies that govern 
professionals; and 

(C) recommend a strategy for responding to an unethi-
cal or illegal situation. 

(7) The student recognizes the importance of interagency 
cooperation. The student is expected to: 

(A) discuss the importance of police, fire, emergency 
medical services, court, corrections, and security systems working to-
gether to protect the public; 

(B) examine the roles and responsibilities of first re-
sponders; 

(C) identify jurisdictional problems that may arise as 
multiple agencies work together; and 

(D) differentiate the roles of private security and public 
law enforcement agencies. 

(8) The student understands the historical and philosophi-
cal development of criminal law. The student is expected to: 

(A) identify the sources and origin of law in the United 
States; 

(B) explain the impact of the U.S. Constitution and Bill 
of Rights on criminal law in regard to the rights of citizens; 

(C) differentiate between crimes classified as felonies 
or misdemeanors and the punishments for each; 

(D) analyze the essential elements and classifications of 
a crime; 

(E) identify problems commonly associated with the 
enforcement of criminal laws; and 

(F) identify the process by which laws are enacted. 

(9) The student identifies the roles of the public safety pro-
fessional. The student is expected to: 

(A) identify career opportunities in federal, state, 
county, and municipal law enforcement agencies; 

(B) identify the education and training required for var-
ious levels of law enforcement; 

(C) discuss the history of policing in the United States; 

(D) identify the roles and responsibilities of law en-
forcement professionals; 

(E) analyze the impact of constitutional law on police 
as it relates to arrest, use of force, searches, and seizure; 

(F) examine the role of emergency medical services in 
public safety; and 

(G) identify how public safety professionals manage 
the stress related to these jobs. 

(10) The student identifies the roles and functions of court 
systems. The student is expected to: 

(A) identify career opportunities in the court systems; 

(B) identify the levels and functions of criminal courts; 

(C) examine the roles of the courtroom work groups 
such as judges, prosecutors, defense counsel, and bailiffs; 

(D) explain pretrial and courtroom procedures; and 

(E) identify types of sentencing and sentencing rules. 

(11) The student identifies the roles and functions of the 
correctional system. The student is expected to: 

(A) explain career opportunities available in the correc-
tional system, including probation and parole; 

(B) explain the duties and responsibilities of correc-
tional officers; 

(C) recognize the history of prisons in the United States; 

(D) explain the differences between jails and prisons; 

(E) identify the levels of security in prisons and jails; 
and 

(F) explain the constitutional rights of inmates in pris-
ons and jails. 

(12) The student identifies the roles and functions of pri-
vate security systems and agencies. The student is expected to: 

(A) explain the career opportunities available in private 
security; 

(B) discuss the history and importance of private secu-
rity in the United States; and 

(C) examine the relationship between private security 
and public safety agencies. 

(13) The student identifies the roles and functions of fire 
protection services. The student is expected to: 

(A) identify the career opportunities in fire protection 
services; 

(B) explain the duties and responsibilities of firefight-
ers; 

(C) recognize the importance of the operation of 911 
and computer-aided dispatch systems; and 

(D) explain the relationships among police, fire, and 
emergency medical services. 

(14) The student identifies the roles and functions of stu-
dent community organizations that support or provide additional infor-
mation and guidance to those interested in law, public safety, correc-
tions, and protective services. The student is expected to: 

(A) research and participate in community organiza-
tions such as SkillsUSA, Law Enforcement Explorer Scouts, and 
National Technical Honor Society; and 
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(B) identify community outreach organizations such as 
Citizens on Patrol; local student police organizations; or national stu-
dent police organizations. 

§127.747. Correctional Services (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Principles of Law, Public Safety, Corrections, and Security. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) In Correctional Services, students prepare for certifica-
tion required for employment as a municipal, county, state, or federal 
correctional officer. Students will learn the role and responsibilities of 
a county or municipal correctional officer; discuss relevant rules, reg-
ulations, and laws of municipal, county, state, or federal facilities; and 
discuss defensive tactics, restraint techniques, and first aid procedures 
as used in the municipal, county, state, or federal correctional setting. 
Students will analyze rehabilitation and alternatives to institutionaliza-
tion for inmates. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student researches the history of correctional ser-
vices in the municipal, county, state, or federal setting. The student is 
expected to: 

(A) examine the history of corrections such as munici-
pal, county, state, and federal; 

(B) examine the rules of conduct and disciplinary ac-
tion guidelines for employees of municipal, county, state, or federal 
correctional facilities; 

(C) analyze personal responsibilities, including prefer-
ences, to determine requirements for employment in municipal, county, 
state, or federal correctional services; and 

(D) effectively search methods to locate potential em-
ployment opportunities in municipal, county, state, or federal correc-
tional services. 

(3) The student recognizes professional standards and eth-
ical responsibilities in the municipal, county, state, or federal correc-
tional facilities. The student is expected to: 

(A) identify employer expectations such as effective 
verbal communication skills; professional conduct; knowledge of 
laws, regulations, and policies; punctuality and attendance; initiative; 
cooperation; time management; and sensitivity to and value for 
diversity; 

(B) identify professional standards in municipal, 
county, state, or federal correctional facilities such as dress, grooming, 
and personal protective equipment as appropriate; and leadership and 
teamwork when collaborating with others to accomplish goals and 
objectives; and 

(C) analyze the ethical responsibilities of correctional 
officers to ensure protections of rights. 

(4) The student uses verbal communication skills neces-
sary for municipal, county, state, or federal correctional officers. The 
student is expected to: 

(A) define technical concepts and vocabulary associ-
ated with municipal, county, state, or federal correctional services 
through effective verbal communication; and 

(B) contribute to group discussions and meetings by 
demonstrating active listening and effective speaking skills. 

(5) The student performs active listening skills to obtain 
and clarify information. The student is expected to: 

(A) apply listening skills to obtain and clarify informa-
tion provided in verbal communication; and 

(B) demonstrate communication skills to explain the 
meaning of technical vocabulary concepts related to correctional 
services. 

(6) The student uses first aid, infection control, and car-
diopulmonary resuscitation in a correctional facility. The student is 
expected to: 

(A) demonstrate first aid procedures, cardiopulmonary 
resuscitation, and automated external defibrillator use in a simulated 
emergency situation; 

(B) comply with standard precautions as they relate to 
infection control; and 

(C) use special requirements for handling hazardous 
materials to maintain a safe working environment. 

(7) The student recognizes constitutional laws and laws of 
correctional systems. The student is expected to: 

(A) apply constitutional laws, including laws of arrest, 
to execute official correctional service duties while respecting citizen 
rights; 

(B) explore the impact of the U.S. legal system on the 
correctional system; 

(C) differentiate between the civil and criminal justice 
systems and explain how change impacts correctional services; 

(D) use the appropriate techniques to manage crisis sit-
uations to protect individuals and society; 
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(E) execute protocols associated with arrest, search, 
and seizure using the statutes set forth by the Fourth Amendment; 

(F) summarize the rights of an individual being interro-
gated under the Fifth Amendment; 

(G) examine trial, jury, and due process rights; and 

(H) state the conditions under which citizens and non-
citizens of the United States may be interrogated in the correctional 
environment. 

(8) The student models behaviors during interactions with 
prisoners that demonstrate concern for individuals with disabilities. 
The student is expected to: 

(A) apply the appropriate procedures for use with indi-
viduals who have mental disorders, physical disabilities, communica-
tion disorders, and atypical behaviors; 

(B) execute protocols to provide appropriate assistance 
to people with disabilities and impairments; and 

(C) analyze the impact of the Americans with Disabili-
ties Act on inmates and correctional staff. 

(9) The student uses conflict resolution skills and knowl-
edge to resolve conflicts among individuals in correctional environ-
ments. The student is expected to: 

(A) examine the origins of conflict and the needs that 
motivate behavior; 

(B) analyze different responses to conflict and the re-
sults generated; 

(C) use principle-centered conflict resolution processes 
in order to resolve conflicts; and 

(D) interpret visual and vocal cues to comprehend in-
formation received such as from body language, eye movement, voice 
tone, and voice inflection. 

(10) The student analyzes hostile situations and executes 
conflict management strategies to take charge of problems that arise in 
correctional settings. The student is expected to: 

(A) review security post procedures in a correctional fa-
cility; 

(B) explain the importance of a perimeter security sys-
tem; 

(C) appraise situations and select the appropriate degree 
of force; 

(D) complete steps involved in pre-event planning to re-
spond to crisis situations; and 

(E) perform appropriate crisis management to protect 
individual and societal rights. 

(11) The student applies technical skill procedures of cor-
rectional staff to effectively manage day-to-day operations of correc-
tional facilities. The student is expected to: 

(A) demonstrate knowledge of policies and procedures 
for inmate supervision and discipline; 

(B) demonstrate protocol designed to restrain individu-
als placed into custody without violating personal rights or jeopardizing 
personal safety; 

(C) develop emergency plans and procedures for cor-
rectional facilities; 

(D) describe the process for providing food services and 
the critical elements to ensure an effective operation; 

(E) describe the steps for processing inmates such as 
reception, orientation, and classification; 

(F) conduct a simulated parole interview; 

(G) analyze prisoner re-entry programs and the effect 
of the programs on the community; and 

(H) describe the importance of public relations as re-
lated to communities and citizens. 

(12) The student identifies basic organizational models for 
municipal, county, state, or federal correctional facilities and the offi-
cer's role in maintaining order and safety. The student is expected to: 

(A) identify three primary models of detention facili-
ties; 

(B) identify the role and core responsibilities of the of-
ficer in the detention facility; and 

(C) recognize issues involving prisoners' constitutional 
rights. 

(13) The student recognizes issues related to human behav-
ior and relations in a detention facility. The student is expected to: 

(A) identify the importance of ethical judgment and be-
havior in the criminal justice system; 

(B) recognize issues involved with human relations be-
tween staff and prisoners; 

(C) compare and contrast stress and stress-related is-
sues for correctional personnel; 

(D) evaluate the process of promoting cultural aware-
ness at a municipal, county, state, or federal facility; and 

(E) identify state and federal laws related to civil rights, 
sexual harassment, and liability issues for detention personnel. 

(14) The student identifies methods of screening for and 
addressing injurious prisoner behavior. The student is expected to: 

(A) identify various methods of screening for suicide 
risks; 

(B) recognize procedures for preventing suicide among 
prisoners and for responding to suicide attempts; and 

(C) identify various methods for determining, classify-
ing, and dealing with intoxicated prisoners in the correctional setting. 

(15) The student recognizes intake procedures for a deten-
tion facility. The student is expected to: 

(A) identify general booking procedures such as basic 
orientation procedures, fingerprinting, report writing, and documenta-
tion of prisoner information; 

(B) identify steps in the prisoner admission process; and 

(C) recognize the process for releasing prisoners. 

(16) The student recognizes various inmate health care is-
sues and processes. The student is expected to: 

(A) identify issues and symptoms involving persons 
with a variety of mental impairments at a detention facility; 

(B) identify questions to ask when screening prisoners 
for mental illness and recognize methods for interacting and commu-
nicating with prisoners who may be mentally ill; 
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(C) recognize processes for maintaining inmate health 
records and understand health risks of communicable diseases; and 

(D) recognize legal aspects of health care in a detention 
facility. 

(17) The student identifies methods of providing various 
prisoner services. The student is expected to identify processes for 
issuing prisoner supplies and recognize issues involving prisoner food 
service, visitations, prisoner correspondence, and telephone usage. 

(18) The student recognizes prisoner and facility security 
protocols. The student is expected to: 

(A) identify issues involving inmate counts; 

(B) demonstrate procedures for inventorying prisoner's 
property; 

(C) identify the process of searching male and female 
prisoners; 

(D) identify the processes and procedures for searching 
cells and common areas within a correctional facility; and 

(E) identify issues involving facility security. 

(19) The student recognizes the appropriate actions to take 
in emergency situations at a detention facility. The student is expected 
to: 

(A) identify procedures for responding to a riot and dis-
turbance in a municipal, county, state, or federal correctional facility; 

(B) identify procedures for responding to events such 
as assaults, fires, medical emergencies, prisoner escapes, and hostage 
situations; 

(C) recognize issues in dealing with disruptive inmates 
and groups; and 

(D) identify procedures for escape attempts and es-
capes. 

(20) The student identifies report-writing methods and 
courtroom procedures. The student is expected to: 

(A) identify the process involved with writing reports; 

(B) identify appropriate courtroom attire and de-
meanor; and 

(C) recognize procedures for preparing for courtroom 
testimony. 

(21) The student evaluates situations requiring the use of 
force. The student is expected to: 

(A) demonstrate the use of the force continuum in sim-
ulated situations requiring varied degrees of force; and 

(B) explain the guidelines and restrictions imposed by 
state and federal governments related to the use of deadly force. 

(22) The student analyzes procedures and protocols for 
self-defense in homeland security and protective services. The student 
is expected to demonstrate self-defense and defensive tactics such as 
ready stance and escort positions, strikes, kicks, punches, handcuffing, 
and searching. 

§127.748. Firefighter I (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Law, Public Safety, Corrections, and Security. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Firefighter I introduces students to firefighter safety and 
development. Students will analyze Texas Commission on Fire Protec-
tion rules and regulations, proper incident reporting and records, proper 
use of personal protective equipment, and the principles of fire safety. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student uses communication skills as related to fire 
management. The student is expected to: 

(A) demonstrate the use of speech and written commu-
nication platforms common to fire management services; 

(B) practice steps involved in using radio communica-
tion for fire management; 

(C) apply the Incident Command System to manage 
emergencies; and 

(D) apply protocols in emergency management re-
sponse when working at an accident scene. 

(3) The student executes safety procedures and protocols 
associated with fire management services. The student is expected to: 

(A) apply local, state, and federal regulations pertaining 
to safety issues; 

(B) apply protocols for handling hazardous materials at 
the awareness level; and 

(C) practice personal safety procedures. 

(4) The student comprehends the steps to develop an insti-
tutional professional growth plan to develop team building and leader-
ship skills common for fire management systems. The student is ex-
pected to: 

(A) recognize techniques for functioning within a group 
environment; and 
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(B) demonstrate model leadership within fire manage-
ment. 

(5) The student applies laws, ordinances, regulations, and 
rules as defined by the Texas Commission on Fire Protection Certifi-
cation Curriculum Manual to perform duties within a set of rules or 
protocols. The student is expected to: 

(A) identify the correct laws and rules applicable to ba-
sic firefighter certification by the Texas Commission on Fire Protection; 

(B) review the Texas Commission on Fire Protection re-
quirements for certification as a basic firefighter as stated in the Stan-
dards Manual for Fire Protection Personnel; 

(C) identify the various levels of firefighter certifica-
tions by the Texas Commission on Fire Protection as stated in the Stan-
dards Manual for Fire Protection Personnel; 

(D) identify the levels of instructor certification by the 
Texas Commission on Fire Protection as stated in the Standards Manual 
for Fire Protection Personnel; and 

(E) describe responsibilities of a firefighter as required 
by the National Fire Protection Association 1500: Standard on Fire 
Department Occupational Safety and Health Program. 

(6) The student describes the stages of a fire, the process of 
combustion, and the appropriate action to be taken for extinguishment. 
The student is expected to: 

(A) describe the four products of combustion com-
monly found in structural fires that create a life hazard; 

(B) define terms such as fire, flash point, ignition tem-
perature, fire point, flammable (explosive) range, boiling point, oxida-
tion, pyrolysis, reducing agent, vaporization, combustion, vapor den-
sity, and specific gravity; 

(C) describe the process of thermal layering that occurs 
in structural fires and how to avoid disturbing the normal layering of 
heat; 

(D) define fire triangle and fire tetrahedron; 

(E) describe heat energy sources such as chemical, elec-
trical, mechanical, and nuclear; 

(F) identify the stages of fire development; 

(G) explain the special conditions that occur during a 
fire's growth such as flameover, rollover, flashover, thermal layering, 
and backdraft; and 

(H) identify the units of heat measurement and how to 
convert units. 

(7) The student describes the methods of heat transfer. The 
student is expected to: 

(A) describe methods of heat transfer such as conduc-
tion, convection, and radiation; and 

(B) describe examples of heat transfer in fire emergen-
cies such as conduction, convection, and radiation. 

(8) The student analyzes the physical states of matter in 
which fuels are commonly found. The student is expected to: 

(A) describe the physical states of matter in which fuels 
are commonly found such as solid, liquid, and gaseous fuels; 

(B) explain terms related to the combustion process 
such as specific gravity, vapor density, and the theory of sur-
face-to-mass ratio; and 

(C) identify narcotic asphyxiant gases and irritants 
common in smoke. 

(9) The student comprehends the fire extinguishment the-
ory. The student is expected to: 

(A) describe the fire extinguishment theory; and 

(B) analyze methods of extinguishment such as temper-
ature reduction, fuel removal, oxygen exclusion, and inhibiting chem-
ical reaction. 

(10) The student describes the characteristics of water as it 
relates to fire extinguishing potential. The student is expected to: 

(A) explain the law of thermodynamics as it relates to 
specific heat, latent heat, and heat flow; and 

(B) compare the advantages and disadvantages of water 
as an extinguishing agent. 

(11) The student analyzes the internal systems that sustain 
life in the human body and identifies the physical requirements of a 
self-contained breathing apparatus wearer. The student is expected to: 

(A) describe the internal systems that sustain life in the 
human body such as the respiratory and cardiovascular systems; 

(B) describe the National Fire Protection Association 
standards applicable to the self-contained breathing apparatus; 

(C) identify the firefighter's physical requirements for 
wearing a self-contained breathing apparatus; 

(D) identify respiratory hazards during firefighting that 
require the use of respiratory protection; 

(E) identify the different types of self-contained breath-
ing apparatus; and 

(F) describe the safety features and function of the open 
circuit self-contained breathing apparatus. 

(12) The student demonstrates confidence in performing 
firefighting skills while wearing a self-contained breathing apparatus. 
The student is expected to: 

(A) identify the safety requirements when using the 
self-contained breathing apparatus; 

(B) describe how to calculate the air supply duration in 
the cylinder; 

(C) describe the safety rules when wearing the self-con-
tained breathing apparatus; 

(D) describe the uses and limitations of the self-con-
tained breathing apparatus; 

(E) demonstrate the various methods of donning and 
doffing the self-contained breathing apparatus while wearing protec-
tive clothing; 

(F) demonstrate the replacement of an expended cylin-
der on a self-contained breathing apparatus assembly with a full cylin-
der; 

(G) demonstrate rescue procedures without compro-
mising the rescuer's respiratory protection such as rescuing a firefighter 
with functioning respiratory protection, a firefighter without function-
ing respiratory protection, or a civilian without respiratory protection; 

(H) perform firefighting skills while wearing the self-
contained breathing apparatus with a fully charged cylinder; 
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(I) demonstrate the use of the self-contained breathing 
apparatus to manage a restricted passage in conditions of obscured vis-
ibility; and 

(J) demonstrate emergency procedures to be used in the 
event of failure of the self-contained breathing apparatus. 

(13) The student demonstrates inspection, care, and testing 
procedures for the self-contained breathing apparatus. The student is 
expected to: 

(A) document routine maintenance for the self-con-
tained breathing apparatus; and 

(B) describe the use of an air supply system for recharg-
ing an air cylinder and cylinder testing maintenance of a self-contained 
breathing apparatus. 

(14) The student identifies the types and components of fire 
service protective clothing and personal protective equipment. The stu-
dent is expected to: 

(A) identify the various types of fire service protective 
clothing; 

(B) identify the different components of structural fire-
fighting protective equipment and their functions; 

(C) demonstrate the correct procedures for inspection 
and maintenance of personal protective equipment; 

(D) describe the limitations of personal protective 
equipment in providing protection to firefighters; 

(E) explain the physical limitations of a firefighter 
working in a personal protective ensemble; and 

(F) demonstrate the donning and doffing of personal 
protective equipment such as helmet with eye protection, hood, 
boots, gloves, protective coat and trousers, self-contained breathing 
apparatus, and personal alert safety system device. 

(15) The student demonstrates the proper testing and oper-
ation of a personal alert safety system device. The student is expected 
to: 

(A) explain the proper operation of a personal alert 
safety system; and 

(B) demonstrate the proper testing of a personal alert 
safety system. 

(16) The student recognizes all aspects of the fire depart-
ment organization. The student is expected to: 

(A) identify aspects of the fire department organization; 

(B) explain the firefighter's role as a member of the fire 
department; 

(C) analyze the rules and regulations common to most 
fire departments; 

(D) identify the mission of the fire service and of the 
local fire department according to the authority having jurisdiction; 

(E) describe the function of a standard operating system 
and the responsibilities of a firefighter relating to compliance with the 
provisions of occupational safety and health programs; and 

(F) explain the components of a member assistance pro-
gram. 

(17) The student recognizes common types of accidents 
and injuries and their causes. The student is expected to: 

(A) describe the elements of a personnel accountability 
system and the application of the system at an incident; 

(B) identify potential long-term firefighter health con-
siderations of exposure to products of combustion; 

(C) identify common types of accidents or injuries such 
as those occurring at the emergency scene, responding to and returning 
from calls on fire apparatus, in personal vehicles, at the fire station, at 
other on-duty locations, and during training; and 

(D) demonstrate techniques for action when trapped or 
disoriented in a fire situation or in a hostile environment. 

(18) The student describes the handling of different types 
of accidents and hazards. The student is expected to: 

(A) describe the procedures for terminating utility ser-
vices to a building; 

(B) explain hazards that exist and describe procedures 
to be used in electrical emergencies; 

(C) describe the safe handling and operation of hand 
and power tools; 

(D) describe safety procedures for fire service lighting 
equipment such as power supply (portable or mounted), lights, cords, 
and connectors; and 

(E) recognize the procedures for the use of safety equip-
ment such as seat belts, ear protection, eye protection, and other safety 
equipment provided for protection while riding on apparatus. 

(19) The student identifies safety procedures for ensuring 
a safe environment. The student is expected to: 

(A) identify protective equipment and describe its uses; 

(B) recognize traffic and scene control devices; 

(C) identify structure fire and roadway emergency 
scene potential hazards; 

(D) describe solutions to mitigate potential hazards; and 

(E) describe procedures for safe operation at emergency 
scenes. 

§127.749. Firefighter II (Three Credits), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Fire-
fighter I. Recommended prerequisite: Principles of Law, Public Safety, 
Corrections, and Security. Students shall be awarded three credits for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Firefighter II is the second course in a series for stu-
dents studying firefighter safety and development. Students will un-
derstand Texas Commission on Fire Protection rules and regulations, 
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proper incident reporting and records, proper use of personal protective 
equipment, and the principles of fire safety. Students will demonstrate 
proper use of fire extinguishers, ground ladders, fire hoses, and water 
supply apparatus systems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student uses information technology applications 
as they pertain to fire management situations. The student is expected 
to: 

(A) apply protocols for managing emergency situations 
using radio equipment, computer technology, and public address and 
warning systems; and 

(B) demonstrate use of word-processing and spread-
sheet software in fire management services. 

(3) The student evaluates behaviors, strategies, and proto-
cols that demonstrate an understanding of duties while responding to a 
variety of emergency incidents. The student is expected to: 

(A) identify response procedures to emergency inci-
dents; and 

(B) apply response procedures to simulated emergency 
incidents. 

(4) The student describes the characteristics and applica-
tions for the classes of extinguishers. The student is expected to: 

(A) identify the classification of types of fires as they 
relate to the use of portable fire extinguishers and the materials involved 
in each class of fire; 

(B) identify the appropriate fire extinguisher for each 
class of fire; 

(C) identify and describe fire extinguisher characteris-
tics and operations; and 

(D) describe and demonstrate the operation of fire ex-
tinguishers using Pull Aim Squeeze Sweep (PASS). 

(5) The student explains the purpose of the National Fire 
Protection Association standards applicable to fire service ground lad-
ders. The student is expected to: 

(A) identify the materials used in ladder construction 
and the features; 

(B) describe and demonstrate inspection and mainte-
nance procedures for different types of ground ladders and describe 
procedures for conducting an annual service test on ground ladders; 

(C) identify the load capacities for ground ladders; 

(D) identify and select a ladder for a given task; 

(E) demonstrate raising and positioning ground ladders; 

(F) describe and demonstrate securing a ladder; 

(G) explain and demonstrate proper ladder climbing 
techniques while transporting tools and equipment or assisting a 
person with a simulated injury; and 

(H) demonstrate the deployment of a roof ladder on a 
pitched roof. 

(6) The student describes the purpose of the National Fire 
Protection Association standards applicable to fire service hoses and 
reviews the procedures for care, maintenance, and inspection of fire 
hoses, couplings, nozzles, and water valves. The student is expected 
to: 

(A) identify and describe the use and construction of 
fire hoses and couplings; 

(B) explain the application of each size and type of hose 
on a pumper as required to be carried by National Fire Protection As-
sociation 1901; 

(C) demonstrate the methods of connecting fire hose 
couplings; 

(D) demonstrate the one- and two-person methods of 
connecting, dismantling, and rolling various sizes of hose lines; 

(E) demonstrate advancing dry hose lines and charged 
attack lines of different sizes; 

(F) demonstrate methods of hose load finishes; 

(G) describe and demonstrate extending a section of 
hose and replacing damaged sections of hose using proper safety 
equipment such as clothing for performing overhaul activities; and 

(H) describe the methods of washing and drying a fire 
hose. 

(7) The student explains requirements for the production of 
effective fire streams. The student is expected to: 

(A) identify, define, and demonstrate characteristics of 
fire streams; 

(B) identify the type, design, operation, required nozzle 
pressure, and flow of a given selection of nozzles and tips; 

(C) demonstrate the proper use of nozzles, hose appli-
ances, water valves, adapters, and tools; 

(D) identify various types of nozzles and their compo-
nents; and 

(E) identify terms relating to the principles of fire ser-
vice hydraulics. 

(8) The student identifies water supply sources and meth-
ods to move water from the supply source to the fire. The student is 
expected to: 

(A) describe the operation of fire hydrants such as fully 
opened fire hydrants and closed fire hydrants; 

(B) identify the National Fire Protection Association 
hydrant color code; 

(C) describe making a hydrant-to-pumper connection; 

(D) explain the hazards involved when the hydrant-to-
pumper connection is not properly sealed; and 
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(E) describe the apparatus, equipment, and appliances 
required to provide water at rural locations. 

(9) The student explains the duties of a firefighter after a 
fire. The student is expected to: 

(A) explain how debris is handled from fires, including 
house fires and chemical fires; 

(B) describe the duties for gathering information that 
may lead to the determination of the fire cause; 

(C) identify the proper procedure for restoration of the 
premises after a fire; and 

(D) describe the duties for fire and security surveillance 
during and after the fire. 

§127.750. Law Enforcement I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Principles of Law, Public Safety, Corrections, and Security. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Law Enforcement I is an overview of the history, or-
ganization, and functions of local, state, and federal law enforcement. 
Students will understand the role of constitutional law at local, state, 
and federal levels; the U.S. legal system; criminal law; and law en-
forcement terminology and the classification and elements of crime. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student explores the legal authorities pertaining to 
law enforcement officers' use of force. The student is expected to: 

(A) identify key terminology relating to the use of force 
and explain the legal authorities and the justification for use of force; 

(B) analyze the deciding factors for use of force when 
effecting an arrest; 

(C) analyze circumstances that are high risks for offi-
cers; 

(D) analyze various force options or alternatives to in-
crease the student's awareness of various force options or alternatives 
available to peace officers; 

(E) discuss force options available to peace officers; 
and 

(F) examine elements that an officer must recognize and 
control in every encounter. 

(3) The student uses verbal and nonverbal communication 
skills necessary for law enforcement. The student is expected to: 

(A) relate the meaning of technical concepts and vocab-
ulary associated with law enforcement; 

(B) interpret facial expressions, voice quality and deliv-
ery, gestures, and body positioning as related to nonverbal communi-
cation; 

(C) interpret voice quality and delivery such as combi-
nation of pitch, tone, and wording; 

(D) recognize diversity in culture; 

(E) employ active listening skills; and 

(F) contribute to group discussions and meetings. 

(4) The student demonstrates a working knowledge of the 
laws, methods, and techniques relative to accident investigation: 

(A) produce a crash report involving two or more vehi-
cles in an accident; 

(B) apply laws associated with accident investigation; 

(C) research procedures for responding to an accident 
scene and how to maintain control of an accident scene; and 

(D) demonstrate how to maintain traffic control at an 
accident scene. 

(5) The student understands ethical behavior standards re-
quired for law enforcement personnel. The student is expected to: 

(A) explain the role of the U.S. Constitution in relation 
to the development and implementation of law enforcement; 

(B) evaluate individual ethical behavior standards; 

(C) analyze legal and ethical behavior standards pro-
tecting citizens' constitutional rights; 

(D) demonstrate strategies to enhance public trust; and 

(E) explain the mission of law enforcement in protect-
ing a democratic society. 

(6) The student explores the U.S. legal system and the re-
quirements for law enforcement. The student is expected to: 

(A) explain how citizens are protected by constitutional 
laws of local, state, and federal courts; 

(B) analyze the impact of Supreme Court decisions 
such as Mapp v. Ohio, Terry v. Ohio, and Tennessee v. Garner; 

(C) analyze the similarities, differences, and interac-
tions between local, state, and federal court systems; 

(D) illustrate the progression of a case as it moves 
through local, state, and federal jurisdictions; and 
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(E) compare the characteristics of civil and criminal 
court systems. 

(7) The student analyzes custody and interrogation as they 
relate to the U.S. Supreme court decision in Miranda v. Arizona. The 
student is expected to: 

(A) demonstrate the application of the constitutional 
rights, using the Miranda warning requirements for both adult and 
juvenile suspects; 

(B) explain the additional requirements above the Mi-
randa warnings for juvenile suspects, offenders, and witnesses; and 

(C) demonstrate a non-custodial and custodial inter-
view and interrogation. 

(8) The student analyzes procedural and substantive crim-
inal law. The student is expected to: 

(A) define crime categories and respective punishments 
according to the Texas Penal Code; 

(B) analyze the elements of criminal acts according to 
Texas laws, including Alcoholic Beverage Code, Family Code, Penal 
Code, Health and Safety Code, and Criminal Code of Procedure; 

(C) differentiate mala prohibita and mala in se; and 

(D) analyze types of criminal defenses. 

(9) The student analyzes law related to victims and wit-
nesses. The student is expected to: 

(A) analyze the rights of victims of crimes and wit-
nesses to crime laws such as the Victim and Witness Protection Act 
of 1982, the Victims of Crime Act of 1984, the Victim's Rights and 
Restitution Act, the Child Victims' Bill of Rights of 1990, and the 
Victim Rights Clarification Act of 1997; 

(B) analyze the psychological, social, and economic 
impact of crime on the victim such as: 

(i) identifying the elements of a crisis reaction, the 
phases of a victim's reaction to a crime, the ripple effect of crime vic-
timization, and crisis intervention; and 

(ii) identifying and discussing the potential for sec-
ondary victimization by the criminal justice system and how to avoid 
it; and 

(C) identify statutory responsibilities relating to vic-
tims' rights such as: 

(i) identifying the legal basis of law enforcement's 
responsibilities to victims' rights; 

(ii) summarizing legal requirement for providing 
victims written notice; and 

(iii) explaining rights granted to victims of crime. 

(10) The student executes protocols and procedures pro-
tecting the rights of juvenile offenders and victims. The student is ex-
pected to: 

(A) discuss juvenile law as it relates to the steps in pro-
cessing status offenses of juveniles; and 

(B) demonstrate the procedure for holding conferences 
with juveniles and parents or guardians. 

(11) The student analyzes the steps in handling family vio-
lence calls involving Temporary Ex Parte Protective Orders, Protective 

Orders, and Magistrate's Orders for Emergency Protection and the pro-
cedures for responding to family violence. The student is expected to: 

(A) understand the dynamics and legal issues of family 
violence and child abuse such as: 

(i) explaining common characteristics of family vi-
olence offenders and describing the cycle of abuse phases; 

(ii) discussing the types of abuse often occurring in 
family violence incidences, explaining some barriers victims face when 
attempting to leave an abusive relationship; and 

(iii) defining terminology associated with family vi-
olence related to Texas Family Code, Title 4, for Protective Orders and 
Family Violence; and 

(B) evaluate the recommended steps in handling family 
violence calls involving Temporary Ex Parte Protective Orders, protec-
tive orders, and Magistrate's Order for Emergency Protection such as: 

(i) identifying the legal requirements for investiga-
tion of domestic abuse and child abuse or neglect and medical treatment 
and examinations for both; 

(ii) designing a plan on how to handle family vio-
lence situations and procedures for conducting preliminary investiga-
tions; and 

(iii) demonstrating how to provide and explain com-
munity resources and referrals to victims of family violence. 

(12) The student explains laws associated with the Texas 
Health and Safety Code. The student is expected to: 

(A) identify current commonly abused drugs in society; 

(B) research the effects of substances as it applies to the 
Texas Health and Safety Code; and 

(C) summarize the procedures for handling drugs, dan-
gerous drugs, and controlled substances. 

(13) The student summarizes the philosophy and concepts 
that influence the development and implementation of a community-
oriented police program. The student is expected to: 

(A) define community-oriented policing; and 

(B) evaluate the skills needed to be a successful com-
munity-oriented police officer. 

(14) The student uses field note-taking and report-writing 
skills to complete a police call sheet, an incident report, and a supple-
mental report. The student is expected to: 

(A) describe the components of a police call sheet, an 
incident report, and a supplemental report; 

(B) explain why a police call sheet, an incident report, 
and a supplemental report are legal documents; 

(C) demonstrate obtaining the appropriate information 
for a police call sheet, an incident report, and a supplemental report; 
and 

(D) write a police call sheet, an incident report, and a 
supplemental report using clear, concise, and legible entries. 

(15) The student analyzes reasonable suspicion and proba-
ble cause for motor vehicle traffic stops. The student is expected to: 

(A) apply techniques used to assess risk in vehicle 
stops; 
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(B) understand and analyze traffic laws contained in the 
Texas Transportation Code and their applications; 

(C) execute a simulated misdemeanor traffic stop using 
the seven-step violator contact method; 

(D) execute a simulated felony traffic stop with one and 
two patrol units; 

(E) identify if a traffic law has been violated according 
to the Texas Transportation Code regarding a driving situation; and 

(F) identify the regulations relating to arrest, charging 
procedures, notices, and promises to appear. 

(16) The student employs procedures to protect, document, 
and process a crime scene. The student is expected to: 

(A) demonstrate how to lift and preserve developed la-
tent prints from a simulated crime scene; and 

(B) demonstrate how to photograph, sketch, search, 
collect, document, and protect the crime scene area for further inves-
tigation. 

(17) The student demonstrates and applies a working 
knowledge of the detection, apprehension, and arrest of an intoxicated 
driver. The student is expected to: 

(A) explain the laws related to driving while intoxicated 
and related offenses; and 

(B) discuss the development of "reasonable suspicion" 
for the intoxicated driver stop and temporary detention. 

(18) The student demonstrates a working knowledge of a 
tactical entry into a residence and building safely. The student is ex-
pected to: 

(A) describe techniques officers can use to safely ap-
proach a residence or building; 

(B) explain techniques to safely enter and search a res-
idence or building; 

(C) demonstrate the correct techniques for entering a 
doorway and searching a room(s); and 

(D) demonstrate methods for clearing buildings or res-
idences and techniques used when suspects are found inside a building 
or residence. 

§127.751. Law Enforcement II (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Law Enforcement I. Students shall be awarded one credit for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Law Enforcement II provides the knowledge and skills 
necessary to prepare for a career in law enforcement. Students will un-
derstand ethical and legal responsibilities, patrol procedures, first re-
sponder roles, telecommunications, emergency equipment operations, 
and courtroom testimony. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student achieves the academic knowledge and 
skills required to prepare for postsecondary education and a career in 
law enforcement. The student is expected to: 

(A) demonstrate the use of communication skills to 
evaluate body language, gestures, verbal tone, and inflection; 

(B) apply interpersonal communication skills; 

(C) apply writing skills to facilitate effective field note 
taking and report writing such as police incident reports; 

(D) create various scenarios that use patrol tactics to ef-
fect an arrest; and 

(E) demonstrate appropriate use of law, public safety, 
corrections, and security terminology. 

(3) The student uses telecommunications equipment. The 
student is expected to: 

(A) support the use of telecommunication mobile and 
handheld radio systems and current technology; 

(B) formulate simulated radio communications using 
phonetic alphabet and common terminology; 

(C) conduct simulated radio and data communications 
using mobile data computers and handheld radios; 

(D) evaluate safety concerns with the use of telecom-
munications equipment, including when in the presence of non-first 
responders and while operating vehicles; 

(E) explain the need of prioritizing calls for service; and 

(F) identify the procedures used during emergency 
communications incidents such as hostage incidents and active pur-
suits. 

(4) The student presents testimony in legal proceedings in 
accordance with courtroom procedures. The student is expected to: 

(A) explain the roles of the courtroom work group; 

(B) analyze the importance of reviewing field notes, re-
ports, and evidence prior to pre-trial meeting; 

(C) apply proper explanation for the introduction of ev-
idence for admission into a trial; 
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(D) analyze effective courtroom testimony; 

(E) demonstrate an understanding of the importance of 
professionalism in demeanor and attire as a witness; and 

(F) discuss the importance of a pre-trial meeting with a 
prosecutor. 

(5) The student recognizes the importance of using inter-
personal communication techniques to resolve conflicts and reduce 
anger. The student is expected to: 

(A) examine interpersonal communication techniques 
used in law enforcement; 

(B) distinguish between passive, passive-aggressive, 
aggressive, and assertive behavior; 

(C) discuss strategies for dealing with difficult people; 
and 

(D) examine factors that contribute to a person's hostil-
ity. 

(6) The student examines the techniques used to manage 
crisis situations and maintain public safety. The student is expected to: 

(A) demonstrate crisis negotiations to promote the 
safety of individuals and the general public; 

(B) participate in a simulated scenario as a crisis nego-
tiation team member; 

(C) demonstrate effective communication techniques in 
a simulated crisis negotiation; 

(D) examine hostage safety considerations during a 
simulated crisis negotiation; and 

(E) differentiate between public safety and individual 
rights during crisis negotiation. 

(7) The student understands techniques to foster public co-
operation for victims in a variety of law enforcement situations. The 
student is expected to: 

(A) demonstrate procedures for advising crime victims' 
legal recourse; 

(B) explain step-by-step court procedures for suspects, 
victims, and witnesses entering the system; 

(C) explain the procedures for providing appropriate as-
sistance to individuals with disabilities such as autism, Alzheimer's dis-
ease, hearing impairment, visual impairment, and mobility impairment; 

(D) define the steps involved in conducting the prelim-
inary investigation of specialized crimes such as hate crimes, bullying, 
sexual harassment, and terroristic threat; 

(E) analyze the elements of conducting a death notifi-
cation; and 

(F) interpret legal requirements of law enforcement to 
victims of crime. 

(8) The student analyzes procedures and protocols for do-
mestic violence. The student is expected to: 

(A) recognize techniques to enforce domestic violence 
laws; 

(B) diffuse a simulated domestic violence incident; and 

(C) apply laws in making an arrest. 

(9) The student explores civil law enforcement procedures 
for serving writs, warrants, and summons. The student is expected to: 

(A) research civil law procedures such as attachment, 
garnishment, claim, and delivery; 

(B) identify limits on use of force and entry to private 
property during civil process service; 

(C) differentiate among domestic violence protective 
orders, no-contact orders, and orders to pick up children; and 

(D) identify requirements for emergency mental health 
evaluation. 

(10) The student analyzes local and state law enforcement 
procedures pertaining to alcohol and beverage laws. The student is 
expected to: 

(A) explain alcohol and beverage laws and procedures 
controlling illegal sales and consumption; 

(B) define alcoholic beverages; 

(C) differentiate between legal and illegal alcohol sales; 
and 

(D) identify circumstances under which alcoholic bev-
erages may be legally consumed. 

(11) The student explores laws and procedures to enforce 
violations of driving while intoxicated and driving under the influence. 
The student is expected to: 

(A) execute and interpret tests related to driving under 
the influence such as the National Traffic Highway Safety Administra-
tion Standardized Field Sobriety Test and the Horizontal Gaze Nystag-
mus, Walk-and-Turn, and One-Leg Stand tests; 

(B) recognize and interpret indicators of impaired driv-
ing; 

(C) describe methods used to detect and apprehend 
drivers under the influence; and 

(D) prepare evidence and reports required to give court 
testimony related to driving under the influence. 

(12) The student identifies crowd control methods. The 
student is expected to: 

(A) explain the deployment of less-than-lethal and 
chemical crowd control measures; 

(B) identify the need assessment of crowd management, 
including officer safety, surveillance, protection of life, protection of 
property, and requests for assistance from other officers and agencies; 

(C) demonstrate establishing perimeters for crowd con-
trol; and 

(D) explain the importance of identifying group leaders, 
followers, and victims. 

(13) The student evaluates situations requiring the use of 
force. The student is expected to: 

(A) demonstrate the use of the force continuum in sim-
ulated situations requiring varied degrees of force; 

(B) explain the guidelines and restrictions imposed by 
state and federal governments related to the use of deadly force; 

(C) identify the legal authority for the use of force; 
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(D) analyze and evaluate the use of less-than-lethal use 
of force; and 

(E) analyze and evaluate the use of deadly force. 

(14) The student describes procedures designed to safely 
transport a person in custody. The student is expected to: 

(A) demonstrate a search of an individual incidental to 
an arrest; 

(B) demonstrate the procedures for transporting a per-
son without violating personal rights or jeopardizing personal safety; 

(C) demonstrate different methods of restraining a per-
son being transported; and 

(D) discuss transporting non-custodial persons and ju-
veniles. 

(15) The student conducts interviews and interrogations of 
individuals ensuring protection of rights as outlined in the U.S. Consti-
tution. The student is expected to: 

(A) demonstrate interviewing and interrogation tech-
niques; and 

(B) simulate interviews of rape victims, child wit-
nesses, and child victims. 

(16) The student investigates and documents a motor vehi-
cle accident. The student is expected to: 

(A) record simulated crash scene evidence using stan-
dard report procedures; 

(B) analyze simulated crash scene evidence using stan-
dard laws, regulations, and procedures; 

(C) perform mathematical calculations using speed, ve-
locity, time, and distance; 

(D) draw scale diagrams of simulated collisions using 
templates; and 

(E) interpret crash scene evidence. 

(17) The student recognizes law enforcement roles in pre-
paredness and response systems for disaster situations. The student is 
expected to: 

(A) demonstrate knowledge of the incident command 
system; 

(B) coordinate with response partners from all levels of 
government and with the private sector; 

(C) evaluate incident command system applications, or-
ganizational principles and elements, positions and responsibilities, fa-
cilities and functions, and planning; and 

(D) apply Federal Emergency Management Agency In-
cident Command Structure to a simulated scenario. 

(18) The student explores procedures for handling and 
managing explosives and hazardous material incidents. The student 
is expected to: 

(A) identify and classify hazardous materials; 

(B) respond to a simulated situation involving explo-
sive materials using protocols and procedures designed to maintain per-
sonal and public safety; 

(C) explain procedures for responding to reports of 
bomb threats and suspicious objects; 

(D) conduct a simulated building and property search to 
locate explosive devices and materials; and 

(E) explain procedures for responding to hazardous ma-
terial incidents. 

(19) The student examines law enforcement functions re-
garding critical infrastructure protection from potential terrorist and 
natural disaster threats. The student is expected to: 

(A) analyze critical infrastructure protection tech-
niques; and 

(B) develop a plan for protecting a potential target. 

(20) The student explores new and emerging technologies 
in law enforcement. The student is expected to: 

(A) research new technologies used in law enforcement 
such as robots to diffuse potential explosives; and 

(B) explain the importance of continuing education in 
law enforcement. 

(21) The student evaluates patrol procedures and response 
to calls for service encountered by first responders. The student is ex-
pected to: 

(A) demonstrate the legal justification and the applica-
tion of probable cause for first responders' actions during a response to 
a suspected offense or an actual offense; 

(B) simulate conducting a misdemeanor and a high-risk 
traffic stop; 

(C) analyze pursuit procedures such as incidents in-
volving vehicles, motorcycles, and foot pursuits; 

(D) simulate responding to a delayed crime and a crime 
in progress; 

(E) simulate conducting a building search; 

(F) simulate conducting an arrest with a warrant or a 
warrantless arrest; 

(G) differentiate procedures when responding with one-
person units, two-person units, multiple units, other agency units, and 
specialized units such as air, K-9, and undercover operations; 

(H) compare patrol responses when responding to of-
fenses on-view, dispatched calls, and public information requests; and 

(I) demonstrate the importance of being safety con-
scious when in the role of being a first responder. 

(22) The student evaluates the importance of first respon-
ders in developing a positive community relationship. The student is 
expected to: 

(A) explore the development of community policing in 
the United States; 

(B) evaluate the role of school resource officers; 

(C) evaluate the role of neighborhood service officers; 

(D) evaluate the role of crime prevention officers such 
as McGruff Safe Kids, neighborhood watch programs, store front offi-
cers, and citizens on patrol; 

(E) evaluate the responsibilities of the public informa-
tion officer; and 

(F) conduct a crime prevention analysis. 
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(23) The student demonstrates procedures in investigating 
a crime scene. The student is expected to: 

(A) identify the legal requirements for first responders 
to enter, remain, release, and return to a crime scene; 

(B) demonstrate procedures prior to entering a crime 
scene and securing a crime scene; 

(C) demonstrate procedures in conducting a proper 
search of a crime scene for evidence such as using a strip-line search, 
grid-quadrant search, zone-wheel search, spiral search, or base-line 
search; 

(D) demonstrate procedures for marking and collecting 
evidence found in a crime scene; 

(E) demonstrate procedures for measuring and sketch-
ing evidence and important landmarks in a crime scene; 

(F) demonstrate procedures for photographing the 
crime scene and evidence during the process of investigating a crime 
scene, including wide angle, mid-range, spatial relationship, and 
close-up photographs; and 

(G) demonstrate chain of custody and proper packaging 
of various types of evidence for transportation. 

§127.758. Criminal Investigation (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Principles of Law, Public Safety, Corrections, and Security. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Criminal Investigation is a course that introduces stu-
dents to the profession of criminal investigations. Students will under-
stand basic functions of criminal investigations and procedures and will 
learn how to investigate or follow up during investigations. Students 
will learn terminology and investigative procedures related to criminal 
investigation, crime scene processing, evidence collection, fingerprint-
ing, and courtroom presentation. Through case studies and simulated 
crime scenes, students will collect and analyze evidence such as fin-
gerprint analysis, bodily fluids, hairs, fibers, shoe and tire impressions, 
bite marks, drugs, tool marks, firearms and ammunition, blood spatter, 
digital evidence, and other types of evidence. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student explores criminal investigative procedures, 
investigations, and follow-up according to the profession and its job 
functions. The student is expected to: 

(A) analyze the field of criminal investigations; 

(B) compare and contrast the characteristics of an effec-
tive investigator; 

(C) examine preliminary investigations such as initial 
response, point of arrival, priorities, emergency situations, and protec-
tion of the crime scene; 

(D) research follow-up procedures for an investigation; 
and 

(E) evaluate the effectiveness of interrelationships with 
individuals involved in investigations such as police officers, dispatch-
ers, prosecutors, defense counsel, physicians, coroners, medical exam-
iners and forensic crime laboratories, citizens, witnesses, victims, com-
plainants, and media. 

(3) The student uses proper equipment in documenting the 
crime scene during field investigations. The student is expected to: 

(A) explain the use of field notes; 

(B) demonstrate an understanding of when, what, 
where, and how to take notes; 

(C) demonstrate how to effectively take notes during an 
investigation; 

(D) distinguish between the advantages and disadvan-
tages of photographs and video at a crime scene and an investigation; 

(E) plan how to use digital investigative photography 
during an investigation at a crime scene; 

(F) collect and organize a photographic sequence of 
photographs of a crime scene such as injuries, tool marks, fingerprints, 
tire impressions, footprints, bite marks, and other related evidence; 

(G) analyze, evaluate, make inferences, and predict oc-
currences of events based on photographic evidence; and 

(H) formulate ideas on admissibility of photographs in 
a court of law. 

(4) The student uses critical-thinking and problem-solving 
skills to create sketches for indoor and outdoor crime scenes. The stu-
dent is expected to: 

(A) create a plan and make observations before sketch-
ing a crime scene, both as an individual and as a team; 

(B) describe the elements of a crime scene sketch such 
as measurements, compass directions, scale of proportion, legend/key, 
and title; 

(C) develop a crime scene sketch using coordinates or 
measurements from fixed points; 

(D) summarize the crime scene by taking notes and 
recording details; 
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(E) analyze and evaluate to assess the crime scene 
sketch; and 

(F) research and describe the final sketch such as fin-
ished scale drawing and computer assisted drawing. 

(5) The student explores writing effective reports for crim-
inal investigations. The student is expected to: 

(A) distinguish among organizing information, struc-
turing the narrative, and composing the content; 

(B) identify the importance and uses of reports; 

(C) analyze common problems with many investigative 
reports; 

(D) research ways to record and dictate for future report 
writing; and 

(E) demonstrate different ways to write a report such as 
in writing and computerized. 

(6) The student recognizes legal searches and the Fourth 
Amendment as it applies to searches. The student is expected to: 

(A) analyze the exclusionary rule, inevitable discovery 
exception, and good faith exception; 

(B) explain when an officer needs a search warrant or 
consent to search during an investigation; 

(C) research Terry v. Ohio and the legal ramifications 
it has on pat downs and frisks; 

(D) evaluate a search incident to an arrest; 

(E) describe searching during emergency situations and 
warrantless searches of vehicles; and 

(F) demonstrate how to conduct an inventory of a vehi-
cle. 

(7) The student determines what search patterns should be 
used in exterior and interior searches of crime scenes. The student is 
expected to: 

(A) analyze the precedents that were established by the 
Carrol v. United States, Chambers v. Florida, Chimel v. California, 
Mapp v. Ohio, Terry v. Ohio, and Weeks v. United States decisions; 

(B) conduct a systematic search of a simulated crime 
scene for physical evidence following crime scene search patterns such 
as spiral, line, grid, and strip; 

(C) demonstrate how to conduct building, vehicle, sus-
pect, and dead body searches; and 

(D) explain how police canines are used to conduct le-
gal searches. 

(8) The student recognizes the procedures of evidence col-
lection while maintaining the integrity of a crime scene. The student is 
expected to: 

(A) compare and contrast the roles of crime scene in-
vestigators, detectives, and crime scene investigators; 

(B) demonstrate the ability to work as a member of a 
team; 

(C) discover and recognize evidence at a simulated 
crime scene; 

(D) apply knowledge of the elements of criminal law 
that guide search and seizure of persons, property, and evidence; 

(E) outline the chain-of-custody procedure for evidence 
discovered in a crime scene; 

(F) demonstrate proper techniques for collecting, mark-
ing, photographing, packaging, preserving, and transporting physical 
evidence found at a crime scene; 

(G) explain and demonstrate the use of video and still 
photography to preserve a simulated crime scene; and 

(H) analyze the use of evidence in a court of law. 

(9) The student recognizes the methods to process and an-
alyze trace evidence commonly found in a crime scene. The student is 
expected to: 

(A) demonstrate how to process trace evidence such as 
glass, blood, paint, fibers, and hair collected in a simulated crime scene; 

(B) identify shoe and tire impressions from sample im-
pressions; 

(C) determine the direction of a projectile by examining 
glass fractures; 

(D) analyze bite marks from crime scenes and investi-
gations; 

(E) compare and contrast the microscopic characteris-
tics of the human hair and animal hair; and 

(F) differentiate between natural and synthetic fibers. 

(10) The student analyzes collected fingerprints or impres-
sions from a simulated crime scene. The student is expected to: 

(A) compare the three major fingerprint patterns of 
arches, loops, and whorls and their respective subclasses; 

(B) identify minutiae of fingerprints, including bifurca-
tions, ending ridges, islands, dots, short ridges, and enclosures; 

(C) distinguish among patent, plastic, and latent im-
pressions; 

(D) perform laboratory procedures for lifting latent 
prints on porous and nonporous objects using chemicals such as 
iodine, ninhydrin, silver nitrate, and cyanoacrylate resin; 

(E) perform laboratory procedures for lifting latent 
prints on nonporous objects using fingerprint powders such as black 
powder and florescent powders; 

(F) explain the Automated Fingerprint Identification 
System (AFIS) and describe the characteristics examined in AFIS; and 

(G) compare impression evidence collected at a simu-
lated crime scene with the known impression. 

(11) The student analyzes blood spatter at a simulated 
crime scene. The student is expected to: 

(A) analyze blood stain patterns based on source, direc-
tion, and angle of trajectory; and 

(B) explain the method of chemically identifying and 
locating an invisible blood stain using reagents such as luminol. 

(12) The student explores toxicology laboratory proce-
dures in crime labs. The student is expected to: 

(A) analyze the absorption, distribution, and elimina-
tion of alcohol through the human body; 

(B) research the blood alcohol laboratory procedures as 
they relate to blood alcohol concentration; 
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(C) explain the levels of tolerance and impairment due 
to alcohol consumption; and 

(D) explain the precautions necessary for proper preser-
vation of blood samples while at a crime scene. 

(13) The student explores serology laboratory procedures 
in criminal investigations. The student is expected to: 

(A) explain crime laboratory procedures to determine if 
a stain detected in a crime scene is blood; and 

(B) research methodologies used to collect and analyze 
other body fluids. 

(14) The student identifies drugs found at a simulated crime 
scene. The student is expected to: 

(A) classify controlled substances using the schedules 
under the Controlled Substances Act; and 

(B) identify controlled substances. 

(15) The student evaluates bullet and tool mark impres-
sions in a criminal investigation. The student is expected to: 

(A) explain the individual characteristics of tool marks; 

(B) describe the mechanism of modern firearms; 

(C) recognize characteristics of bullet and cartridge 
cases; 

(D) describe the composition of and method of analysis 
for gunshot residue and primer residue; and 

(E) recognize the type of information available through 
the National Integrated Ballistics Information Network. 

(16) The student calculates the time and cause of death in 
relationship to decomposition of the human body. The student is ex-
pected to: 

(A) explain the process and timeline of rigor mortis and 
its role in calculating time of death; 

(B) explain post mortem lividity and its importance 
when processing a crime scene; 

(C) determine time of death using entomology; and 

(D) determine time and cause of death methodologies 
through case studies. 

(17) The student understands how physical evidence can 
provide a basis for questioning people about a crime and how ques-
tioning can provide leads for finding physical evidence. The student is 
expected to: 

(A) explain the terms victim, complainant, witness, and 
suspect as they apply to a criminal investigation; 

(B) demonstrate interviewing and interrogating 
throughout an investigation; 

(C) demonstrate effective questioning techniques and 
positive communication skills; 

(D) analyze the importance of reading the Miranda 
Warnings during interviewing and interrogating; and 

(E) describe the techniques used to interview and ques-
tion children and juveniles. 

(18) The student develops a suspect profile when there 
is not a suspect at the crime scene and a suspect is not apprehended 
nearby. The student is expected to: 

(A) compile information provided by victims, wit-
nesses, and other persons likely to know about the crime or the suspect; 

(B) examine physical evidence left at the crime scene 
to determine a suspect profile; 

(C) identify a suspect Modus Operandi at a crime scene; 

(D) analyze computerized composite sketch applica-
tions such as Identi-Kit; 

(E) describe techniques used to create photo line ups, 
identification, and mug shots; and 

(F) research audio, video, and electronic surveillance. 

§127.759. Court Systems and Practices (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Law Enforcement I or Principles of Government or Public Ad-
ministration. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Court Systems and Practices is an overview of the fed-
eral and state court systems. The course identifies the roles of judicial 
officers and the trial processes from pretrial to sentencing and examines 
the types and rules of evidence. Emphasis is placed on constitutional 
laws for criminal procedures such as search and seizure, stop and frisk, 
and interrogation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student examines the structure of the legal system 
in the United States. The student is expected to: 

(A) trace the history, structure, and function of state and 
federal court systems and criminal procedure; 

(B) compare and contrast the state court system and the 
federal court system; 
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(C) explain and illustrate how jurisdiction impacts 
criminal charges and trial proceedings; 

(D) explain and interpret the purposes of law regarding 
criminal acts and behaviors; 

(E) distinguish between constitutional law, case law, 
statutory law, and administrative law; 

(F) identify the differences in processing a misde-
meanor and felony case; 

(G) describe and interpret the impact of the grand jury 
process on court proceedings regarding criminal scenarios; 

(H) examine relationship of the U.S. Constitution and 
the Bill of Rights upon the court system; and 

(I) describe the impact of public opinion and the legis-
lature on the U.S. court system. 

(3) The student explores the roles and responsibilities of 
members of courtroom work groups. The student is expected to: 

(A) explain the roles of professionals such as the police, 
prosecutor, judge, victim advocates, and criminal defense attorney in 
the criminal process; 

(B) examine the roles and importance of members of 
the courtroom such as the jury, bailiff, and court reporter; 

(C) analyze the impact of the victim and the defendant 
upon the courtroom process; and 

(D) discuss the dynamics of assembly line justice and 
discretion found in court proceedings. 

(4) The student recognizes communication skills needed 
for courtroom policies and procedures. The student is expected to: 

(A) use communication skills to evaluate body lan-
guage such as gestures, verbal tone, and inflection during testimony; 

(B) demonstrate interpersonal communication skills; 
and 

(C) apply writing skills to formulate effective field note 
taking and report writing. 

(5) The student examines the steps by which a criminal 
charge is processed through pretrial, trial, adjudication, and the appel-
late stages. The student is expected to: 

(A) examine the interaction between police and prose-
cutor in filing complaints and making a decision to charge such as De-
fenses to Prosecution and application of various definitions of intent; 

(B) explain pretrial court proceedings such as rules of 
discovery, challenges to evidence, and the bail process; 

(C) distinguish between direct and circumstantial evi-
dence and burden of proof for federal and state courts; 

(D) explore the impact of pleas and plea bargaining on 
the trial proceedings; 

(E) identify the trial process from pretrial to sentencing; 

(F) evaluate a simulated criminal case; and 

(G) conduct a mock trial demonstrating understanding 
of the criminal trial procedure. 

(6) The student explains the structure and provisions of the 
U.S. Constitution and the Bill of Rights and how they impact the crim-
inal trial process. The student is expected to: 

(A) apply the police responsibilities under the Fourth 
Amendment regarding search and seizure in a simulated arrest sce-
nario; 

(B) determine if a search initiated in a scenario is proper 
under the provisions of the Fourth Amendment; 

(C) analyze the exclusionary rule and the fruit of the 
poisonous tree doctrine to determine if evidence obtained in an illegal 
search scenario is admissible in court; 

(D) explain the impact of the Eighth, Ninth, and Tenth 
amendments on the criminal justice system; 

(E) analyze the effect of landmark cases such as 
Miranda v. Arizona, Weeks v. United States, Mapp v. Ohio, Douglas 
v. California, and Escobedo v. Illinois on individuals entering the 
criminal justice system; 

(F) describe the due process rights of a criminal suspect 
in the trial and sentencing process; and 

(G) explain the impact of the Fifth and Sixth amend-
ments on the criminal trial process. 

§127.760. Federal Law Enforcement and Protective Services (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Principles of Law, Public Safety, Corrections, and Security. 
Students shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Federal Law Enforcement and Protective Services pro-
vides the knowledge and skills necessary to prepare for certification in 
security services for federal law enforcement and protective services. 
The course provides an overview of security elements and types of or-
ganizations with a focus on security measures used to protect lives, 
property, and proprietary information, to ensure computer security, to 
provide information assurance, and to prevent cybercrime. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
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dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student demonstrates professional standards as re-
quired by federal law enforcement and protective services. The student 
is expected to: 

(A) demonstrate positive work behaviors and attitudes 
and professional standards in federal law enforcement and protective 
services; 

(B) support and apply ethical reasoning to a variety of 
simulation situations in order to make ethical decisions; 

(C) demonstrate teamwork skills through working co-
operatively with others to achieve tasks such as team building, consen-
sus, continuous improvement, respect of opinions of others, coopera-
tion, adaptability, and conflict resolution; 

(D) demonstrate sensitivity to and value for diversity 
and confidentiality; and 

(E) demonstrate an understanding of content, technical 
concepts, and vocabulary when analyzing information, following di-
rections, conveying information, and accessing information sources 
such as texts, Internet websites, and technical materials. 

(3) The student explores the history of federal law enforce-
ment and protective services in the United States. The student is ex-
pected to: 

(A) research the development of federal law enforce-
ment and protective services through the history of the United States; 
and 

(B) explain the importance of the interface between fed-
eral law enforcement and protective services and other aspects of law 
enforcement. 

(4) The student identifies health, safety, and environmental 
responsibilities of federal law enforcement and protective services per-
sonnel in establishing and maintaining a safe work environment. The 
student is expected to: 

(A) identify workplace hazards to health, safety, and the 
environment; 

(B) inspect a workplace to identify potential health, 
safety, and environmental problems; 

(C) investigate and document findings in simulated 
workplace incidents and accidents; and 

(D) summarize issues and problems associated with 
hazardous materials. 

(5) The student analyzes the impact of ethical and legal re-
sponsibilities relevant to federal law enforcement and protective ser-
vices. The student is expected to: 

(A) differentiate between civil and criminal law; 

(B) analyze the impact of legal issues relevant to federal 
law enforcement and protective services; 

(C) describe the importance of good public relations 
techniques as they relate to federal law enforcement and protective 
services and crisis situations; 

(D) analyze the connections between constitutional and 
federal laws, federal law enforcement, and private security operations 
by referencing relevant constitutional amendments; 

(E) analyze specific federal, state, and local laws and 
regulations affecting government security operations; 

(F) summarize specific juvenile laws affecting security 
operations; 

(G) compare alternative responses in simulated security 
scenarios that require application of ethical and legal behavior; 

(H) discuss the possible ramifications of unethical be-
havior on the part of security professionals; 

(I) analyze the importance of the Fourth Amendment 
with respect to security officer powers of arrest, search, and seizure; 

(J) summarize the due process rights granted to individ-
uals by the Fifth Amendment during an interrogation; 

(K) analyze the impact of the Fourteenth Amendment 
as it relates to due process and equal protection of the law; and 

(L) analyze the importance of social media and be fa-
miliar with its effects on federal law enforcement and protective ser-
vices. 

(6) The student explains risk management principles as 
they apply to security functions for the protection of assets. The 
student is expected to: 

(A) describe the sources of natural, intentional, and un-
intentional threats such as information assurance, computer security, 
cybercrime, human trafficking, border security, and domestic and for-
eign terrorism; 

(B) present examples that depict potential physical, 
electronic, procedural, and personnel vulnerabilities; 

(C) summarize the concept of risk management from a 
local, state, federal, and national security perspective, including the 
importance of knowing what to protect and the consequences of loss; 
and 

(D) explain how security operations and the criminal 
justice field interface and rely upon each other. 

(7) The student analyzes the role of computer forensics in 
security operations. The student is expected to: 

(A) summarize the role of computer applications relat-
ing to forensics investigations; and 

(B) investigate criminal activity in areas such as cyber-
crime, the Internet, and Internet trafficking. 

(8) The student analyzes security systems and their role in 
an overall security strategy. The student is expected to: 

(A) summarize the purposes, types, and applications of 
physical and electronic access control systems, surveillance systems, 
and intrusion detection systems; 

(B) analyze how physical and electronic systems work 
together as an integrated system to support an overall protection strat-
egy; and 

(C) analyze the roles of security surveys, inspections, 
and exercises to test existing protection measures. 

(9) The student investigates disaster response in emer-
gency situations as it relates to the duties of a security officer for 
the protection of persons, property, and information. The student is 
expected to: 

(A) summarize the characteristics of terrorism as a 
criminal act; and 
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(B) examine the elements and techniques of critical in-
frastructure protection to reduce the risk to key terrorist targets and the 
impact of natural disasters. 

(10) The student recognizes the role of intelligence analy-
sis in crime prevention and homeland security. The student is expected 
to: 

(A) summarize the steps of the intelligence cycle such 
as planning, collection, collation, evaluation, analysis, dissemination, 
and feedback; and 

(B) execute a crime pattern analysis identifying links 
between a given crime and a set of potentially related incidents. 

(11) The student applies crime prevention concepts. The 
student is expected to: 

(A) diagram the crime triangle of ability, opportunity, 
and motive; 

(B) describe the concepts of deter, detect, delay, and 
deny; and 

(C) evaluate the security of a business or residence by 
using crime prevention through environmental design strategies. 

(12) The student evaluates situations requiring the use of 
force. The student is expected to: 

(A) demonstrate the use of the force continuum in sim-
ulated situations requiring varied degrees of force; and 

(B) explain the guidelines and restrictions imposed by 
state and federal governments related to the use of deadly force. 

(13) The student analyzes procedures and protocols for 
self-defense in homeland security and protective services. The student 
is expected to demonstrate self-defense and defensive tactics such as 
ready stance, escort positions, strikes, kicks, punches, handcuffing, 
and searching. 

(14) The student recognizes the importance of critical in-
frastructures and key assets. The student is expected to: 

(A) discuss the importance of critical infrastructure and 
key assets within federal law enforcement and protective services such 
as water, power and energy, information, transportation, banking and 
finance, defense, postal and shipping, agricultural and food, public 
health, and emergency services; and 

(B) create a plan of action for city and state for situa-
tions involving threats to critical infrastructure and key assets. 

(15) The student identifies chemical and biological threat 
identification, protection, detection, and decontamination concepts. 
The student is expected to: 

(A) analyze research on the cause and effects of chem-
ical threats such as airborne pathogens and toxic, nuclear, biological, 
and manmade chemicals; and 

(B) create research projects on the cause and effects of 
chemical threats such as airborne pathogens and toxic, nuclear, biolog-
ical, and manmade chemicals. 

(16) The student recognizes law enforcement roles in pre-
paredness and response systems for disaster situations. The student is 
expected to: 

(A) develop a plan of action for disaster preparedness 
within home, school, or community; 

(B) evaluate the effectiveness of the actions in place for 
all natural disasters; 

(C) evaluate the effectiveness of preparedness and re-
sponse systems during and after a disaster; 

(D) appraise a disaster situation to determine the appro-
priate course of action; 

(E) examine and implement the Community Emer-
gency Response Team (CERT) guidelines for home, school, or 
community such as fire safety, disaster medical operations, search and 
rescue, and terrorism; and 

(F) construct a CERT disaster simulation within the 
school or community. 

§127.761. Principles of Government and Public Administration (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-11. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 

(3) Principles of Government and Public Administration 
introduces students to foundations of governmental functions and ca-
reer opportunities within the United States and abroad. Students will 
examine governmental documents such as the U.S. Constitution, cur-
rent U.S. Supreme Court and federal court decisions, and the Bill of 
Rights. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 
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(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student explores major political ideas and forms of 
government in history. The student is expected to: 

(A) explain major political ideas in history such as nat-
ural law, natural rights, divine right of kings, and social contract theory; 

(B) identify the characteristics of classic forms of gov-
ernment such as absolute monarchy, authoritarianism, classical repub-
lic, despotism, feudalism, liberal democracy, and totalitarianism; and 

(C) explore aspects of public service and related careers 
at international, federal, state, and local levels. 

(3) The student understands how constitutional govern-
ment, as developed in the United States, has been influenced by 
people, ideas, and historical documents. The student is expected to: 

(A) analyze the principles and ideas that underlie the 
Declaration of Independence and the U.S. Constitution; 

(B) explain the importance of a written constitution and 
how the federal government serves the purposes set forth in the U.S. 
Constitution; 

(C) explore how the Federalist Papers explain the prin-
ciples of the U.S. constitutional system of government; 

(D) evaluate constitutional provisions for limiting the 
role of government such as republicanism, checks and balances, feder-
alism, separation of powers, popular sovereignty, and individual rights; 

(E) analyze the contributions of the political philoso-
phies of the founding fathers and explain why they created a distinctly 
new form of federalism and adopted a federal system of government 
instead of a unitary system; 

(F) evaluate the limits on the national and state govern-
ments in the U.S. federal system of government and how the U.S. Con-
stitution can be amended; 

(G) categorize, diagram, or create a descriptive repre-
sentation of the government powers as national, state, or shared gov-
ernment; 

(H) analyze historical conflicts over the respective roles 
of national and state governments in the United States; and 

(I) identify significant individuals and their roles in the 
field of government and politics, including ambassadors, elected offi-
cials, and appointed officials. 

(4) The student compares the similarities and differences 
that exist among the U.S. system of government and other political 
systems. The student is expected to: 

(A) compare and contrast the U.S. system of govern-
ment with other political systems; and 

(B) analyze advantages and disadvantages of presiden-
tial and parliamentary systems of government. 

(5) The student explores rights guaranteed by the U.S. Con-
stitution. The student is expected to: 

(A) identify the rights guaranteed by the Bill of Rights; 

(B) evaluate the role of limited government and the rule 
of law for the protection of individual rights; 

(C) identify and recognize issues addressed in critical 
cases that involve U.S. Supreme Court interpretations of rights guar-
anteed by the U.S. Constitution; 

(D) define the roles of each branch of government in 
protecting the rights of individuals; 

(E) explain the importance of due process rights to the 
protection of individual rights and to the limits on the powers of gov-
ernment; and 

(F) recognize the impact of the incorporation doctrine 
involving due process and the Bill of Rights on individual rights, fed-
eralism, and majority rule. 

(6) The student recognizes the difference between personal 
and civic responsibilities. The student is expected to: 

(A) explain the difference between personal and civic 
responsibilities of citizens versus non-citizens; 

(B) present how, why, and when the rights of individu-
als are inviolable even against claims for the public good; 

(C) analyze the consequences on society of political de-
cisions and actions; and 

(D) investigate the role of municipal management in 
serving public and personal good. 

(7) The student recognizes the importance of voluntary in-
dividual participation in the U.S. democratic society. The student is 
expected to: 

(A) present how to measure the effectiveness of partic-
ipation in the political process at local, state, and national levels; 

(B) review, document, and explain how historical and 
contemporary examples of citizen movements were used to bring about 
political change or to maintain continuity; 

(C) evaluate different leadership styles and their impact 
on participation; 

(D) explain the factors that influence an individual's po-
litical attitudes and actions; 

(E) compare effectiveness of leadership characteristics 
of state and national leaders; and 

(F) explain the importance of volunteer public service 
in bringing about political change and maintaining continuity. 

(8) The student recognizes the relationship between gov-
ernment policies and the culture of the United States. The student is 
expected to: 

(A) identify a political policy or decision in the United 
States that was a result of changes in American culture; 

(B) discuss changes in American culture brought about 
by government policies such as voting rights, the GI Bill, and racial 
integration; 

(C) present an example of a government policy that has 
affected a particular racial, ethnic, or religious group; and 

(D) explain the influence of individuals and/or groups 
that have affected change in society. 

(9) The student identifies the influence of geography on 
governmental and public administrative functions. The student is ex-
pected to: 
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(A) draw conclusions about the political significance to 
the United States of the location and geographic characteristics of crit-
ical regions compared to the economic significance of the geographic 
characteristics of selected places such as oil fields in the Middle East 
using maps and Global Positioning System (GPS) locations; 

(B) interpret geographical influences on requirements 
for international, national, state, and local governments; 

(C) predict how geographical considerations impact re-
gional change over time; 

(D) interpret the importance of cultural symbols in the 
planning of government activities; 

(E) explore how geographic information systems assist 
in gathering information; and 

(F) connect a positive or negative effect of a govern-
ment policy to the physical and human characteristics of a place or 
region. 

(10) The student interprets and applies concepts of gover-
nance to assess functions of government and public administration in 
society. The student is expected to: 

(A) recall historical debates and recognize the compro-
mises necessary to reach landmark political decisions; 

(B) give examples of the processes used by individuals, 
political parties, interest groups, or the media to affect public policy; 

(C) explore the impact of political changes brought 
about by individuals, political parties, interest groups, or the media; 

(D) recognize how the American beliefs and principles 
reflected in the U.S. Constitution contribute to our national identity; 

(E) evaluate the alignment of institutions of gov-
ernment and public administration with the principles of U.S. and 
international law to guide policy development; and 

(F) analyze how U.S. foreign policy affects other coun-
tries. 

(11) The student works with different forms and methods 
of communication used to manage and facilitate the flow of ideas and 
information among government, public administration, the business 
community, and the general public. The student is expected to: 

(A) analyze the structure and functions of the legislative 
branch of government such as the bicameral structure of Congress, the 
role of committees, and the procedure for enacting laws; 

(B) analyze the structure and functions of the executive 
branch of government such as the constitutional powers of the presi-
dent, the growth of presidential power, and the role of the cabinet and 
executive departments; 

(C) analyze the structure and functions of the judicial 
branch of government, including the federal court system and types of 
jurisdiction; 

(D) analyze the functions of selected independent exec-
utive and regulatory agencies; 

(E) explain how certain provisions of the U.S. Consti-
tution provide for checks and balances among the three branches of 
government; 

(F) analyze selected issues raised by judicial activism 
and judicial restraint; 

(G) compare and contrast the structures and functions 
of the Texas state government to the federal system; 

(H) analyze the structure and functions of local govern-
ment; 

(I) document, report, and record information to con-
form to legal requirements; 

(J) research safety standards and practices ensuring 
public safety and environmental protection; 

(K) investigate how to comply with directives to ensure 
protection of confidential information while carrying out duties as a 
government or public administration employee; 

(L) compare and contrast the concepts of ethical con-
duct to comply with all laws and regulations affecting governmental 
agencies; and 

(M) describe the accepted principles of financial man-
agement to administer budgets, programs, and human resources. 

(12) The student uses technologies to research common ob-
jectives of government and public administration. The student is ex-
pected to: 

(A) access appropriate information technologies to ac-
complish tasks; 

(B) integrate appropriate information technologies to 
accomplish tasks; 

(C) identify examples of government-assisted research 
that, when shared with the private sector, has resulted in improved con-
sumer products such as computer and communication technologies; 

(D) analyze how U.S. government policies fostering 
competition and entrepreneurship have resulted in scientific discover-
ies and technological innovations; 

(E) analyze the potential impact on society of recent sci-
entific discoveries and technological innovations; 

(F) analyze the reaction of government to scientific dis-
coveries and technological innovations; and 

(G) explain the concept of intellectual property. 

§127.762. Political Science I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Government and Public Administration. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 
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(3) Political Science I introduces students to political the-
ory through the study of governments; public policies; and political 
processes, systems, and behavior. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; 
and, 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student compares and contrasts current, classic, or 
contemporary political theories. The student is expected to: 

(A) discuss why theories are important to the study of 
political science; 

(B) draw conclusions about the classic political theo-
rists such as Plato, Aristotle, Cicero, Machiavelli, Confucius, Hobbes, 
Locke, Hegel, and Marx; 

(C) define the characteristics of contemporary political 
theories such as behaviorialism, postbehavioralism, systems theory, 
modernization theory, structural-functionalism, developmentalism, ra-
tional-choice theory, and new institutionalism; 

(D) compare and contrast the evolution of classic and 
contemporary theories; and 

(E) make predictions and defend opinions about the fu-
ture of political science theory. 

(3) The student explores historical origins of government. 
The student is expected to: 

(A) describe the features of different types of govern-
ment such as democracy, theocracy, republic, monarchy, dictatorship, 
communism, and socialism; 

(B) use a map to label where each form of government 
is currently practiced or has been practiced in the past; 

(C) explain how each form of government arose 
throughout history; 

(D) develop a logical argument for the origin of differ-
ent types of government; and 

(E) hypothesize why some forms of government be-
came obsolete. 

(4) The student analyzes belief systems that claim to im-
prove society. The student is expected to: 

(A) define political ideologies such as feminism, Marx-
ism, Nazism, and capitalism; 

(B) coordinate the four elements of perception, evalua-
tion, prescription, and movement with political ideologies; and 

(C) predict what national or global trends could stimu-
late the formation of a new ideology. 

(5) The student applies the concepts learned in the history 
and ideology of political science. The student is expected to: 

(A) make observations regarding the political culture of 
emerging nations or nations with recent current events; and 

(B) research and present the political culture of a coun-
try. 

(6) The student identifies the roles played by local, state, 
and national governments in public and private sectors of the U.S. free 
enterprise system. The student is expected to: 

(A) recognize that government policies influence the 
economy at the local, state, and national levels; 

(B) identify the sources of revenue of the U.S. govern-
ment and analyze their impact on the U.S. economy; 

(C) identify the sources of expenditures of the U.S. gov-
ernment and analyze their impact on the U.S. economy; 

(D) compare and contrast the role of government in the 
U.S. free enterprise system and other economic systems; and 

(E) explain the effects of international trade on U.S. 
economic and political policies. 

(7) The student analyzes public opinion. The student is ex-
pected to: 

(A) investigate sources and influences of public opin-
ion; 

(B) analyze the effect of public opinion on leadership; 

(C) critique the reliability of public opinion and how it 
is measured; and 

(D) compare and contrast the effects of expressed pub-
lic opinion on poll items such as elections, elected official behavior, tax 
policy, services, and environmental protection. 

(8) The student identifies interest groups. The student is 
expected to compare and contrast the positive and negative aspects of 
interest groups such as public interest research groups, lobbies, and 
political action committees. 

(9) The student analyzes the election process. The student 
is expected to: 

(A) review the process of electing public officials; 

(B) recognize the influence of political parties in elec-
tions; 

(C) explore the phenomenon of political image; 

(D) describe the cause-and-effect relationship of com-
munication style in a campaign; and 
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(E) compare and contrast the effectiveness of tele-
phones, television, print media, focus groups, and online resources in 
elections. 

(10) The student explores the processes for filling public 
offices in the U.S. system of government. The student is expected to: 

(A) compare and contrast different methods of filling 
public offices such as elected and appointed offices at the local, state, 
and national levels; and 

(B) analyze and evaluate the processes of electing the 
president of the United States. 

(11) The student examines the role of political parties in the 
U.S. system of government. The student is expected to: 

(A) discuss the functions of the two-party system; 

(B) compare and contrast the role of third parties in the 
United States; 

(C) recognize the role of political parties in the electoral 
process at the local, state, and national levels; and 

(D) identify opportunities for citizens to participate in 
the electoral process at the local, state, and national levels. 

(12) The student applies the concepts of statistical analysis 
to political science. The student is expected to: 

(A) examine concepts used in research such as theories, 
hypotheses, independent and dependent variables, sampling, reliabil-
ity, validity, and generalizability; and 

(B) compare and contrast the types of statistical data 
such as in political science journals, public opinion polls, and surveys. 

§127.763. Political Science II (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Government and Public Administration or Political 
Science I. Students shall be awarded one credit for successful comple-
tion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 

(3) Political Science II uses a variety of learning methods 
and approaches to examine the processes, systems, and political dy-
namics of the United States and other nations. The dynamic compo-
nent of this course includes current U.S. and world events. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student analyzes public administration and public 
affairs. The student is expected to: 

(A) explore the ancient history of public administration; 

(B) consider whether current practices of public admin-
istration are improvements upon older practices; 

(C) explain the term bureaucracy and draw conclusions 
as to why public perception of bureaucracy is poor; 

(D) analyze the effects of poor public perception on 
leadership style; 

(E) analyze political pluralism, displacement and con-
centration hypothesis, and technological complexity; 

(F) recognize that public management involves evalua-
tion of productivity, budgets, and human resources; and 

(G) research, investigate, and explain specific examples 
of ethics issues in public administration. 

(3) The student identifies the cause and effect of expression 
of different viewpoints in a democratic society. The student is expected 
to: 

(A) compare different points of view of political parties 
and interest groups on important contemporary issues; 

(B) analyze the importance of free speech and press in 
a democratic society; and 

(C) express the student's point of view on an issue of 
contemporary interest in the United States. 

(4) The student analyzes international relations. The stu-
dent is expected to: 

(A) examine the historical development of the interna-
tional system; 

(B) compare and contrast the classical international sys-
tem, the transitional international system, the post-World War II inter-
national system, and the contemporary international system; 

(C) research national actors and international interac-
tions; 
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(D) examine the rational actor model; 

(E) analyze what a nation-state does when faced with a 
problem that requires resolution; 

(F) make observations about ethics in foreign policy; 
and 

(G) draw conclusions about the role of morality in de-
cision making such as Cold War spying and humanitarian intervention. 

(5) The student explores diplomacy as the management of 
international relations by negotiation. The student is expected to: 

(A) compare and contrast the ancient practice of send-
ing emissaries with current embassy activities; 

(B) identify embassy and ambassador roles in interna-
tional relations; 

(C) distinguish between types of diplomacy such as 
public versus secret, multilateral versus bilateral, and tacit versus 
formal; 

(D) use concepts of bargaining and game theory to 
solve problems; 

(E) recognize national versus state approaches to armed 
force when diplomacy breaks down; 

(F) analyze force without war, causes of war, and the 
consequences of war; and 

(G) analyze the role of international law in treaties, cus-
toms, immigration, and human rights. 

(6) The student analyzes international governmental orga-
nizations and non-governmental organizations. The student is expected 
to: 

(A) identify prominent international governmental or-
ganizations and non-governmental organizations; 

(B) explore the methods of operation and function of 
international governmental organizations and non-governmental orga-
nizations in global problem solving; and 

(C) propose a solution for an international relations 
problem such as arms control, terrorism, commerce, currency, natural 
resource management, food, or population control. 

(7) The student analyzes the flow of ideas and informa-
tion among the federal government, public administration, the business 
community, and the global societies. The student is expected to: 

(A) examine concepts of authority, rights, and respon-
sibilities to evaluate their impact on the governance of societies; 

(B) explain the major responsibilities of the federal 
government for domestic and foreign policy; 

(C) practice communication techniques used to stimu-
late the exchange of ideas and develop international, national, state, 
and local networks to accomplish governmental goals; and 

(D) interpret the impact of international, national, state, 
or local politics on the goals of governmental or public administrative 
agencies. 

§127.764. Foreign Service and Diplomacy (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 10-12. Recommended prerequisite: Principles of 
Government and Public Administration or Principles of Law, Public 
Safety, Corrections, and Security. Students shall be awarded one credit 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 

(3) Foreign Service and Diplomacy provides the opportu-
nity for students to investigate the knowledge and skills necessary for 
careers in foreign service. The course includes law, history, media com-
munication, and international relations associated with the diplomatic 
environment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student integrates knowledge and presentation 
skills related to diplomacy and representing the United States to 
host-country officials, media personnel, and traveling officials. The 
student is expected to: 

(A) demonstrate the ability to provide host-country of-
ficials with information on U.S. government and culture; 

(B) demonstrate an understanding of organizing ex-
change programs to familiarize future host-country decision makers 
with U.S. institutions, customs, and culture; 
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(C) analyze the effectiveness of foreign support pro-
grams and other efforts of U.S. economic, intelligence, and affiliate 
agencies; 

(D) demonstrate how to address and respond to media 
personnel on matters of U.S. policy raised in conjunction with visits of 
U.S. officials; and 

(E) demonstrate how to address and respond to media 
personnel on matters of U.S. policy in reaction to unanticipated events. 

(3) The student applies knowledge of foreign history, law, 
geography, and natural resources to recommend new or modified for-
eign service efforts. The student is expected to: 

(A) describe responses of host-country personnel to 
U.S. programs and official visits; 

(B) analyze and report the impact of American travelers 
and popular culture on a host country; and 

(C) assess the impact of host-country responses to cat-
astrophic events. 

(4) The student applies U.S. and host-country laws, regu-
lations, policies, and procedures to administrative management. The 
student is expected to: 

(A) apply U.S. immigration laws and regulations to de-
termine eligibility of individuals; 

(B) explain grounds for refusal of visas; 

(C) research documents and databases related to U.S. 
and host-country laws, regulations, policies, or procedures; and 

(D) apply identification and documentation procedures. 

(5) The student applies knowledge of host-country laws, 
customs, and effective administrative practices to manage the conduct 
of diplomatic operations. The student is expected to: 

(A) model negotiations with a host government on reci-
procity issues, taxation, diplomatic status, and other matters affecting 
welfare, security, and status of mission; and 

(B) design a program that buys and sells goods and ser-
vices for diplomatic operations. 

§127.765. Planning and Governance (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Government and Public Administration. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 

(3) Planning and Governance provides the opportunity for 
students to formulate plans and policies to meet social, economic, and 
physical needs of communities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student identifies the skills necessary to manage 
and modify the community planning process. The student is expected 
to: 

(A) relate physical design to functioning of environ-
ment; 

(B) analyze data relative to a project on present and fu-
ture needs; 

(C) assess legal aspects of regulatory compliance in 
planning; 

(D) evaluate the presentation of class activity in regard 
to regulations and procedures; 

(E) perform mapping and graphic functions skills; 

(F) predict the interaction between economy, trans-
portation, health and human services, and land regulation and make 
recommendations for the future of an activity or project; and 

(G) record or document observations about local, state, 
and federal programs in order to provide future planning recommenda-
tions. 

(3) The student develops a workplace or activity-based 
project and plans for land use, housing, parks and recreation, trans-
portation, economic development, and public facilities to manage 
change. The student is expected to: 

(A) identify emerging trends and barrier issues; 

(B) practice or perform problem-solving techniques to 
overcome barriers to plan implementation; and 
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(C) evaluate the style of strategies available and neces-
sary for achieving goals. 

(4) The student creates a coherent plan for project manage-
ment. The student is expected to: 

(A) initiate a project, including securing class or 
instructor approval of project scope; 

(B) plan a project; 

(C) execute a project, including responding to requests 
for information; 

(D) monitor and control a project, including demon-
strating effective, cogent presentation skills for public meetings and 
creating a format to monitor plan budgets; 

(E) close a project; and 

(F) maintain professionalism in challenging group and 
one-on-one situations. 

(5) The student uses advanced research and organizational 
skills to influence matters of public policy. The student is expected to: 

(A) extract and evaluate ideas from research library re-
sources and online materials; 

(B) organize, structure, and conduct practice interviews 
with students; and 

(C) compile original data and reliable source informa-
tion into a student-designed objective database. 

(6) The student develops reasoned, persuasive arguments 
to support public policy options or positions. The student is expected 
to: 

(A) analyze and implement classical and modern pat-
terns of rhetoric; 

(B) analyze differing political, social, ideological, and 
philosophical perspectives; 

(C) critique facts and statistical claims for accuracy and 
relevance; and 

(D) ensure materials meet ethical standards. 

(7) The student develops political instincts and understand-
ing of political processes to gain consensus. The student is expected 
to: 

(A) compare and contrast interests of various individu-
als, groups, and their representatives; 

(B) explore options for promoting tolerance toward in-
dividuals and groups; 

(C) employ mediation techniques; 

(D) suggest alternative proposals that keep discussions 
from collapsing; and 

(E) discuss methods of openness for decision-making 
or problem-solving processes. 

(8) The student advocates new policies or policy changes 
to gain support for new or revised laws, regulations, ordinances, pro-
grams, or procedures. The student is expected to: 

(A) deliver compelling arguments regarding issues or 
proposals; 

(B) create effective media presentations and projects; 

(C) employ workplace skills to show the process reac-
tions and responses and adjust appeals accordingly; 

(D) evaluate and employ techniques for motivating 
staff; and 

(E) create project steps and activities for avoiding ethi-
cal pitfalls. 

§127.766. National Security (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisites: Principles of Government and Public Administration and 
Public Management and Administration or Principles of Law, Public 
Safety, Corrections, and Security or Junior Reserve Officer Training 
Corps (JROTC) coursework. Students shall be awarded one credit for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 

(3) National Security introduces the students to the aspects 
of disaster management. The course includes engaging simulation ex-
ercises related to natural disasters, man-made disasters, and terroristic 
events using homeland security programs and National Incident Man-
agement System (NIMS) programs. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; and 
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(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student explores and examines the personnel and 
organizational structure within a security agency. The student is ex-
pected to: 

(A) explore, develop, plan, and implement goals and 
objectives of an organization within a project or classroom activity; 

(B) create and make personnel assignments and align 
them with job demands within a project or classroom activity; 

(C) explore the processes used to implement evaluation 
systems and standards of a security agency; and 

(D) explore and review the usage of available counsel-
ing and training resources using online or written materials. 

(3) The student analyzes the leadership skills necessary to 
ensure compliance with rules of engagement and other applicable eth-
ical standards. The student is expected to: 

(A) identify rules of engagement for local, state, fed-
eral, and international agencies; 

(B) evaluate U.S. and international laws, treaties, and 
conventions applicable to military or other security agency conduct; 

(C) employ and evaluate the usage of effective training 
materials; 

(D) facilitate and participate in group discussions of 
ethical issues raised by current events; 

(E) investigate compliance with procedures and laws 
such as U.S. military, international military, maritime, criminal, and 
civil laws; 

(F) apply current rulings and regulatory laws, rules, or 
standards to appropriate situations; and 

(G) recognize and evaluate actions in violation of laws, 
rules, and standards. 

(4) The student analyzes intelligence information from 
within and outside the United States through simulated exercises. The 
student is expected to: 

(A) explore the scope and limits of an assigned mission 
in a simulated exercise; 

(B) evaluate physical, psychological, cultural, and mil-
itary threats of a simulated exercise; 

(C) define the specific goals and intentions of foreign 
entities relevant to a mission; 

(D) analyze physical characteristics of areas that could 
become battlegrounds in time of war; 

(E) explore and review methods used to direct ground 
and sea surveillance; 

(F) explore and review methods used to intercept for-
eign military communications; and 

(G) explore and review methods used to coordinate in-
formation with other national security agencies. 

(5) The student practices methods that translate and ana-
lyze signals to discover elements indicative of intent, plans, and oper-
ations of potentially hostile governments, groups, or individuals. The 
student is expected to: 

(A) organize evidence to facilitate discovery of a poten-
tially hostile nature; and 

(B) evaluate agency and national actions of a poten-
tially hostile nature. 

(6) The student prepares and coordinates strategies to de-
fend against the effects of chemical, biological, nuclear, and cyberter-
rorism or natural disasters. The student is expected to: 

(A) create plans for response to both hostile and unin-
tended events; 

(B) explore and evaluate what form of safety equipment 
and supplies are needed for protection against chemical, biological, or 
nuclear effects; 

(C) explore and evaluate the available intelligence in-
formation for determination of response plan implementation; 

(D) create a device or project for monitoring local and 
global intelligence such as using information about weather and geo-
physical events; 

(E) explore and discuss what methods are needed to 
maintain communications with federal, state, and local agencies; and 

(F) identify and review issues that exist within the se-
curity and safety of network cyber-based systems. 

(7) The student develops strategies to train persons poten-
tially performing national security tasks. The student is expected to: 

(A) explore methods and materials used to analyze mis-
sions for which training is to be provided; 

(B) plan and evaluate current and past training methods; 
and 

(C) explore and review how agencies devise means of 
evaluating trainee progress. 

§127.767. Public Management and Administration (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Government and Public Administration or Busi-
ness Management or Business Law. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 

(3) Public Management and Administration reviews ac-
tions and activities that governments and nonprofit administrations 
commonly use and that resemble private-sector management. Stu-
dents will be introduced to management tools that maximize the 
effectiveness of different types and styles of administrators and affect 
the quality of life of citizens in the community. 
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(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student analyzes management theories. The stu-
dent is expected to: 

(A) explore the various management theories such as 
Venn Diagram, Theory X, Theory Y, and Theory Z and how they are 
used effectively in public administration and management; and 

(B) compare and contrast management of government 
and nonprofit agencies to management in the private sector. 

(3) The student compares and contrasts department vision, 
goals, and mission to support those of a public agency. The student is 
expected to: 

(A) analyze economic, political, and social trends likely 
to impact an agency or department; 

(B) develop expansive professional networks internally 
and with other organizations to broaden communication; 

(C) practice and participate in the process of determin-
ing how to recruit a diverse workforce in an equitable manner; 

(D) apply interpersonal skills to grasp opportunities and 
manage conflicts in a positive and constructive manner; 

(E) emphasize the need to infuse understanding of vi-
sion, missions, and goals into all departmental activities; 

(F) analyze the concept of risk management; and 

(G) legally publicize all meetings at which budget and 
allocation decisions are to be discussed. 

(4) The student practices the process of facilitating the flow 
of ideas and information to keep the agency and its constituency in-
formed of departmental policies and operations. The student is ex-
pected to: 

(A) address reluctance of employees to share work 
product and intellectual property; 

(B) restate complex technical information or issues in 
language the general public can understand; 

(C) explain, justify, or discuss public issues effectively; 

(D) present techniques effectively to handle difficult in-
terviews and situations effectively; and 

(E) afford the public equal opportunity of access to all 
open records. 

(5) The student uses agency expertise used by elected offi-
cials and others to identify, implement, and achieve common goals and 
objectives. The student is expected to: 

(A) obtain relevant data relating to public management 
and non-public management from reliable sources; 

(B) apply pertinent research and analytical methodolo-
gies; and 

(C) assess the impact of probable changes on the public. 

(6) The student uses planning and fiscal services used to 
fund agency priorities. The student is expected to: 

(A) estimate costs according to standards for govern-
ment accounting; 

(B) propose options over a range of cost requirements; 

(C) analyze government resources to find possibilities 
for new or increased funding of programs; and 

(D) prepare budgets. 

(7) The student develops and manages plans and systems 
that would meet agency needs without wasting funds or engaging in 
unethical behavior. The student is expected to: 

(A) demonstrate an understanding of how to assist de-
partmental staff to fulfill procurement requirements; 

(B) recommend process changes to improve vendor re-
liability and performance; 

(C) determine means of public announcements to elicit 
vendor interest and bids from qualified sources; 

(D) identify sources that match approved vendor crite-
ria; 

(E) manage an evaluation process that would ensure 
each bid, proposal, or offer is evaluated completely in terms of all 
relevant and ethical criteria; and 

(F) identify ways to safeguard proprietary information 
of bidders and the rights of procurement and determine the need for 
outside consults. 

(8) The student applies laws and policies to protect or dis-
close information as appropriate. The student is expected to: 

(A) maintain thorough familiarity with public informa-
tion requirements and records maintenance and retention requirements 
such as the Public Information Act (Texas Government Code, Chap-
ter 552) and the records retention requirements of Texas Government 
Code, Chapter 441, and Texas Local Government Code, Chapters 201-
205; 

(B) identify how to explain policy background and ra-
tionale to persons denied access to certain public information; and 

(C) compare and contrast the reliable controls to pre-
vent unauthorized access to or release of privileged information. 
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§127.768. Revenue, Taxation, and Regulation (One Credit), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Principles of Government and Public Administration or Ac-
counting I and II. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 

(3) Revenue, Taxation, and Regulation provides an 
overview of law and investigative principles and follows agency 
procedures to examine evidence and ensure revenue compliance. In 
addition, students will learn to facilitate clear and positive communi-
cation with taxpayers and become familiar with data analysis systems 
and revenue-related financial problems. Students will prepare projects 
and class activities to simulate the skills needed to enforce legal 
compliance and regulatory standards. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student explores the investigation and evidence 
collection process in mock situations similar to regulatory commis-
sions and agents. The student is expected to: 

(A) investigate potential violators by exploring leads 
and conducting mock client interviews; 

(B) model persuasive techniques to gain cooperation 
such as subpoenas and other ethically and legally acceptable means; 

(C) identify and differentiate between relevant and ir-
relevant evidence and information; 

(D) examine evidence of crimes and violations while 
preserving and observing the rules of evidence; 

(E) examine business, commercial, industrial, and 
agency records for accuracy and compliance; 

(F) organize facts accurately, objectively, logically, and 
concisely; 

(G) analyze matters that are prohibited or concern inva-
sion of privacy; and 

(H) simulate conducting surveillance while recording 
facts about observed persons, objects, and events. 

(3) The student analyzes the process of agency communi-
cation with the public. The student is expected to: 

(A) analyze the common accounting problem of costs 
deviating from standards; 

(B) compare and contrast ways to coordinate work and 
organize information with others performing similar tasks; 

(C) simulate releasing public information to minimize 
controversy; 

(D) identify problems that arise regarding flow of infor-
mation after research responsibilities are assigned and completed; 

(E) create a solution to the problem of information flow 
and communication; and 

(F) demonstrate the ability to present authoritative ad-
vice to interested parties and acquainting them with available services. 

(4) The student uses critical-thinking and problem-solving 
skills for revenue, taxation, and regulation by analysis and interpre-
tation of accounting data and collection activities. The student is ex-
pected to: 

(A) analyze data to identify matters needing negotia-
tions for resolution; 

(B) explore and identify different noncompliant prac-
tices; 

(C) recommend application of administrative and judi-
cial remedies; and 

(D) produce mock reports to provide a basis for han-
dling similar cases or audits. 

(5) The student is expected to scrutinize regulatory inves-
tigations and enforcement. The student is expected to: 

(A) conduct dimensional, operational, and process in-
spections; 

(B) measure compliance with standards, specifications, 
and requirements; 

(C) monitor a variety of quality characteristics; 

(D) research consequences of degrees of noncompli-
ance; 
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(E) investigate history and circumstances of violations; 
and 

(F) secure expertise and make referrals as needed. 

§127.769. Forensic Science (One Credit), Adopted 2021. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2023-2024 school 
year. 

(b) General requirements. The course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisites: one 
credit in biology, one credit in chemistry, integrated physics and chem-
istry, or physics. This course satisfies a high school science graduation 
requirement. Students shall be awarded one credit for successful com-
pletion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Law and Public Service Career Cluster focuses on 
planning, managing, and providing legal services, public safety, protec-
tive services, and homeland security, including professional and tech-
nical support services. 

(3) Forensic Science is a survey course that introduces stu-
dents to the application of science to law. Students learn terminology 
and procedures related to the collection and examination of physical 
evidence using scientific processes performed in a field or laboratory 
setting. Students also learn the history and the legal aspects of forensic 
science. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Students are expected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 

involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to demonstrate professional standards/employability skills 
such as demonstrating good attendance, punctuality, and ethical con-
duct; meeting deadlines, and working toward personal and team goals. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools and equipment such as sci-
entific calculators, computers, internet access, digital cameras, video 
recording devices, meter sticks, metric rulers, measuring tapes, digital 
range finders, protractors, calipers, light microscopes up to 100x mag-
nification, hand lenses, stereoscopes, digital scales, dissection equip-
ment, standard laboratory glassware, appropriate personal protective 
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equipment (PPE), an adequate supply of consumable chemicals, bi-
ological specimens, prepared evidence slides and samples, evidence 
packaging and tamper evident tape, evidence tents, crime scene tape, 
L-rulers, American Board of Forensic Odontology (ABFO) scales, al-
ternate light sources (ALS) and ALS protective goggles, blood speci-
mens, blood presumptive tests, glass samples of various chemical com-
position, human and non-human bones, fingerprint brushes and pow-
ders, lifting tapes and cards, ten-print cards and ink pads, swabs with 
containers, disposable gloves, and relevant and necessary kits; 

(E) collect quantitative data with accuracy and preci-
sion using the International System of Units (SI) and United States cus-
tomary units and qualitative data as evidence; 

(F) organize quantitative and qualitative data using ap-
propriate methods of communication such as reports, graphs, tables, or 
charts; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
engineers and recognizes the importance of scientific research and in-
novation on society. The student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of diverse scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics (STEM) field. 

(6) The student explores the history of forensic science. 
The student is expected to: 

(A) analyze the historical development and current ad-
vancements of different forensic science disciplines such as forensic 
biology, anthropology/odontology, forensic chemistry, trace evidence, 
ballistics, fingerprints, digital forensics, and questioned documents; 
and 

(B) explain significant historical and modern contribu-
tions to the development and advancement of forensic science made by 
contributors such as Edmond Locard, Mathieu Orfila, Francis Galton, 
Edwin Henry, and Alec Jeffreys. 

(7) The student analyzes legal aspects within forensic sci-
ence. The student is expected to: 

(A) summarize the ethical standards required of a foren-
sic science professional; 

(B) identify and explain knowledge of terminology and 
procedures employed in the criminal justice system as they pertain to 
the chain of custody procedure for evidence; 

(C) identify and explain knowledge of terminology and 
procedures employed in the criminal justice system as they pertain to 
expert witness testimony; 

(D) research and discuss the effect of biases such as 
confirmation bias and framing cognitive bias on evidence collection, 
forensic analysis, and expert testimony; and 

(E) compare the admissibility of expert witness testi-
mony in terms of the Frye Standard and the Daubert Standard under 
federal rules of evidence. 

(8) The student explores career options within forensic sci-
ence. The student is expected to: 

(A) explore and describe discipline-specific require-
ments for careers in forensic science, including collegiate course 
requirements, licensure, certifications, and physical and mental capa-
bilities; 

(B) differentiate the roles and responsibilities of pro-
fessionals in the criminal justice system, including forensic scientists, 
crime scene investigators, criminologists, court systems personnel, and 
medicolegal death investigations; and 

(C) differentiate the functions of various forensic sci-
ence disciplines such as forensic biology, forensic chemistry, trace ev-
idence, ballistics, fingerprints, digital forensics, and questioned docu-
ments. 

(9) The student recognizes the procedures of crime scene 
investigation while maintaining scene integrity. The student is ex-
pected to: 

(A) explain the roles and tasks needed to complete a 
crime scene examination, which may require collaboration with outside 
experts and agencies, and demonstrate the ability to work as a member 
of a crime scene team; 

(B) develop a detailed, technical written record based 
on observations and activities, documenting the crime scene examina-
tion; 

(C) discuss the elements of criminal law that guide 
search and seizure of persons, property, and evidence; 

(D) conduct a primary and secondary systematic search 
of a simulated crime scene for physical evidence utilizing search pat-
terns such as spiral, line, grid, and zone; 
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(E) document a crime scene using photographic or au-
diovisual equipment; 

(F) generate a physical or digital crime scene sketch, 
including coordinates or measurements from fixed points, compass di-
rections, scale of proportion, legend-key, heading, and title block; and 

(G) demonstrate proper techniques for collecting, pack-
aging, and preserving physical evidence found at a crime scene while 
maintaining documentation, including chain of custody. 

(10) The student analyzes fingerprint evidence in forensic 
science. The student is expected to: 

(A) compare the three major fingerprint patterns of 
arches, loops, and whorls; 

(B) identify the minutiae of fingerprints, including bi-
furcations, ending ridges, dots, short ridges, and enclosures/islands; 

(C) distinguish between patent, plastic, and latent im-
pressions; 

(D) perform procedures for developing and lifting la-
tent prints on nonporous surfaces using cyanoacrylate and fingerprint 
powders; 

(E) perform procedures for developing latent prints us-
ing chemical processes on porous and adhesive surfaces with chemi-
cals such as ninhydrin and crystal violet and documenting the results 
via photography; and 

(F) explain the Integrated Automated Fingerprint Iden-
tification System (IAFIS) and describe the implications of Next Gen-
eration Identification (NGI) systems. 

(11) The student collects and analyzes impression evidence 
in forensic science. The student is expected to: 

(A) analyze the class and individual characteristics of 
tool mark impressions and the recovery and documentation of surface 
characteristics such as wood or metal; 

(B) analyze the class and individual characteristics of 
footwear impressions and the recovery and documentation of surface 
characteristics such as soil or organic plant material; 

(C) analyze the class and individual characteristics of 
tire tread impressions and the recovery documentation of surface char-
acteristics such as soil or organic plant material; and 

(D) compare impression evidence collected at a simu-
lated crime scene with the known impression. 

(12) The student recognizes the methods to process and an-
alyze hair and fibers found in a crime scene. The student is expected 
to: 

(A) demonstrate how to collect hair and fiber evidence 
at a simulated crime scene; 

(B) perform the analysis of hair and fiber evidence us-
ing forensic science methods such as microscopy and flame testing; 

(C) compare the microscopic characteristics of human 
hair and non-human hair, including medulla, pigment distribution, and 
scales; 

(D) describe and illustrate the different microscopic 
characteristics used to determine the origin of a human hair sample; 
and 

(E) differentiate between natural and synthetic fibers. 

(13) The student recognizes the methods to process and an-
alyze glass evidence. The student is expected to: 

(A) demonstrate how to collect and preserve glass evi-
dence; 

(B) compare the composition of various types of glass 
such as soda lime, borosilicate, leaded, and tempered; 

(C) determine the direction of a projectile by examining 
glass fractures; and 

(D) define refractive index and explain how it is used in 
forensic glass analysis. 

(14) The student explores principles of questioned docu-
ment analysis in the physical and digital form. The student is expected 
to: 

(A) research and explain different types of examina-
tions performed on digital and physical evidence in a forensic labora-
tory such as digital data recovery, counterfeiting, ink, and paper anal-
ysis; 

(B) investigate and describe the security features incor-
porated in U.S. and foreign currency to prevent counterfeiting; and 

(C) perform handwriting comparisons of an unknown 
sample with exemplars by analyzing characteristics such as letter, line, 
and formatting. 

(15) The student evaluates firearms and ballistics evidence. 
The student is expected to: 

(A) describe the mechanism of modern firearms such as 
long guns and handguns; 

(B) identify the components and characteristics of bul-
let and cartridge cases; 

(C) describe the composition of and method of analysis 
for gunshot residue and primer residue; 

(D) conduct and calculate trajectory analysis of bullet 
strikes within a simulated crime scene; and 

(E) identify and recognize the type of information avail-
able through the National Integrated Ballistics Information Network. 

(16) The student identifies controlled and illicit substances. 
The student is expected to: 

(A) differentiate between toxicological analysis and 
controlled substance analysis as they relate to the method of collection 
and impact on the body; 

(B) classify controlled substances using the schedules 
under the Controlled Substances Act; and 

(C) identify unknown substances using presumptive 
and confirmatory procedures such as microchemical/color indicating 
reagent field tests, microscopy, chromatography, and spectrophotome-
try. 

(17) The student explores toxicology in forensic science. 
The student is expected to: 

(A) explain the absorption, distribution, metaboliza-
tion, and elimination of toxins such as alcohol, prescription drugs, 
controlled substances, and carbon monoxide through the human body; 

(B) describe presumptive and confirmatory laboratory 
procedures as they relate to toxicological analysis such as head space 
analysis, solid-phase extractions, gas chromatography-mass spectrom-
etry (GC/MS), color tests, and immunoassays; 
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(C) interpret results from presumptive and confirmatory 
laboratory procedures, including GC/MS and their implications; and 

(D) explain the precautions necessary in the forensic 
laboratory for proper preservation of biological samples. 

(18) The student analyzes blood spatter at a simulated 
crime scene. The student is expected to: 

(A) analyze blood stain patterns based on surface type 
and appearance such as size, shape, distribution and location in order 
to determine the mechanism by which the patterns are created; 

(B) explain the methods of chemically enhancing latent 
blood patterns using reagents such as Blue Star or Amido Black; and 

(C) conduct and interpret blood presumptive tests for 
various biologicals such as phenolphthalein and tetramethylbenzidine 
(TMB). 

(19) The student analyzes the foundations and methodolo-
gies surrounding the processing of biological evidence for the purpose 
of identification. The student is expected to: 

(A) identify different types of biological samples and 
practice proper collection and preservation techniques; 

(B) identify the red blood cell antigens and antibodies 
as they relate to human blood types; 

(C) describe the structure of a deoxyribonucleic acid 
(DNA) molecule and its function; 

(D) explain the analytical procedure for generating a 
DNA profile, including extraction, quantification, amplification, and 
capillary electrophoresis; 

(E) explain the different methodologies surrounding the 
different types of DNA analysis such as short tandem repeats (STRs), 
Y-STRs, mitochondrial DNA, and single nucleotide polymorphisms 
(SNPs); 

(F) interpret the components of an electropherogram; 
and 

(G) explore the databasing systems associated with 
DNA such as Combined DNA Index System (CODIS) and ances-
try-based databasing systems. 

(20) The student explores the principles surrounding medi-
colegal death investigations. The student is expected to: 

(A) explain the principles of rigor, algor, and livor mor-
tis and how they apply to deceased persons; 

(B) differentiate between the types of wound patterns 
such as lacerations and blunt force trauma resulting from stabbings, 
bludgeoning, gunshots, and strangulations; 

(C) determine cause and manner of death from an au-
topsy report obtained through resources such as case studies, simulated 
autopsies, and dissections; and 

(D) determine the approximate time of death using en-
tomology. 

(21) The student explores principles of anthropology and 
odontology relevant to forensic science. The student is expected to: 

(A) identify the major bones of the human skeletal sys-
tem; 

(B) compare composition and structure of human and 
non-human bones; 

(C) describe the collection and preservation methods 
for bone evidence; 

(D) explain the characteristics of the human skeletal 
system indicative of specific biological sex and approximate range of 
age and height; and 

(E) explain how human remains are identified through 
dental records such as dentures, x-rays, and implants. 

§127.800. Practicum in Law, Public Safety, Corrections, and Secu-
rity (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participating 
in a coherent sequence of career and technical education courses in the 
Law, Public Safety, Corrections, and Security Career Cluster. Students 
shall be awarded two credits for successful completion of this course. 
A student may repeat this course once for credit provided that the stu-
dent is experiencing different aspects of the industry and demonstrating 
proficiency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) The practicum course is designed to give students 
supervised practical application of previously studied knowledge 
and skills in law, public safety, corrections, and security. Practicum 
experiences can occur in a variety of locations appropriate to the 
nature and level of experience. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student 
is expected to achieve business and industry employability skills stan-
dards such as attendance, on-time arrival, meeting deadlines, working 
toward personal/team goals every day, and ethical use of technology. 

(2) The student demonstrates professional standards as re-
quired by business and industry. The student is expected to: 

(A) adhere to policies and procedures; 

(B) demonstrate positive work behaviors and attitudes 
such as punctuality, time management, initiative, and cooperation; 

(C) accept constructive criticism; 
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(D) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; 

(E) complete tasks with the highest standards to ensure 
quality services; 

(F) describe professional standards in law, public 
safety, corrections, and security careers such as dress, grooming, and 
personal protective equipment as appropriate; and 

(G) comply with practicum setting safety such as rules 
and regulations to maintain safe and healthful working conditions and 
environments. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) analyze elements of a problem to develop creative 
and innovative solutions; 

(B) critically analyze information to determine its value 
for the problem-solving task; 

(C) compare and contrast alternatives using a variety of 
critical-thinking skills; and 

(D) conduct technical research to gather information 
necessary for decision making. 

(4) The student demonstrates leadership and teamwork 
skills in collaborating with others to accomplish goals and objectives. 
The student is expected to: 

(A) analyze leadership characteristics such as trust, 
positive attitude, integrity, and willingness to accept key responsibili-
ties in a work situation; 

(B) demonstrate teamwork skills through working co-
operatively with others to achieve tasks; 

(C) demonstrate teamwork processes that promote 
skills such as team building, consensus, continuous improvement, 
respect for the opinions of others, cooperation, adaptability, and 
conflict resolution; 

(D) demonstrate responsibility for shared group and in-
dividual work tasks; 

(E) maintain effective working relationships in order to 
accomplish objectives and tasks; 

(F) demonstrate effective working relationships using 
interpersonal skills; 

(G) apply positive interpersonal skills to work cooper-
atively with others; 

(H) demonstrate respect for individuals such as those 
from different cultures, genders, and backgrounds; and 

(I) demonstrate sensitivity to and value for diversity. 

(5) The student demonstrates verbal, nonverbal, and writ-
ten communication skills in creating, expressing, and interpreting in-
formation and ideas, including technical terminology and information. 
The student is expected to: 

(A) demonstrate the use of content, technical concepts, 
and vocabulary when analyzing information and following directions; 

(B) employ verbal skills when obtaining and conveying 
information; 

(C) access information sources for occupational tasks 
using technical materials and informational texts such as Internet web-
sites; 

(D) evaluate the reliability of information from techni-
cal materials, resources, and informational texts such as Internet web-
sites; 

(E) interpret verbal and nonverbal behaviors to enhance 
communication; 

(F) apply active listening skills to obtain and clarify in-
formation; and 

(G) use academic skills to facilitate effective written 
and verbal communication such as emails, texting, and written doc-
uments. 

(6) The student demonstrates technical knowledge and 
skills required to pursue a career in the Law, Public Safety, Correc-
tions, and Security Career Cluster. The student is expected to: 

(A) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(B) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(C) accept critical feedback provided by the supervisor. 

(7) The student documents technical knowledge and skills. 
The student is expected to: 

(A) update a professional portfolio reflecting items such 
as work quality and productivity; technical skills; problem solving; 
creativity and innovation; communication skills; teamwork and flex-
ibility; initiative and self-direction; accountability and integrity; atten-
dance; licensures or certifications, including awards and scholarships, 
extended learning experiences, community service, and active partici-
pation in career and technical student and professional organizations; 
abstract of technical competencies mastered during the practicum; up-
dated and current resume; samples of work; and evaluation from the 
practicum supervisor; and 

(B) present the portfolio to interested stakeholders. 

§127.801. Extended Practicum in Law, Public Safety, Corrections, 
and Security (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses 
in the Law, Public Safety, Corrections, and Security Career Cluster. 
Corequisite: Practicum in Law, Public Safety, Corrections, and Secu-
rity. This course must be taken concurrently with Practicum in Law, 
Public Safety, Corrections, and Security and may not be taken as a 
stand-alone course. Students shall be awarded one credit for success-
ful completion of this course. A student may repeat this course once 
for credit provided that the student is experiencing different aspects of 
the industry and demonstrating proficiency in additional and more ad-
vanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 
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(2) The Law, Public Safety, Corrections, and Security Ca-
reer Cluster focuses on planning, managing, and providing legal ser-
vices, public safety, protective services, and homeland security, includ-
ing professional and technical support services. 

(3) Extended Practicum in Law, Public Safety, Corrections, 
and Security is designed to give students supervised practical applica-
tion of previously studied knowledge and skills in law, public safety, 
corrections, and security. Practicum experiences can occur in a variety 
of locations appropriate to the nature and level of experience. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
law, public safety, corrections, or security; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 
attitude, integrity, leadership, appreciation for diversity, customer 
service, work ethic, and adaptability with increased fluency; 

(D) use personal information management, email, In-
ternet, writing and publishing, presentation, and spreadsheet or data-
base applications with increased fluency; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(D) apply active listening skills to obtain and clarify in-
formation. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) analyze elements of a problem to develop creative 
and innovative solutions; and 

(C) conduct technical research to gather information 
necessary for decision making. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) demonstrate an understanding of and consistently 
follow workplace safety rules and regulations; and 

(B) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents. 

(5) The student understands the professional, ethical, and 
legal responsibilities in teaching and training. The student is expected 
to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a supervised law, public 
safety, corrections, or security experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised law, public safety, corrections, or security experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) examine, understand, and articulate job-specific 
technical vocabulary; 

(D) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(E) collect representative work samples. 

§127.802. Practicum in Local, State, and Federal Government (Two 
Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of courses in the Government and Public 
Administration Career Cluster. Students shall be awarded two cred-
its for successful completion of this course. A student may repeat this 
course once for credit provided that the student is experiencing differ-
ent aspects of the industry and demonstrating proficiency in additional 
and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 
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(3) Students in the Practicum in Local, State, and Federal 
Government will concurrently learn advanced concepts of political sci-
ence and government workings in the classroom setting and in the 
workplace. In addition, students will apply technical skills pertaining 
to government and public administration in a direct mentorship by in-
dividuals in professional settings such as government, public manage-
ment and administration, national security, municipal planning, foreign 
service, revenue, taxation, and regulation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) communicate effectively with others using oral and 
written skills; 

(B) demonstrate collaboration skills through teamwork; 

(C) demonstrate professionalism by conducting oneself 
in a manner appropriate for the profession and workplace; 

(D) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(E) show integrity by choosing the ethical course of ac-
tion and complying with all applicable rules, laws, and regulations; and 

(F) demonstrate time-management skills by prioritizing 
tasks, following schedules, and tending to goal-relevant activities in a 
way that uses time wisely and optimizes efficiency and results. 

(2) The student analyzes classical and modern political the-
ories. The student is expected to: 

(A) review the works of theorists such as Plato, Aristo-
tle, Cicero, Machiavelli, Confucius, Hobbes, Locke, Hegel, and Marx; 
and 

(B) analyze contributions to modern political science 
from classical theorists such as Polybius, St. Thomas Aquinas, Dante, 
Bodin, Montesquieu, Kautilya, Ibn Khaldun, Hume, Rousseau, Kant, 
Smith, Nietzsche, Gandhi, and Keynes. 

(3) The student analyzes the U.S. Constitution and consti-
tutional law. The student is expected to: 

(A) review basic information related to the U.S. Con-
stitution such as the Articles of Confederation, framers of the Consti-
tution, constitutional conventions, separation of powers, checks and 
balances, ratification, and the amendment process; and 

(B) create a classroom Constitution and Bill of Rights 
simulating the U.S. Constitution. 

(4) The student explores government ethics. The student is 
expected to formulate a plan for avoiding ethical problems in the future. 

(5) The student conducts a project using analytical prob-
lem-solving techniques. The student is expected to: 

(A) research a problem such as a government and public 
administration issue, a feasibility study, or a product evaluation; 

(B) investigate the issues associated with the problem; 

(C) collect primary data such as interviews, surveys, 
and observations; 

(D) express thoughts logically and sequentially in 
preparing a formal report; 

(E) interpret and present quantitative data in graph for-
mat within the report; 

(F) prepare visuals and handouts to support the presen-
tation; and 

(G) make a final presentation of the study to the appro-
priate stakeholders. 

(6) The student documents knowledge and skills attained 
in the practicum. The student is expected to: 

(A) update a professional portfolio to include recogni-
tions, awards, scholarships, a resume, a sample of work, and an evalu-
ation from the practicum supervisor; and 

(B) present the portfolio to interested stakeholders. 

§127.803. Extended Practicum in Local, State, and Federal Govern-
ment (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses in 
the Government and Public Administration Career Cluster. Corequi-
site: Practicum in Local, State, and Federal Government. This course 
must be taken concurrently with Practicum in Local, State, and Federal 
Government and may not be taken as a stand-alone course. Students 
shall be awarded one credit for successful completion of this course. A 
student may repeat this course once for credit provided that the student 
is experiencing different aspects of the industry and demonstrating pro-
ficiency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Government and Public Administration Career 
Cluster focuses on planning and performing governmental functions 
at the local, state, and federal levels, including governance, national 
security, foreign service, planning, revenue and taxation, and regula-
tions. 

(3) Students in the Extended Practicum in Local, State, and 
Federal Government will concurrently learn advanced concepts of po-
litical science and government workings in the classroom setting and 
in the workplace. In addition, students will apply technical skills per-
taining to government and public administration in a direct mentorship 
by individuals in professional settings such as government, public man-
agement and administration, national security, municipal planning, for-
eign service, revenue, taxation, and regulation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 
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(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
government or public administration; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as leadership, teamwork, 
appreciation for diversity, conflict management, work ethic, and 
adaptability with increased fluency; 

(D) demonstrate technology applications skills such as 
effective use of social media, email, Internet, publishing tools, presen-
tation tools, spreadsheets, or databases to enhance work products with 
increased fluency; and 

(E) employ effective planning and time-management 
skills with increased fluency by prioritizing tasks, following schedules, 
and tending to goal-relevant activities in a way that uses time wisely 
and optimizes efficiency and results. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) create and deliver formal and informal presenta-
tions in an effective manner; and 

(D) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; and 

(B) analyze elements of a problem to develop creative 
and innovative solutions. 

(4) The student understands the professional, ethical, and 
legal responsibilities in government and public administration. The 
student is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) show integrity by choosing the ethical course of ac-
tion when making decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(5) The student conducts a project using analytical prob-
lem-solving techniques. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised government or public administration experience; 

(B) research a problem, complete a feasibility study, or 
complete a product evaluation related to a government and public ad-
ministration issue; 

(C) collect primary data such as interviews, surveys, 
and observations; 

(D) interpret and present quantitative data; 

(E) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(F) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500579 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER O. MANUFACTURING 
19 TAC §§127.810 - 127.823, 127.865, 127.866 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.810. Principles of Manufacturing (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site: Algebra I or Geometry. Students shall be awarded one credit for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
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diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) In Principles of Manufacturing, students are introduced 
to knowledge and skills used in the proper application of principles 
of manufacturing. The study of manufacturing technology allows stu-
dents to reinforce, apply, and transfer academic knowledge and skills 
to a variety of interesting and relevant activities. Students will gain an 
understanding of what employers require to gain and maintain employ-
ment in manufacturing careers. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and comply with appropriate dress for 
manufacturing activities; 

(B) demonstrate positive work behaviors and personal 
qualities such as punctuality; 

(C) demonstrate the ability to work in teams such as de-
veloping work schedules and measuring team performance; 

(D) demonstrate an understanding of employers' appli-
cation and interview processes; and 

(E) identify federal laws and rules applicable to the 
workplace and enforcement agencies such as the Equal Employment 
Opportunity Commission and the Occupational Safety and Health 
Administration (OSHA). 

(2) The student applies manufacturing concepts to specific 
problems. The student is expected to: 

(A) distinguish between disciplines such as engineer-
ing, science, manufacturing, and technology; 

(B) use tools such as calculators and computers to solve 
problems; and 

(C) use a variety of measuring instruments. 

(3) The student applies communication, mathematics, and 
science knowledge and skills to manufacturing activities. The student 
is expected to: 

(A) demonstrate communication techniques consistent 
with industry standards; 

(B) locate relevant information needed to solve prob-
lems; 

(C) apply mathematics concepts to solve manufacturing 
problems; 

(D) analyze science principles used to solve problems; 
and 

(E) use the appropriate units of measure. 

(4) The student manufactures products using the appropri-
ate tools, equipment, machines, materials, and technical processes. The 
student is expected to: 

(A) analyze the processes needed to complete a project 
such as initiate, plan, execute, monitor and control, and close; and 

(B) use a variety of tools and equipment to produce an 
item. 

(5) The student practices safe work habits. The student is 
expected to: 

(A) master relevant safety tests based on OSHA guide-
lines and principles; and 

(B) use Material Safety Data Sheets (MSDS) to ana-
lyze, store, and safely dispose of hazardous materials. 

(6) The student describes the importance of maintenance. 
The student is expected to: 

(A) perform maintenance on selected equipment; and 

(B) analyze the results of improper maintenance. 

(7) The student describes the factors that affect the evolu-
tion of technology. The student is expected to: 

(A) analyze how changes in technology affect manufac-
turing practices; 

(B) evaluate how the development of technology in 
manufacturing is influenced by past events; 

(C) analyze the international effects of technology; 

(D) demonstrate how advancements in technology have 
affected the field of engineering; and 

(E) evaluate the factors that affect the implementation 
of new ideas. 

(8) The student selects and reports on career opportunities, 
requirements, and expectations in manufacturing and technology. The 
student is expected to: 

(A) investigate an area of interest in manufacturing; 

(B) analyze the various specializations in manufactur-
ing; and 

(C) describe the functions of engineers, technologists, 
and technicians. 

§127.811. Diversified Manufacturing I (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Algebra I. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
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activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) In Diversified Manufacturing I, students gain knowl-
edge and skills in the application, design, production, and assessment 
of products, services, and systems and how those knowledge and skills 
are applied to manufacturing. The study of manufacturing systems al-
lows students to reinforce, apply, and transfer academic knowledge and 
skills to a variety of interesting and relevant activities, problems, and 
settings in a manufacturing setting. Diversified Manufacturing I allows 
students the opportunity to understand the process of mass production 
by using a wide variety of materials and manufacturing techniques. 
Knowledge about career opportunities, requirements, and expectations 
and the development of skills prepare students for workplace success. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate skills related to health and safety in the 
workplace as specified by appropriate governmental regulations; 

(B) demonstrate the standards required in the work-
place such as interviewing skills, flexibility, willingness to learn new 
skills and acquire knowledge, self-discipline, self-worth, positive 
attitude, and integrity in a work situation; 

(C) use teamwork to solve problems; 

(D) identify employers' work expectations; and 

(E) use time-management techniques to develop work 
schedules. 

(2) The student applies academic skills to the requirements 
of manufacturing. The student is expected to: 

(A) demonstrate effective oral and written communica-
tion skills with individuals from varied cultures, including fellow work-
ers, management, and customers; 

(B) interpret engineering drawings, charts, diagrams, 
and welding symbols; and 

(C) select algebraic and geometric principles and for-
mulas required for precision measuring operations. 

(3) The student differentiates between the technical con-
cepts that form the knowledge and skills of manufacturing. The student 
is expected to: 

(A) use tools and equipment commonly employed in 
manufacturing in a safe manner; 

(B) demonstrate an understanding of the safety regula-
tions for the different types of manufacturing equipment such as cut-
ting, abrasive, boring, turning, shaping, and forming tools; 

(C) execute procedures using the different types of 
manufacturing equipment such as cutting, abrasive, boring, turning, 
shaping, and forming tools; 

(D) research the modern materials used in manufactur-
ing; and 

(E) perform varied measurements, including precision 
measurements. 

(4) The student investigates emerging and innovative ap-
plications of technology in engineering. The student is expected to: 

(A) report on innovative applications of technology in 
engineering; 

(B) experiment with new technologies; and 

(C) experiment with different manufacturing materials 
such as plastic, composites, fiberglass, stone, and wood. 

(5) The student manufactures products or systems using the 
appropriate tools, equipment, machines, materials, and technical pro-
cesses. The student is expected to: 

(A) analyze the processes needed to complete a project 
such as initiate, plan, execute, monitor and control, and close; and 

(B) use a variety of equipment and machines to produce 
an item to specification. 

(6) The student practices safe work habits. The student is 
expected to: 

(A) master safety tests developed from Occupational 
Safety and Health Administration regulations; 

(B) analyze hazardous materials; 

(C) dispose of hazardous materials safely; and 

(D) store all materials correctly. 

(7) The student participates in a mass manufacturing 
project. The student is expected to: 

(A) participate in the manufacturing of a mass produced 
project; and 

(B) develop a method to check and maintain quality 
control throughout the manufacturing process. 

(8) The student identifies the factors that influence the cost 
of an item or service. The student is expected to: 

(A) develop a budget for a project; and 

(B) determine the most effective strategies to minimize 
costs. 

(9) The student describes the relationship between manu-
facturing and marketing. The student is expected to: 

(A) prepare a marketing plan for a product; 

(B) analyze the effect of customer satisfaction on the 
image of a product; and 

(C) analyze how customer demands influence the de-
sign of an object. 

(10) The student applies communication, mathematics, and 
science knowledge and skills to manufacturing activities. The student 
is expected to: 

(A) demonstrate communication techniques consistent 
with industry standards; 

(B) locate relevant information needed to solve prob-
lems; 
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(C) apply mathematics concepts to solve manufacturing 
problems; 

(D) analyze science principles used to solve problems; 
and 

(E) use appropriate units of measure. 

§127.812. Diversified Manufacturing II (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Di-
versified Manufacturing I. Recommended prerequisite: Algebra I. Stu-
dents shall be awarded one credit for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) In Diversified Manufacturing II, students will gain 
knowledge and skills in the application, design, production, and as-
sessment of products, services, and systems and how those knowledge 
and skills are applied to manufacturing. The study of manufacturing 
systems allows students to reinforce, apply, and transfer academic 
knowledge and skills to a variety of interesting and relevant activi-
ties, problems, and settings in a manufacturing setting. Diversified 
Manufacturing II allows students the opportunity to understand the 
process of mass production by using a wide variety of materials and 
manufacturing techniques. Knowledge about career opportunities, 
requirements, and expectations and the development of skills prepare 
students for workplace success. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate skills related to health and safety in the 
workplace as specified by appropriate governmental regulations; 

(B) demonstrate the standards required in the work-
place such as interviewing skills, flexibility, willingness to learn new 
skills and acquire knowledge, self-discipline, self-worth, positive 
attitude, and integrity in a work situation; 

(C) use teamwork to solve problems; 

(D) identify employers' work expectations; 

(E) use time-management techniques to develop work 
schedules; 

(F) explore advanced knowledge and skills required for 
postsecondary education; and 

(G) identify employers' expectations to foster positive 
customer satisfaction. 

(2) The student applies academic skills to the requirements 
of manufacturing. The student is expected to: 

(A) demonstrate effective oral and written communica-
tion skills with individuals from varied cultures, including fellow work-
ers, management, and customers; 

(B) interpret engineering drawings, charts, diagrams, 
and welding symbols; 

(C) select algebraic and geometric principles and for-
mulas required for precision measuring operations; 

(D) develop the information needed to mass produce a 
simple project such as flow charts, schedules, equipment lists, and ma-
terial lists; and 

(E) explore the use of jigs and fixtures in mass produc-
tion. 

(3) The student differentiates among the technical concepts 
that form the knowledge and skills of manufacturing. The student is 
expected to: 

(A) use tools and equipment commonly employed in 
manufacturing in a safe manner; 

(B) adhere to safety regulations for the different types 
of manufacturing equipment such as cutting, abrasive, boring, turning, 
shaping, and forming tools; 

(C) execute procedures using the different types of 
manufacturing equipment such as cutting, abrasive, boring, turning, 
shaping, and forming tools; 

(D) perform varied measurements, including precision 
measurements; 

(E) design and develop the jigs and fixtures for a simple 
four (or fewer) part product; and 

(F) participate in the production run off of the product. 

(4) The student learns skills in production and program-
ming of computer numerical control (CNC) operations. The student 
is expected to: 

(A) develop a CNC program using a computer-aided 
manufacturing (CAM) program; and 

(B) execute the CNC program to machine a product or 
run a simulation of the program. 

(5) The student investigates emerging and innovative ap-
plications of technology in manufacturing. The student is expected to: 

(A) research innovative technologies in manufacturing; 
and 

(B) experiment with different manufacturing materials 
such as plastic, composites, fiberglass, stone, and wood. 

(6) The student manufactures products or systems using the 
appropriate tools, equipment, machines, materials, and technical pro-
cesses. The student is expected to: 
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(A) analyze engineering properties such as the pro-
cesses needed to complete a project; 

(B) analyze the processes needed to complete a project 
such as initiate, plan, execute, monitor and control, and close; and 

(C) use a variety of tools and equipment to produce a 
product to specification. 

(7) The student practices safe work habits. The student is 
expected to: 

(A) master safety tests based on Occupational Safety 
and Health Administration regulations; 

(B) analyze hazardous materials; 

(C) dispose of hazardous materials; and 

(D) store all materials safely. 

(8) The student participates in the manufacturing of a mass-
produced product. The student is expected to: 

(A) participate in the manufacturing of products; and 

(B) develop a method to check and maintain quality 
control throughout the manufacturing process. 

(9) The student identifies the factors that influence the cost 
of an item. The student is expected to: 

(A) calculate costs associated with production of a 
mass-produced product; and 

(B) re-examine the manufacturing process to maximize 
efficiency and minimize costs without compromising the integrity and 
marketability of the product. 

(10) The student describes the relationship between manu-
facturing and marketing. The student is expected to: 

(A) prepare a marketing plan for a product; 

(B) analyze the effect of customer satisfaction on the 
image of a product; and 

(C) analyze how customer demands influence the de-
sign of an object. 

(11) The student applies communication, mathematics, and 
science knowledge and skills to manufacturing activities. The student 
is expected to: 

(A) demonstrate communication techniques consistent 
with industry standards; 

(B) locate relevant information needed to solve prob-
lems; 

(C) apply mathematics concepts to solve manufacturing 
problems; 

(D) analyze science principles used to solve problems; 
and 

(E) use appropriate units of measure. 

§127.813. Manufacturing Engineering Technology I (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-

uisite: Algebra I. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) In Manufacturing Engineering Technology I, students 
will gain knowledge and skills in the application, design, production, 
and assessment of products, services, and systems and how those 
knowledge and skills are applied to manufacturing. Students will 
prepare for success in the global economy. The study of manufactur-
ing engineering will allow students to reinforce, apply, and transfer 
academic knowledge and skills to a variety of interesting and relevant 
activities, problems, and settings in a manufacturing setting. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) describe how teams function; 

(B) explain employers' work expectations; and 

(C) demonstrate knowledge of the concepts and skills 
related to health and safety in the workplace as specified by appropriate 
governmental regulations. 

(2) The student applies software skills to manufacturing. 
The student is expected to: 

(A) use computer-aided design (CAD) software to com-
plete a design; 

(B) analyze the results of product testing in a simulated 
modeling environment; and 

(C) fabricate a prototype design of a mechanical part. 

(3) The student gains skills in writing programmable logic 
controls so that a robot can work in coordination with a machine. The 
student is expected to: 

(A) use computer-integrated manufacturing techniques 
to simulate a manufacturing process; and 

(B) troubleshoot programmable logic circuit devices. 

(4) The student performs functions and solves problems in 
the electricity and electronics field. The student is expected to: 

(A) research the use of control devices; and 

(B) demonstrate the use of control devices. 
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(5) The student learns skills in production and program-
ming of computer numerical control (CNC) operations. The student 
is expected to: 

(A) design a product using computer-aided manufactur-
ing (CAM) software for production on a CNC lathe; 

(B) produce a product on the CNC lathe or a simulation; 

(C) design a product using CAM software for produc-
tion on a CNC mill; 

(D) produce a product on the CNC mill or a simulation; 
and 

(E) complete data sheets for plan, do, check, and act 
forms and projects. 

(6) The student knows mechanical and fluid systems. The 
student is expected to: 

(A) identify, describe, and demonstrate the use of me-
chanical devices; and 

(B) identify, describe, and demonstrate the use of fluid 
devices. 

(7) The student knows electrical and thermal systems. The 
student is expected to: 

(A) identify and describe electrical devices; 

(B) demonstrate the use of electrical devices; and 

(C) research the effects of heat energy and temperature 
on products. 

(8) The student understands quality-control systems. The 
student is expected to: 

(A) research and recognize industrial standards such as 
International Standards Organization and Military Specifications; 

(B) explain attribute and Pareto charts; and 

(C) apply statistical process control. 

§127.814. Manufacturing Engineering Technology II (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Man-
ufacturing Engineering Technology I. Recommended prerequisite: Al-
gebra II, Computer Science I, or Physics. This course satisfies a high 
school mathematics graduation requirement. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) In Manufacturing Engineering Technology II, students 
will gain knowledge and skills in the application, design, production, 

and assessment of products, services, and systems and how those 
knowledge and skills are applied to manufacturing. The study of 
Manufacturing Engineering Technology II will allow students to 
reinforce, apply, and transfer academic knowledge and skills to a 
variety of interesting and relevant activities, problems, and settings. 

(4) The process standards describe ways in which students 
are expected to engage in the content. The placement of the process 
standards at the beginning of the knowledge and skills listed for each 
grade and course is intentional. The process standards weave the other 
knowledge and skills together so that students may be successful prob-
lem solvers and use mathematics efficiently and effectively in daily 
life. The process standards are integrated at every grade level and 
course. When possible, students will apply mathematics to problems 
arising in everyday life, society, and the workplace. Students will use 
a problem-solving model that incorporates analyzing given informa-
tion, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the rea-
sonableness of the solution. Students will select appropriate tools such 
as real objects, manipulatives, paper and pencil, and technology and 
techniques such as mental math, estimation, and number sense to solve 
problems. Students will effectively communicate mathematical ideas, 
reasoning, and their implications using multiple representations such as 
symbols, diagrams, graphs, and language. Students will use mathemat-
ical relationships to generate solutions and make connections and pre-
dictions. Students will analyze mathematical relationships to connect 
and communicate mathematical ideas. Students will display, explain, 
or justify mathematical ideas and arguments using precise mathemati-
cal language in written or oral communication. 

(5) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(6) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) use teamwork to solve problems; 

(B) demonstrate a work ethic that meets common em-
ployers' expectations; 

(C) use time-management techniques to develop work 
schedules; 

(D) describe how teams measure results; 

(E) demonstrate the skills required in the workplace 
such as interviewing skills, flexibility, willingness to learn new skills 
and acquire knowledge, self-discipline, self-worth, positive attitude, 
and integrity in a work situation; 

(F) communicate effectively with others in the work-
place to clarify objectives; and 

(G) apply skills related to health and safety in the work-
place as specified by appropriate governmental regulations. 

(2) The student uses mathematical processes to acquire and 
demonstrate mathematical understanding. The student is expected to: 
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(A) apply mathematics to problems arising in everyday 
life, society, and the workplace; 

(B) use a problem-solving model that incorporates an-
alyzing given information, formulating a plan or strategy, determining 
a solution, justifying the solution, and evaluating the problem-solving 
process and the reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, 
paper and pencil, and technology as appropriate, and techniques, in-
cluding mental math, estimation, and number sense as appropriate, to 
solve problems; 

(D) communicate mathematical ideas, reasoning, and 
their implications using multiple representations, including symbols, 
diagrams, graphs, and language as appropriate; 

(E) create and use representations to organize, record, 
and communicate mathematical ideas; 

(F) analyze mathematical relationships to connect and 
communicate mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and 
arguments using precise mathematical language in written or oral com-
munication. 

(3) The student applies design skills to manufacturing. The 
student is expected to: 

(A) use computer-aided design (CAD) software to com-
plete a design; 

(B) analyze the results of product testing in a simulated 
modeling environment; 

(C) fabricate a prototype design of a mechanical part; 
and 

(D) use computer-integrated manufacturing techniques 
to simulate a manufacturing process. 

(4) The student performs functions and solves problems in 
the electricity and electronics field. The student is expected to: 

(A) develop solutions to use control devices; and 

(B) troubleshoot control devices such as programmable 
logic circuit devices. 

(5) The student learns skills in production and program-
ming of computer numerical control (CNC) operations. The student 
is expected to: 

(A) design a project using computer-aided manufactur-
ing (CAM) software for a CNC lathe; 

(B) produce a product on a CNC lathe or simulator; 

(C) design a project using CAM software for a CNC 
mill; 

(D) produce a product on a CNC mill or simulator; and 

(E) complete data sheets for plan, do, check, and act 
forms and projects. 

(6) The student demonstrates an understanding of mechan-
ical and fluid systems. The student is expected to: 

(A) use mechanical devices; 

(B) use pneumatics devices; and 

(C) use hydraulics devices. 

(7) The student demonstrates an understanding of electrical 
and thermal systems. The student is expected to: 

(A) use electrical controls; 

(B) analyze the effects of heat energy and temperature 
on products; and 

(C) develop an understanding of ventilation such as 
heating, air conditioning, and refrigeration. 

(8) The student analyzes quality-control systems. The stu-
dent is expected to: 

(A) apply statistical process control; 

(B) determine hardness values of different materials; 
and 

(C) analyze attribute and Pareto charts. 

(9) The student develops a system using electrical controls 
and pneumatics or hydraulics devices. The student is expected to: 

(A) design a system that incorporates electrical controls 
and either a pneumatic or hydraulic device; 

(B) build a system that incorporates electrical controls 
and either a pneumatic or hydraulic device; and 

(C) test and troubleshoot the system that incorporates 
electrical controls and either a pneumatic or hydraulic device. 

§127.815. Metal Fabrication and Machining I (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Algebra I or Geometry. Students shall be awarded two credits 
for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Metal Fabrication and Machining I provides the knowl-
edge, skills, and certifications required for equal employment opportu-
nities in the metal production industry. Students must have opportuni-
ties to reinforce, apply, and transfer knowledge and skills to a variety 
of settings and problems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 
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(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate skills related to health and safety in the 
workplace as specified by appropriate governmental regulations; 

(B) use teamwork to solve problems; and 

(C) demonstrate the standards required in the work-
place such as interviewing skills, flexibility, willingness to learn new 
skills and acquire knowledge, self-discipline, positive attitude, and 
integrity in a work situation. 

(2) The student applies academic skills to the requirements 
of metal manufacturing. The student is expected to: 

(A) demonstrate effective oral and written communica-
tion skills with individuals from varied cultures, including fellow work-
ers, management, and customers; 

(B) interpret engineering drawings, charts, diagrams, 
and welding symbols; and 

(C) select algebraic and geometric principles and for-
mulas required for precision measuring operations. 

(3) The student differentiates the technical concepts that 
form the knowledge and skills of metal manufacturing. The student 
is expected to: 

(A) analyze the resources found in The Machinery's 
Handbook as well as the specifications and codes written by the 
American Welding Society (AWS), Canadian Welding Bureau (CWB), 
American National Standards Institute (ANSI), and American Petro-
leum Institute (API); 

(B) examine the theory of shielded metal arc welding 
and gas metal arc welding; 

(C) examine the sheet metal industry; and 

(D) examine the nomenclature of abrasive wheels. 

(4) The student differentiates the function and application 
of the tools, equipment, technologies, and materials used in metal man-
ufacturing. The student is expected to: 

(A) use hand and power tools and equipment commonly 
employed in metal manufacturing; and 

(B) dispose of environmentally hazardous materials 
used in metal manufacturing. 

(5) The student applies the technical concepts and skills of 
the machining industry to simulated and actual work situations. The 
student is expected to: 

(A) use various work mounting procedures on all ap-
propriate machines; 

(B) operate machine tools such as drill press, lathe, saw, 
grinders, and milling machines; 

(C) execute lathe procedures such as cutting threads, 
turning tapers, drilling, reaming, polishing, knurling, and boring; and 

(D) execute milling procedures such as milling flat sur-
faces, bevels, chamfers, grooves, and key-way seats needed to machine 
precision pieces. 

(6) The student applies the technical concepts and skills of 
the welding industry to simulated and actual work situations. The stu-
dent is expected to: 

(A) perform cutting processes such as straight cuts, 
bevel cuts, and hole piercing with oxy-fuel and plasma; 

(B) use the common types of electrodes with the shield 
metal arc welding process; 

(C) practice using gas metal arc welding to weld in mul-
tiple positions to produce groove and fillet welds; and 

(D) inspect groove and fillet welds to AWS, CWB, 
ANSI, and API codes. 

(7) The student applies the technical concepts and skills of 
the sheet metal industry to simulate actual work situations. The student 
is expected to: 

(A) use mathematics in precision measuring operations; 
and 

(B) interpret, engineering drawings, charts, and dia-
grams as related to the sheet metal industry. 

(8) The student differentiates the concepts that form the 
technical knowledge and skills of sheet metal manufacturing. The stu-
dent is expected to: 

(A) analyze the types, sizes, and properties of sheet 
metal materials; 

(B) analyze the fundamentals of oxy-fuel processes as 
related to sheet metal; and 

(C) analyze the fundamentals of shielded metal arc 
welding and gas metal arc welding as related to sheet metal under 
various AWS codes. 

(9) The student understands the function and application of 
the tools, equipment, technologies, and materials used in sheet metal 
manufacturing. The student is expected to: 

(A) practice safe use of equipment; and 

(B) dispose of hazardous materials used in sheet metal 
manufacturing. 

(10) The student applies the knowledge and skills of sheet 
metal manufacturing in simulated and actual work situations. The stu-
dent is expected to: 

(A) draw simple metal layouts; and 

(B) construct common sheet metal seams. 

§127.816. Metal Fabrication and Machining II (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Metal 
Fabrication and Machining I. Recommended prerequisites: Geometry 
and Algebra II. Students shall be awarded two credits for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
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activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Metal Fabrication and Machining II builds on the 
knowledge, skills, and certifications students acquire in Metal Fab-
rication and Machining I. Students will develop advanced concepts 
and skills as related to personal and career development. This course 
integrates academic and technical knowledge and skills. Students will 
have opportunities to reinforce, apply, and transfer knowledge and 
skills to a variety of settings and problems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) determine advanced knowledge and skills required 
to gain industry-recognized certifications; 

(B) identify employers' work expectations; 

(C) demonstrate the standards required in the work-
place such as interviewing skills, flexibility, willingness to learn 
new skills and acquire knowledge, self-discipline, positive attitude, 
promptness, attendance, and integrity in a work situation; 

(D) evaluate personal career goals; 

(E) communicate effectively with others in the work-
place to clarify objectives; and 

(F) demonstrate skills related to health and safety in the 
workplace as specified by the Occupational Safety and Health Admin-
istration and other appropriate agencies. 

(2) The student describes the importance of teamwork, 
leadership, integrity, honesty, work habits, and organizational skills. 
The student is expected to: 

(A) use teamwork to solve problems; 

(B) distinguish among team roles such as team leaders 
and team members; 

(C) discuss Equal Employment Opportunity law in the 
workplace; and 

(D) use time-management techniques to develop work 
schedules. 

(3) The student applies advanced academic skills to the re-
quirements of metal fabrication and machining. The student is ex-
pected to: 

(A) demonstrate effective communication skills with 
individuals from varied cultures such as fellow workers, management, 
and customers; 

(B) successfully complete work orders; 

(C) estimate labor costs using various algebraic formu-
las; 

(D) interpret advanced engineering drawings, charts, 
diagrams, and welding symbols; and 

(E) demonstrate calculation of precision measuring op-
erations using algebra, geometry, and trigonometry. 

(4) The student knows the advanced concepts that form the 
technical knowledge and skills of metal fabrication and machining. 
The student is expected to: 

(A) analyze the resources found in various manufactur-
ing reference materials; 

(B) demonstrate knowledge of the various welding pro-
cesses; 

(C) examine the sheet metal industry; and 

(D) examine the advanced use of abrasives. 

(5) The student knows the function and application of the 
tools, equipment, technologies, and materials used in metal fabrication 
and machining. The student is expected to: 

(A) operate various welding machines, cutting equip-
ment, and grinding equipment commonly employed in metal fabrica-
tion; 

(B) demonstrate knowledge of computer numerical 
control (CNC) machines; 

(C) demonstrate knowledge of the concepts of auto-
mated welding machines; 

(D) demonstrate knowledge of emerging technologies 
that may affect metal manufacturing; and 

(E) dispose of environmentally hazardous materials as-
sociated with and used in metal fabrication manufacturing. 

(6) The student applies the advanced concepts and techni-
cal knowledge and skills of the machining industry to simulated and 
actual work situations. The student is expected to: 

(A) use various work mounting procedures on appro-
priate machines; 

(B) examine the cutting operations such as drill press, 
lathe, saw, grinders, and milling machines; 

(C) execute lathe procedures such as cut threads, turn 
tapers, drills, reams, polishes, knurls, and bores; 

(D) mill flat surfaces, bevels, chamfers, grooves, and 
key-seats; and 

(E) machine precision pieces. 

(7) The student applies the advanced concepts and techni-
cal knowledge and skills of the welding industry to simulated and actual 
work situations. The student is expected to: 

(A) demonstrate cutting processes such as oxy-fuel and 
plasma; 

(B) demonstrate the use of the common types of elec-
trodes using the shielded metal arc welding process; 

(C) use shielded metal arc welding, gas metal arc weld-
ing, and gas tungsten arc welding to weld fillet and groove welds using 
various positions; and 

(D) inspect welds to the American Welding Society 
(AWS), Canadian Welding Bureau (CWB), American National Stan-
dards Institute (ANSI), and American Petroleum Institute (API) codes. 
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(8) The student applies the advanced concepts and techni-
cal knowledge and skills of the sheet metal industry to simulated and 
actual work situations. The student is expected to: 

(A) estimate labor costs; 

(B) use advanced mathematics in precision measuring 
operations; and 

(C) interpret industrial standard blueprints, drawings, 
charts, and diagrams. 

(9) The student knows the advanced concepts and technical 
knowledge and skills of sheet metal manufacturing. The student is 
expected to: 

(A) analyze properties of sheet metal materials and fas-
teners; 

(B) analyze oxy-fuel processes as related to sheet metal; 
and 

(C) demonstrate knowledge of shielded metal arc weld-
ing, gas metal arc welding, and gas tungsten arc welding as related to 
sheet metal under AWS code. 

(10) The student knows the function and application of the 
tools, equipment, technologies, and materials used in sheet metal. The 
student is expected to: 

(A) use equipment commonly employed in sheet metal 
safely; 

(B) dispose of environmentally hazardous materials 
used in sheet metal manufacturing properly; and 

(C) demonstrate knowledge of emerging technologies 
that may affect sheet metal. 

(11) The student applies the advanced concepts and tech-
nical skills in simulated and actual work situations. The student is ex-
pected to: 

(A) draw advanced sheet metal layouts; 

(B) construct sheet metal seams; 

(C) construct transitions and offsets; 

(D) use the gas tungsten arc welding process in sheet 
metal construction; 

(E) apply the principles of sheet metal construction to 
the fabrication of various sheet metal products; and 

(F) apply skills in sheet metal to career preparation 
learning experiences. 

§127.817. Precision Metal Manufacturing I (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Manufacturing and completion of or concurrent 
enrollment in Algebra I or Geometry. Students shall be awarded two 
credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 

technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Precision Metal Manufacturing I will provide the 
knowledge, skills, and technologies required for employment in pre-
cision machining. While the course is designed to provide necessary 
skills in machining, it also provides a real-world foundation for any 
engineering discipline. This course may address a variety of materials 
such as plastics, ceramics, and wood in addition to metal. Students will 
develop knowledge of the concepts and skills related to precision metal 
manufacturing to apply them to personal and career development. 
This course supports integration of academic and technical knowledge 
and skills. Students will have opportunities to reinforce, apply, and 
transfer knowledge and skills to a variety of settings and problems. 
Knowledge about career opportunities, requirements, and expectations 
and the development of workplace skills prepare students for success. 
This course is designed to provide entry-level employment for the 
student or articulated credit integration into a community college and 
dual credit with a community college with completion of the advanced 
course. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas to others in a clear, concise, and ef-
fective manner through written and verbal communication; 

(B) convey written information that is easily under-
standable to others; 

(C) demonstrate acceptable work ethics in reporting for 
duty and performing assigned tasks as directed; 

(D) conduct oneself in a manner acceptable for the pro-
fession and work site such as suitable dress and polite speech; 

(E) choose the ethical course of action and comply with 
all applicable rules, laws, and regulations; 

(F) review the fine, detailed aspects of both quantitative 
and qualitative work processes and end products; 

(G) evaluate systems and operations; identify causes, 
problems, patterns, or issues; and explore workable solutions or reme-
dies to improve situations; 

(H) follow written and oral instructions and adhere to 
established business practices, policies, and procedures, including 
health and safety rules; and 

(I) prioritize tasks, follow schedules, and work toward 
goal-relevant activities in an effective, efficient manner. 

50 TexReg 1526 February 28, 2025 Texas Register 



(2) The student explores the employability characteristics 
of a successful worker in the global economy. The student is expected 
to: 

(A) determine academic knowledge and skills required 
for postsecondary education; 

(B) identify employers' expectations to foster positive 
customer satisfaction; 

(C) demonstrate the professional standards required in 
the workplace such as interviewing skills, flexibility, willingness to 
learn new skills and acquire knowledge, self-discipline, self-worth, 
positive attitude, and integrity in a work situation; 

(D) evaluate personal career goals; 

(E) communicate effectively with others in the work-
place to clarify objectives; and 

(F) demonstrate skills related to health and safety in the 
workplace as specified by appropriate governmental regulations. 

(3) The student applies advanced academic skills to the re-
quirements of precision metal manufacturing. The student is expected 
to: 

(A) demonstrate technical writing skills related to writ-
ing requirements found in manufacturing; 

(B) demonstrate mathematical skills such as algebra, 
geometry, trigonometry, statics, and conversion as applied to machin-
ing; 

(C) interpret engineering drawings, including drawings 
using geometric dimensioning and tolerancing; 

(D) describe orthographic and isometric views of three-
dimensional figures; 

(E) evaluate mathematics as it applies to precision ma-
chining operations; and 

(F) discuss basic concepts of physics as applied to ma-
chining. 

(4) The student recognizes the concepts and skills that form 
the technical knowledge required in precision machining. The student 
is expected to: 

(A) examine the resources found in recognized manu-
facturing reference materials such as The Machinery's Handbook; and 

(B) demonstrate knowledge of the uses of reference 
charts such as tap drill charts, drill size charts, and feed-speed charts. 

(5) The student evaluates the function and application of 
the tools, equipment, technologies, and materials used in precision ma-
chining. The student is expected to: 

(A) practice safety while running equipment commonly 
employed in machine shops; 

(B) identify and properly dispose of environmentally 
hazardous materials used in machine shops; 

(C) demonstrate knowledge of computer numerical 
control (CNC) operations; 

(D) demonstrate knowledge of emerging technologies 
that may affect the machine shop; 

(E) demonstrate knowledge of heating metals such as 
hardening, tempering, annealing, normalizing, and case hardening 
steel; 

(F) apply technical knowledge and skills in a machine 
shop to career preparation experiences; 

(G) identify basic metallic and non-metallic materials; 
and 

(H) compare various abrasives for type, structure, bond, 
and use. 

(6) The student employs skills necessary to perform bench 
work and layout. The student is expected to: 

(A) use equipment commonly employed in bench work 
and layout in a safe manner; 

(B) develop the ability to use a file to cut flats, angles, 
and radiuses; 

(C) employ standard layout tools to transfer a part de-
sign to the actual part; 

(D) perform center punching and hand drilling of holes 
using an electric or air hand drill; 

(E) perform hand tapping of holes; 

(F) perform hand reaming of holes using an electric or 
air hand drill; 

(G) develop a detailed layout part such as the National 
Institute for Metalworking Skills (NIMS) Level 1 layout part; 

(H) develop a detailed bench work part such as the 
NIMS Level 1 bench work part; and 

(I) employ basic housekeeping skills as applied to a ma-
chine shop. 

(7) The student employs skills necessary to perform preci-
sion measurement. The student is expected to: 

(A) use equipment commonly used during precision 
measurement in a safe manner; 

(B) write an inspection plan; 

(C) identify and select the required measuring instru-
ment(s) to conduct the required inspection procedure(s); and 

(D) describe statistical process control. 

(8) The student employs skills necessary to perform man-
ual lathe work. The student is expected to: 

(A) use equipment such as accessories commonly im-
plemented on and around a lathe in a safe manner; 

(B) analyze the advantages and disadvantages between 
a four-jaw independent chuck, a three-jaw universal chuck, and a collet 
workholding system; 

(C) indicate a part in a four-jaw independent chuck 
within.003" total indicated runout (TIR) using a standard indicator; 

(D) identify and describe the function of the compo-
nents of a lathe; 

(E) identify and use most accessories and tooling for 
turning operations; 

(F) demonstrate the standard turning operations of bor-
ing, chamfering, cutting tapers, drilling, facing, grooving, knurling, 
polishing, threading, and turning on a manual lathe; 

(G) write a detailed process plan for turning, including 
appropriate processes such as feeds, speeds, tool selection, and se-
quencing; 
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(H) develop a detailed turning part such as the NIMS 
Level 1 turning, chucking or turning between centers part; and 

(I) employ basic preventative maintenance on the lathe. 

(9) The student employs skills necessary to perform man-
ual milling work. The student is expected to: 

(A) use equipment commonly used with a milling ma-
chine in a safe manner; 

(B) analyze the advantages and disadvantages of vari-
ous work holding methods such as using a vise, clamping to a table, 
and clamping to an angle plate; 

(C) contrast the various ancillary tools used on milling 
machines such as a rotary table, indexing head, and super spacer; 

(D) identify or describe the function of the components 
of a milling machine; 

(E) tram in the head of a vertical milling machine; 

(F) locate and set a work piece in a milling vise employ-
ing a dial indicator; 

(G) develop a square block in the milling machine to 
close tolerances; 

(H) demonstrate various hole-making activities such as 
spot drilling, drilling, reaming, tapping, countersinking, and boring on 
the milling machine; 

(I) demonstrate various milling activities such as climb 
milling, conventional milling, slotting, grooving, cutting angles, and 
chamfering; 

(J) write a detailed process plan, including appropriate 
feeds, speeds, tool selection, work holding methods, and sequencing 
for milling; 

(K) develop a detailed milling part such as the NIMS 
Level 1 milling part; and 

(L) employ basic preventative maintenance on the 
milling machine. 

(10) The student employs skills necessary to perform work 
on various support equipment commonly found in a machine shop. The 
student is expected to: 

(A) use various support equipment commonly found in 
a machine shop in a safe manner; 

(B) understand basic pedestal grinder functions such as 
wheel selection criteria and requirements; 

(C) understand basic sawing functions such as band 
type, speed, and feeds for various types of material; 

(D) understand basic drill press operations, including 
work holding, appropriate speeds, and feeds; and 

(E) use proper safety procedures for surface grinding 
operations. 

§127.818. Precision Metal Manufacturing II (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Pre-
cision Metal Manufacturing I. Recommended corequisite: Precision 

Metal Manufacturing II Lab. Students shall be awarded two credits for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Precision Metal Manufacturing II will provide students 
the knowledge, skills, and technologies required for employment in 
precision machining. While this course is designed to provide nec-
essary skills in machining, it also provides a real-world foundation for 
any engineering discipline. This course addresses a variety of materials 
such as plastics, ceramics, and wood in addition to metal. Students will 
develop knowledge of the concepts and skills related to these systems to 
apply them to personal and career development. This course supports 
integration of academic and technical knowledge and skills. Students 
will have opportunities to reinforce, apply, and transfer knowledge and 
skills to a variety of settings and problems. Knowledge about career 
opportunities, requirements, and expectations and the development of 
workplace skills prepare students for success. This course is designed 
to provide entry-level employment for the student or articulated credit 
integration into a community college and dual credit with a community 
college with completion of the advanced course. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas to others in a clear, concise, and ef-
fective manner through written and verbal communication; 

(B) convey written information that is easily under-
standable to others; 

(C) demonstrate acceptable work ethics in reporting for 
duty and performing assigned tasks as directed; 

(D) conduct oneself in a manner acceptable for the pro-
fession and work site such as suitable dress and polite speech; 

(E) comply with all applicable rules, laws, and regula-
tions; 

(F) review with a critical eye the fine, detailed aspects 
of both quantitative and qualitative work processes and end products; 

(G) evaluate systems and operations; identify causes, 
problems, patterns, or issues; and explore workable solutions or reme-
dies to improve situations; 
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(H) follow written and oral instructions and adhere to 
established business practices, policies, and procedures, including 
health and safety rules; and 

(I) prioritize tasks, follow schedules, and tend to goal-
relevant activities in a way that uses time in an effective, efficient man-
ner. 

(2) The student explores the employability characteristics 
of a successful worker in the global economy. The student is expected 
to: 

(A) determine academic knowledge and skills required 
for postsecondary education; 

(B) identify employers' expectations to foster positive 
customer satisfaction; 

(C) demonstrate the standards required in the work-
place such as interviewing skills, flexibility, willingness to learn new 
skills and acquire knowledge, self-discipline, self-worth, positive 
attitude, and integrity in a work situation; 

(D) evaluate progress toward personal career goals; 

(E) communicate effectively with others in the work-
place to clarify objectives; and 

(F) demonstrate skills related to health and safety in the 
workplace as specified by appropriate governmental regulations. 

(3) The student applies the technical knowledge and skills 
of advanced precision metal manufacturing. The student is expected 
to: 

(A) apply the technical aspects found in The Machin-
ery's Handbook resource; and 

(B) select appropriate resources from the Internet as ap-
plied to manufacturing. 

(4) The student builds on the manual machining skills 
gained in Precision Metal Manufacturing I. The student is expected to: 

(A) develop a detailed turning part such as the National 
Institute for Metalworking Skills (NIMS) Level 1 turning, chucking, or 
turning between centers part with zero defects (100% to the print) in a 
safe manner; and 

(B) develop a detailed milling part such as the NIMS 
Level 1 milling part with zero defects (100% to the print) in a safe 
manner. 

(5) The student learns about standard computer numerical 
control (CNC) machinery. The student is expected to: 

(A) research the history of numerical control machines; 

(B) distinguish among different types of CNC machines 
used in the industry; 

(C) demonstrate safety rules for CNC operation; 

(D) demonstrate the methods by which programs can be 
entered into a controller; and 

(E) use appropriate machining terminology to enhance 
CNC vocabulary. 

(6) The student appraises various CNC systems to differ-
entiate the development and implementation of those systems. The 
student is expected to: 

(A) examine the types of drive motors used on CNC 
machinery; 

(B) explain the Cartesian coordinate system; 

(C) differentiate between absolute and incremental po-
sitioning; and 

(D) illustrate the difference between datum and delta di-
mensioning. 

(7) The student learns the process planning and tool selec-
tion within a CNC lab environment. The student is expected to: 

(A) develop a detailed process plan, including proper 
tool selection, feeds, and speeds, for the material being cut and finish 
specifications on the engineering drawing, logical sequence of opera-
tions, and appropriate inspection points; 

(B) develop a logical sequence of operations and appro-
priate inspection points; 

(C) demonstrate use of carbide inserts; and 

(D) apply various carbide inserts by determining the 
correct type, grade, style, feed, and speed for the most common 
materials machined in a basic machine shop. 

(8) The student evaluates tool changing and tool offset reg-
isters in the CNC lab environment. The student is expected to: 

(A) perform various types of tool changes; 

(B) demonstrate quick change tooling used on CNC 
milling machines; 

(C) demonstrate appropriate tool storage; 

(D) demonstrate the proper use of tool offset registers; 

(E) determine tool offset length; and 

(F) incorporate tool offsets for a set up. 

(9) The student operates a CNC lathe. The student is ex-
pected to: 

(A) use equipment commonly associated with a CNC 
lathe in a safe manner; 

(B) recognize, name, and describe the function of the 
primary components of a CNC lathe; 

(C) perform preventative maintenance checks on a 
CNC lathe such as checking all fluid levels, system pressure, tooling 
wear, and component lubrication and cleaning; 

(D) test the coolant for proper density and adjust ac-
cordingly in order to reach the correct mixture; 

(E) perform a power up on a standard CNC lathe; 

(F) demonstrate the use of the jog controls on the oper-
ator panel to jog the lathe's axes; 

(G) demonstrate the ability to locate, assemble, and 
measure tooling according to work instructions and job documenta-
tion; 

(H) install tools and tool holders in the automatic tool 
changer locations according to work instructions and job documenta-
tion; 

(I) locate and set workpiece to zero on a CNC lathe; 

(J) set any required work offsets for the part to be ma-
chined after a basic tool setting process has been completed; 

(K) set the proper geometry/tool offsets for each tool in 
a standard tool setting process; 
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(L) operate a CNC lathe in automatic mode; and 

(M) illustrate the proper power down process on a CNC 
lathe. 

(10) The student operates a CNC mill. The student is ex-
pected to: 

(A) use equipment commonly found on and around a 
CNC mill in a safe manner; 

(B) recognize, name, and describe the function of the 
primary components of a CNC mill; 

(C) perform preventative maintenance checks on a 
CNC mill such as checking all fluid levels, system pressure, tooling 
wear, and component lubrication and cleaning; 

(D) test the coolant for proper density and adjust ac-
cordingly in order to reach the correct mixture; 

(E) perform a power up on a standard CNC mill; 

(F) demonstrate the use of the jog controls on the oper-
ator panel to jog the mill's axes; 

(G) demonstrate the ability to locate, assemble, and 
measure tooling using a presetter or other means according to work 
instructions and job documentation; 

(H) install tools and tool holders in the automatic tool 
changer locations according to work instructions and job documenta-
tion; 

(I) locate and set workpiece to zero on a CNC mill; 

(J) set any required work offsets for the part to be ma-
chined after a basic tool setting process has been completed; 

(K) set the proper geometry/tool offsets for each tool in 
a standard tool-setting process; 

(L) operate a CNC mill in automatic mode; and 

(M) illustrate the proper power down process on a CNC 
mill. 

(11) The student learns to manually program a CNC 
lathe without the help of computer-aided design or manufacturing 
(CAD/CAM) software. The student is expected to: 

(A) calculate trigonometry to determine coordinates 
from technical drawings to cut arcs and angles; 

(B) use trigonometry for determining cutter offsets; 

(C) use appropriate mathematical skills to solve prob-
lems while programming a CNC lathe; 

(D) write a simple program to face and turn; 

(E) write a simple program to cut radiuses, angles, 
grooves, and threads; 

(F) write a program using cutter radius compensation; 

(G) write a program using canned cycles such as G71; 
and 

(H) write a program and produce a complex part such 
as a NIMS Level 1 CNC lathe part with zero defects. 

(12) The student learns to manually program a CNC mill 
(without the help of CAD/CAM software). The student is expected to: 

(A) use trigonometry to determine coordinates from 
technical drawings to cut arcs and angles; 

(B) use trigonometry for determining cutter offsets; 

(C) use appropriate mathematical skills to solve prob-
lems while programming a CNC lathe; 

(D) write a simple program to perform hole operations; 

(E) write a simple program to cut radiuses and angles; 

(F) write a program using cutter radius compensation 
and ramping; and 

(G) write a program and produce a complex part such 
as a NIMS Level 1 CNC milling part with zero defects. 

(13) The student develops a deeper understanding of qual-
ity control. The student is expected to: 

(A) evaluate engineering drawings using geometric di-
mensioning and tolerancing; 

(B) discuss the American Society of Mechanical Engi-
neers (ASME) Y14.5M standard that defines geometric dimensioning 
and tolerancing; and 

(C) appraise various quality control/management pro-
grams. 

§127.819. Precision Metal Manufacturing II Lab (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This lab course is a Level 4 course 
and is recommended for students in Grades 11 and 12. Prerequisite: 
Precision Metal Manufacturing I. Corequisite: Precision Metal Man-
ufacturing II. This course must be taken concurrently with Precision 
Metal Manufacturing II and may not be taken as a stand-alone course. 
Districts are encouraged to offer this lab in a consecutive block with 
Precision Metal Manufacturing II to allow students sufficient time to 
master the content of both courses. Students shall be awarded one 
credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Precision Metal Manufacturing II Lab provides the 
knowledge, skills, and technologies required for employment in 
precision machining. While Precision Metal Manufacturing II Lab 
is designed to provide necessary skills in machining, it also provides 
a real-world foundation for any engineering discipline. This course 
may address a variety of materials such as plastics, ceramics, and 
wood in addition to metal. Students will develop knowledge of the 
concepts and skills related to these systems to apply them to personal 
and career development. This course supports integration of academic 
and technical knowledge and skills. Students will have opportunities 
to reinforce, apply, and transfer knowledge and skills to a variety 
of settings and problems. Knowledge about career opportunities, 
requirements, and expectations and the development of workplace 
skills prepare students for success. This course is designed to provide 
entry-level employment for the student or articulated credit integration 
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into a community college and dual credit with a community college 
with completion of the advanced course. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas to others in a clear, concise, and ef-
fective manner through written and verbal communication; 

(B) convey written information that is easily under-
standable to others; 

(C) demonstrate acceptable work ethics in reporting for 
duty and performing assigned tasks as directed; 

(D) conduct oneself in a manner acceptable for the pro-
fession and work site such as suitable dress and polite speech; 

(E) choose the ethical course of action and comply with 
all applicable rules, laws, and regulations; 

(F) review with a critical eye the fine, detailed aspects 
of both quantitative and qualitative work processes and end products; 

(G) evaluate systems and operations; identify causes, 
problems, patterns, or issues; and explore workable solutions or reme-
dies to improve situations; 

(H) follow written and oral instructions and adhere to 
established business practices, policies, and procedures, including 
health and safety rules; and 

(I) prioritize tasks, follow schedules, and work on goal-
relevant activities in a way that uses time wisely in an effective, effi-
cient manner. 

(2) The student builds on the manual machining skills 
gained in Precision Metal Manufacturing I. The student is expected to: 

(A) develop a detailed turning part such as the National 
Institute for Metalworking Skills (NIMS) Level 1 turning, chucking, or 
turning between centers part with zero defects (100% to the print) in a 
safe manner; and 

(B) develop a detailed milling part such as the NIMS 
Level 1 milling part with zero defects (100% to the print) in a safe 
manner. 

(3) The student evaluates tool changing and tool offset reg-
isters in a computer numerical control (CNC) lab environment. The 
student is expected to: 

(A) perform various types of tool changes; 

(B) demonstrate quick change tooling used on CNC 
milling machines; 

(C) demonstrate appropriate tool storage; 

(D) demonstrate the proper use of tool offset registers; 

(E) determine tool offset length; and 

(F) enter tool offsets for a set up. 

(4) The student operates a CNC lathe. The student is ex-
pected to: 

(A) use equipment commonly found on and around a 
CNC lathe in a safe manner; 

(B) recognize, name, and describe the function of the 
primary components of a CNC lathe; 

(C) perform preventative maintenance checks on a 
CNC lathe such as checking all fluid levels, system pressure, tooling 
wear, and component lubrication and cleaning; 

(D) test the coolant for proper density and adjust ac-
cordingly in order to reach the correct mixture; 

(E) perform a power up on a standard CNC lathe; 

(F) demonstrate the use of the jog controls on the oper-
ator panel to jog the lathe's axes; 

(G) demonstrate the ability to locate, assemble, and 
measure tooling according to work instructions and job documenta-
tion; 

(H) install tools and tool holders in the automatic tool 
changer locations according to work instructions and job documenta-
tion; 

(I) locate and set workpiece to zero on a CNC lathe; 

(J) set any required work offsets for the part to be ma-
chined after a basic tool setting process has been completed; 

(K) set the proper geometry/tool offsets for each tool in 
a standard tool setting process; 

(L) operate a CNC lathe in automatic mode; and 

(M) illustrate the proper power down process on a CNC 
lathe. 

(5) The student operates a CNC mill. The student is ex-
pected to: 

(A) use equipment commonly found on and around a 
CNC mill in a safe manner; 

(B) recognize, name, and describe the function of the 
primary components of a CNC mill; 

(C) perform preventative maintenance checks on a 
CNC mill such as checking all fluid levels, system pressure, tooling 
wear, and component lubrication and cleaning; 

(D) test the coolant for proper density and adjust ac-
cordingly in order to reach the correct mixture; 

(E) perform a power up on a standard CNC mill; 

(F) demonstrate the use of the jog controls on the oper-
ator panel to jog the mill's axes; 

(G) demonstrate the ability to locate, assemble, and 
measure tooling using a presetter or other means according to work 
instructions and job documentation; 

(H) install tools and tool holders in the automatic tool 
changer locations according to work instructions and job documenta-
tion; 

(I) locate and set workpiece to zero on a CNC mill; 

(J) set any required work offsets for the part to be ma-
chined after a basic tool setting process has been completed; 
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(K) set the proper geometry/tool offsets for each tool in 
a standard tool setting process; 

(L) operate a CNC mill in automatic mode; and 

(M) illustrate the proper power down process on a CNC 
mill. 

(6) The student learns to manually program a CNC 
lathe without the help of computer-aided design or manufacturing 
(CAD/CAM) software. The student is expected to: 

(A) use trigonometry to determine coordinates from 
technical drawings to cut arcs and angles; 

(B) use trigonometry for determining cutter offsets; 

(C) use appropriate mathematical skills to solve prob-
lems while programming a CNC lathe; 

(D) write a simple program to face and turn; 

(E) write a simple program to cut radiuses, angles, 
grooves, and threads; 

(F) write a program using cutter radius compensation; 

(G) write a program using canned cycles such as G71; 
and 

(H) write a program and produce a complex part such 
as a NIMS Level 1 CNC lathe part with zero defects. 

(7) The student learns to manually program a CNC mill 
(without the help of CAD/CAM software). The student is expected 
to: 

(A) use trigonometry to determine coordinates from 
technical drawings to cut arcs and angles; 

(B) use trigonometry to determine cutter offsets; 

(C) use appropriate mathematical skills to solve prob-
lems while programming a CNC lathe; 

(D) write a simple program to perform hole operations; 

(E) write a simple program to cut radiuses and angles; 

(F) write a program using cutter radius compensation 
and ramping; and 

(G) write a program and produce a complex part such 
as a NIMS Level 1 CNC milling part with zero defects. 

§127.820. Introduction to Welding (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Recommended prerequi-
site or corequisite: Algebra I. Students shall be awarded one credit for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 

activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Introduction to Welding will provide an introduction to 
welding technology with an emphasis on basic welding laboratory prin-
ciples and operating procedures. Students will be introduced to the 
three basic welding processes. Topics include: industrial safety and 
health practices, hand tool and power machine use, measurement, lab-
oratory operating procedures, welding power sources, welding career 
potentials, and introduction to welding codes and standards. Introduc-
tion to Welding will provide students with the knowledge, skills, and 
technologies required for employment in welding industries. Students 
will develop knowledge and skills related to welding and apply them 
to personal career development. This course supports integration of 
academic and technical knowledge and skills. Students will reinforce, 
apply, and transfer knowledge and skills to a variety of settings and 
problems. Knowledge about career opportunities, requirements, and 
expectations and the development of workplace skills will prepare stu-
dents for future success. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas to others in a clear, concise, and ef-
fective manner through written and verbal communication; 

(B) demonstrate acceptable work ethics in reporting for 
duty and performing assigned tasks as directed; 

(C) conduct oneself in a manner acceptable for the pro-
fession and work site such as suitable dress and polite speech; 

(D) choose ethical courses of action such as following 
applicable rules, laws, and regulations; 

(E) review detailed aspects of both quantitative and 
qualitative work processes and end products; 

(F) evaluate systems relative to causes, problems, and 
patterns to improve operational situations; 

(G) adhere to business practices such as policies, pro-
cedures, and health and safety rules; and 

(H) use time wisely by prioritizing tasks and following 
schedules in an efficient manner. 

(2) The student explores the characteristics of a successful 
worker in the global economy. The student is expected to: 

(A) determine academic knowledge and skills required 
for postsecondary education; 

(B) identify employers' expectations to foster positive 
customer satisfaction; 

(C) demonstrate the professional standards required in 
the workplace such as interviewing skills, flexibility, willingness to 
learn new skills and acquire knowledge, self-discipline, self-worth, 
positive attitude, and integrity in a work situation; 
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(D) evaluate progress toward personal career goals; 

(E) communicate effectively with others in the work-
place to clarify objectives; and 

(F) apply knowledge and skills to health and safety in 
the workplace as specified by appropriate governmental regulations. 

(3) The student evaluates the function and application of 
the tools, equipment, technologies, and materials used in welding. The 
student is expected to: 

(A) employ welding equipment according to safety 
standards; 

(B) identify and properly dispose of environmentally 
hazardous materials used in welding; 

(C) explain the importance of recycling materials used 
in welding; 

(D) choose appropriate personal protective equipment; 
and 

(E) evaluate skills related to health and safety in the 
workplace as specified by appropriate governmental regulations. 

(4) The student compares and contrasts welding joint de-
sign, material symbols, and welds. The student is expected to: 

(A) demonstrate knowledge of welding sketches; and 

(B) identify types of welds such as fillet, groove, spot, 
plug, and flanged. 

(5) The student applies academic skills in relationship to 
welding. The student is expected to: 

(A) demonstrate mathematical skills related to welding; 

(B) demonstrate technical writing skills related to weld-
ing; 

(C) apply accurate readings of measuring devices; 

(D) accurately use appropriate tools to make measure-
ments; 

(E) solve problems using whole numbers, fractions, 
mixed numbers, and decimals; 

(F) perform conversions between fractions and deci-
mals; and 

(G) perform conversions between standard units and 
metric units. 

(6) The student applies the concepts and skills of welding 
projects. The student is expected to: 

(A) explore careers in welding; 

(B) understand welding codes such as American Petro-
leum Institute (API) 1104 and American Welding Society (AWS) D1.1; 

(C) work independently to fabricate a variety of welded 
projects with minimal assistance; and 

(D) work collaboratively with other students. 

(7) The student performs oxy-fuel cutting processes on car-
bon steels. The student is expected to: 

(A) use safe operating practices; 

(B) perform safe handling of compressed gases; 

(C) identify components of oxy-fuel gas cutting; 

(D) demonstrate proper set-up procedures for the oxy-
fuel process; 

(E) identify the factors affecting the oxy-fuel cutting of 
base metals; and 

(F) demonstrate proper cutting techniques such as 
piercing, straight line, and bevel; 

(8) The student performs shielded metal arc welding prin-
ciples and practices on metals. The student is expected to: 

(A) use safe operating practices; 

(B) demonstrate knowledge of welding currents; 

(C) apply shielded metal arc welding principles; 

(D) demonstrate proper set-up procedure for shielded 
metal arc welding; 

(E) determine appropriate electrodes for base metal in 
shielded metal arc welding; 

(F) perform fillet and groove welds in all positions; and 

(G) prepare joints for welding. 

(9) The student performs gas metal arc welding principles 
and practices. The student is expected to: 

(A) use safe operating practices; 

(B) apply gas metal arc welding principles; 

(C) demonstrate proper set-up procedure for gas metal 
arc welding; 

(D) use appropriate equipment setup for base metal in 
gas metal arc welding; and 

(E) perform fillet and groove welds using gas metal arc 
welding with various metal transfer processes. 

§127.821. Welding I (Two Credits), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisites: Algebra I, Principles of Manufacturing, Introduction to Preci-
sion Metal Manufacturing, or Introduction to Welding. Students shall 
be awarded two credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Welding I provides the knowledge, skills, and technolo-
gies required for employment in metal technology systems. Students 
will develop knowledge and skills related to this system and apply them 
to personal career development. This course supports integration of 
academic and technical knowledge and skills. Students will reinforce, 
apply, and transfer knowledge and skills to a variety of settings and 
problems. Knowledge about career opportunities, requirements, and 
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expectations and the development of workplace skills prepare students 
for future success. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas to others in a clear, concise, and ef-
fective manner through written and verbal communication; 

(B) convey written information that is easily under-
standable to others; 

(C) demonstrate acceptable work ethics in reporting for 
duty and performing assigned tasks as directed; 

(D) conduct oneself in a manner acceptable for the pro-
fession and work site such as suitable dress and polite speech; 

(E) choose the ethical course of action and comply with 
all applicable rules, laws, and regulations; 

(F) review the fine, detailed aspects of both quantitative 
and qualitative work process and end products; 

(G) evaluate systems and operations; identify causes, 
problems, patterns, or issues; and explore workable solutions or reme-
dies to improve situations; 

(H) follow written and oral instructions and adhere to 
established business practices, policies, and procedures, including 
health and safety rules; and 

(I) prioritize tasks, follow schedules, and work on goal-
relevant activities in a way that uses time wisely in an effective, effi-
cient manner. 

(2) The student explores the employability characteristics 
of a successful worker in the global economy. The student is expected 
to: 

(A) explore academic knowledge and skills required for 
postsecondary education; 

(B) identify employers' expectations to foster positive 
customer satisfaction; 

(C) demonstrate the professional standards required in 
the workplace such as interviewing skills, flexibility, willingness to 
learn new skills and acquire knowledge, self-discipline, self-worth, 
positive attitude, and integrity in a work situation; 

(D) evaluate personal career goals; 

(E) communicate effectively with others in the work-
place to clarify objectives; and 

(F) demonstrate skills related to health and safety in the 
workplace as specified by appropriate governmental regulations. 

(3) The student applies academic skills to the requirements 
of welding. The student is expected to: 

(A) demonstrate effective communication skills with 
individuals from varied cultures such as fellow workers, management, 
and customers; 

(B) demonstrate mathematical skills to estimate costs; 

(C) demonstrate technical writing skills related to work 
orders; 

(D) apply accurate readings of measuring devices; 

(E) use appropriate tools to make accurate measure-
ments; 

(F) compute measurements such as area, surface area, 
volume, and perimeter; 

(G) solve problems using whole numbers, fractions, 
mixed numbers, and decimals; 

(H) use various methods, including a calculator, to per-
form computations; 

(I) perform conversions between fractions and deci-
mals; 

(J) perform conversions between standards units and 
metric units; 

(K) calculate and apply the functions of angles such as 
using the Pythagorean Theorem; and 

(L) diagram the parts of a circle. 

(4) The student evaluates the function and application of 
the tools, equipment, technologies, and materials used in welding. The 
student is expected to: 

(A) operate welding equipment according to safety 
standards; 

(B) identify and properly dispose of environmentally 
hazardous materials used in welding; 

(C) explain the importance of recycling materials used 
in welding; 

(D) choose appropriate personal protective equipment; 
and 

(E) evaluate skills related to health and safety in the 
workplace as specified by appropriate governmental regulations. 

(5) The student understands welding joint design, symbols, 
and welds. The student is expected to: 

(A) demonstrate knowledge of engineering drawings, 
charts, and diagrams; 

(B) interpret orthographic and isometric views of three-
dimensional figures; 

(C) interpret engineering, drawings, charts, and dia-
grams; 

(D) analyze components of the welding symbol; 

(E) identify types of welding joints; 

(F) identify positions of welding; and 

(G) identify types of welds such as fillet, groove, spot, 
plug, and flanged. 

(6) The student analyzes the concepts and intricacies of in-
spections and related codes. The student is expected to: 

(A) explain weld inspection processes; and 
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(B) interpret welding codes. 

(7) The student analyzes oxy-fuel cutting processes on car-
bon steels. The student is expected to: 

(A) practice safe operating practices; 

(B) perform safe handling of compressed gases; 

(C) identify components of oxy-fuel gas cutting system; 

(D) demonstrate proper set-up procedures for oxy-fuel 
cutting process; 

(E) identify factors affecting oxy-fuel cutting of base 
metals; 

(F) demonstrate proper cutting techniques such as 
piercing, straight line, and bevel; 

(G) identify acceptable cuts; and 

(H) evaluate alternative fuel gasses such as propane, 
propylene, and Chemtane 2®. 

(8) The student analyzes plasma arc cutting on metals. The 
student is expected to: 

(A) use safe operating practices; 

(B) demonstrate knowledge of the theories of plasma 
arc cutting; 

(C) apply safe handling of compressed air supply; 

(D) identify components of plasma arc cutting; 

(E) demonstrate correct set-up procedure for plasma arc 
cutting; 

(F) define cutting terms; and 

(G) perform straight line, piercing, bevels, and shape 
cuts. 

(9) The student analyzes shielded metal arc welding prin-
ciples and practices on metals. The student is expected to: 

(A) use safe operating practices; 

(B) analyze welding current relationships such as alter-
nating current and direct current, heat transfer, and polarity; 

(C) apply shielded metal arc welding principles; 

(D) demonstrate proper set-up procedure for shielded 
metal arc welding; 

(E) explain the American Welding Society (AWS) iden-
tification system for shielded metal arc welding electrodes; 

(F) determine appropriate electrodes for base metal in 
shielded metal arc welding; and 

(G) perform multi-pass groove welds in all positions ac-
cording to industry-accepted welding standards. 

(10) The student analyzes gas metal arc welding principles 
and practices. The student is expected to: 

(A) use safe operating practices; 

(B) explain the effects that weld angle, work angle, and 
electrode extension have on welds; 

(C) apply gas metal arc welding principles; 

(D) demonstrate proper set-up procedure for gas metal 
arc welding; 

(E) explain the AWS identification system for gas metal 
arc welding filler metal; 

(F) determine appropriate filler metal for base metal in 
gas metal arc welding; and 

(G) perform fillet and groove welds in all positions. 

(11) The student analyzes flux cored arc welding principles 
and practices on metals. The student is expected to: 

(A) use safe operating practices; 

(B) explain the effects that weld angle, work angle, and 
electrode extension have on welds; 

(C) apply flux cored arc welding principles; 

(D) demonstrate proper set-up procedure for flux cored 
arc welding; 

(E) explain the AWS identification system for flux 
cored arc welding electrodes; 

(F) determine appropriate filler metal for base metal in 
flux cored arc welding; and 

(G) perform fillet and groove welds in all positions. 

(12) The student analyzes gas tungsten arc welding on met-
als. The student is expected to: 

(A) use safe operating practices; 

(B) analyze electrical welding current relationships 
such as alternating current and direct current, heat transfer, and 
polarity; 

(C) identify the common types of tungsten and filler 
metals according to the AWS identification system; 

(D) demonstrate proper set-up procedure for gas tung-
sten arc welding; 

(E) perform fillet and groove welds in all positions; and 

(F) perform welds on metals such as carbon steel, stain-
less steel, and aluminum. 

§127.822. Welding II (Two Credits), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Weld-
ing I. Recommended prerequisites: Algebra I or Geometry. Recom-
mended corequisite: Welding II Lab. Students shall be awarded two 
credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Welding II builds on the knowledge and skills devel-
oped in Welding I. Students will develop advanced welding concepts 
and skills as related to personal and career development. Students 
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will integrate academic and technical knowledge and skills. Students 
will have opportunities to reinforce, apply, and transfer knowledge and 
skills to a variety of settings and problems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas to others in a clear, concise, and ef-
fective manner through written and verbal communication; 

(B) convey written information that is easily under-
standable to others; 

(C) demonstrate acceptable work ethics in reporting for 
duty and performing assigned tasks as directed; 

(D) conduct oneself in a manner acceptable for the pro-
fession and work site such as suitable dress and polite speech; 

(E) choose the ethical course of action and comply with 
all applicable rules, laws, and regulations; 

(F) review the fine, detailed aspects of both quantitative 
and qualitative work process and end products; 

(G) evaluate systems and operations; identify causes, 
problems, patterns, or issues; and explore workable solutions or reme-
dies to improve situations; 

(H) follow written and oral instructions and adhere to 
established business practices, policies, and procedures, including 
health and safety rules; 

(I) prioritize tasks, follow schedules, and work toward 
goal-relevant activities in an effective, efficient manner; 

(J) analyze how teams function; and 

(K) evaluate employers' work expectations to measure 
project success. 

(2) The student explores the employability characteristics 
of a successful worker in the global economy. The student is expected 
to: 

(A) determine academic knowledge and skills required 
for postsecondary education; 

(B) identify employers' expectations to foster positive 
customer satisfaction; 

(C) demonstrate the professional standards required in 
the workplace such as interviewing skills, flexibility, willingness to 
learn new skills and acquire knowledge, self-discipline, self-worth, 
positive attitude, and integrity in a work situation; 

(D) evaluate progress toward personal career goals; 

(E) communicate effectively with others in the work-
place to clarify objectives; and 

(F) apply knowledge and skills related to health and 
safety in the workplace as specified by appropriate governmental reg-
ulations. 

(3) The student applies academic skills to the requirements 
of welding. The student is expected to: 

(A) demonstrate mathematical skills to estimate costs; 

(B) explain the impact of accurate readings of measur-
ing devices on cost estimates; 

(C) justify the selection of a tool to make accurate mea-
surements; 

(D) compute measurements such as area, surface area, 
volume, and perimeter; 

(E) solve problems using whole numbers, fractions, 
mixed numbers, and decimals; 

(F) apply right triangle relationships using the 
Pythagorean Theorem; and 

(G) select a mathematical formula for estimation. 

(4) The student knows the functions and applications of the 
tools, equipment, technologies, and materials used in welding. The 
student is expected to: 

(A) use welding equipment according to safety stan-
dards; 

(B) dispose of environmentally hazardous materials 
used in welding; 

(C) explain the importance of recycling materials used 
in welding; 

(D) evaluate the performance impact of emerging tech-
nologies in welding; 

(E) use appropriate personal protective equipment to 
follow safety measures; and 

(F) investigate the use of automated welding machines 
such as numerical control, computer numerical control, and robotics-
controlled welding machines. 

(5) The student illustrates welding joint design, symbols, 
and welds. The student is expected to: 

(A) use knowledge of engineering drawings to com-
plete an advanced project; and 

(B) evaluate projects using engineering drawing speci-
fications. 

(6) The student applies the concepts and skills of welding 
to perform tasks. The student is expected to: 

(A) work independently in fabricating welded projects; 

(B) work collaboratively with other students to com-
plete a real-world application item; and 

(C) troubleshoot equipment. 

(7) The student analyzes the concepts and intricacies of in-
spections related to welding codes. The student is expected to: 

(A) inspect the welding projects of team members; 

(B) select codes for weld inspections; and 

(C) critique and evaluate the weldments of team mem-
bers. 
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(8) The student performs advanced cutting processes on 
carbon steels. The student is expected to: 

(A) observe safe operating practices; 

(B) apply safe handling of compressed gases; and 

(C) perform cutting processes according to accepted 
welding standards. 

(9) The student performs shielded metal arc welding on 
metals. The student is expected to: 

(A) employ safe operating practices; and 

(B) demonstrate skills required to make welds in all po-
sitions according to industry-accepted welding standards. 

(10) The student performs flux cored metal arc welding. 
The student is expected to: 

(A) use safe operating practices; 

(B) perform fillet and groove welds; and 

(C) perform welds in all appropriate positions accord-
ing to industry-accepted welding standards. 

(11) The student performs gas tungsten arc welding on met-
als. The student is expected to: 

(A) employ safe operating practices; 

(B) perform fillet and groove welds in all positions; and 

(C) perform welds on metals such as carbon steel, stain-
less steel, pipe, and aluminum according to industry-accepted welding 
standards. 

§127.823. Welding II Lab (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This lab course is a Level 3 course 
and is recommended for students in Grades 11 and 12. Prerequisite: 
Welding I. Corequisite: Welding II. This course must be taken concur-
rently with Welding II and may not be taken as a stand-alone course. 
Districts are encouraged to offer this course in a consecutive block with 
Welding II to allow students sufficient time to master the content of both 
courses. Students shall be awarded one credit for successful comple-
tion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) Welding II Lab provides an introduction to welding 
technology with an emphasis on basic welding laboratory principles 
and operating procedures. Topics include: industrial safety and health 
practices, hand tool and power machine use, measurement, laboratory 
operating procedures, welding power sources, welding career poten-
tials, and introduction to welding codes and standards. This course 
provides knowledge, skills, and technologies required for employment 
in welding industries. Students will develop knowledge and skills 

related to this system and apply them to personal career development. 
This course supports integration of academic and technical knowledge 
and skills. Students will reinforce, apply, and transfer knowledge and 
skills to a variety of settings and problems. Knowledge about career 
opportunities, requirements, and expectations and the development of 
workplace skills prepare students for future success. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) express ideas to others in a clear, concise, and ef-
fective manner through written and verbal communication; 

(B) convey written information that is easily under-
standable to others; 

(C) demonstrate acceptable work ethics in reporting for 
duty and performing assigned tasks as directed; 

(D) conduct oneself in a manner acceptable for the pro-
fession and work site such as suitable dress and polite speech; 

(E) choose the ethical course of action and comply with 
all applicable rules, laws, and regulations; 

(F) review the fine, detailed aspects of both quantitative 
and qualitative work process and end products; 

(G) evaluate systems and operations; identify causes, 
problems, patterns, or issues; and explore workable solutions or reme-
dies to improve situations; 

(H) follow written and oral instructions and adhere to 
established business practices, policies, and procedures, including 
health and safety rules; and 

(I) prioritize tasks, follow schedules, and work toward 
goal-relevant activities in an effective, efficient manner. 

(2) The student demonstrates the functions and applica-
tions of the tools, equipment, technologies, and metals used in code 
welding. The student is expected to: 

(A) use welding equipment according to safety stan-
dards; 

(B) identify and properly dispose of environmentally 
hazardous materials used in welding; 

(C) explain the importance of recycling materials used 
in welding; and 

(D) use appropriate personal protective equipment. 

(3) The student applies the concepts and skills of welding 
of actual work situations. The student is expected to: 

(A) work independently to fabricate welded projects 
with minimal assistance; 

(B) work collaboratively with other students to com-
plete relevant projects; and 
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(C) troubleshoot equipment. 

(4) The student analyzes the concepts and intricacies of in-
spections and related codes. The student is expected to: 

(A) explain weld inspection processes; and 

(B) produce acceptable weldments to standards related 
to industry codes such as the American Welding Society (AWS), Amer-
ican National Standards Institute, and Canadian Welding Bureau. 

(5) The student performs oxy-fuel cutting processes. The 
student is expected to: 

(A) use safe operating practices; 

(B) perform safe handling of compressed gases; 

(C) assemble components involved in setting up for 
oxy-fuel gas cutting processes; 

(D) demonstrate proper set-up for cutting techniques 
such as piercing, straight line, and bevel; and 

(E) evaluate acceptable and unacceptable cuts. 

(6) The student performs plasma arc cutting on metals. The 
student is expected to: 

(A) use safe operating practices; 

(B) explain the difference between safe and unsafe stor-
age and handling of compressed gas supply; 

(C) employ proper set-up procedures for plasma arc 
cutting; and 

(D) demonstrate proper cutting techniques, including 
straight line, piercing, and bevels. 

(7) The student performs shielded metal arc welding prin-
ciples and practices on metals. The student is expected to: 

(A) use safe operating practices; 

(B) demonstrate shielded metal arc welding principles; 

(C) demonstrate proper set-up procedures for shielded 
metal arc welding; 

(D) select appropriate electrodes for base metal in 
shielded metal arc welding; 

(E) perform welds such as fillet and groove according 
to industry-accepted welding standards; 

(F) perform multiple pass welds; 

(G) prepare joints for welding; and 

(H) explain heating processes such as pre-heating and 
post-heating. 

(8) The student demonstrates proper set-up procedure for 
gas metal arc welding. The student is expected to: 

(A) use safe operating practices; 

(B) demonstrate gas metal arc welding principles; 

(C) demonstrate proper set-up for gas metal arc weld-
ing; 

(D) select appropriate filler metals for base metal in gas 
metal arc welding; and 

(E) perform fillet and groove welds in all positions ac-
cording to industry-accepted welding standards. 

(9) The student performs flux cored arc welding principles 
and practices on metals. The student is expected to: 

(A) use safe operating practices; 

(B) employ and appraise flux cored arc welding princi-
ples; 

(C) demonstrate proper set-up procedures for flux cored 
arc welding; 

(D) appraise appropriate filler metal for base metal in 
flux cored arc welding; 

(E) perform fillet and groove welds; and 

(F) perform welds in all appropriate positions according 
to industry-accepted welding standards. 

(10) The student performs gas tungsten arc welding princi-
ples and practices on metals. The student is expected to: 

(A) use safe operating practices; 

(B) demonstrate gas tungsten arc welding principles; 

(C) demonstrate proper set-up for gas tungsten arc 
welding; 

(D) select appropriate use of filler metals for base metal 
in gas tungsten arc welding; and 

(E) perform welds in all appropriate positions accord-
ing to industry-accepted welding standards. 

(11) The student performs weldment fabrications. The stu-
dent is expected to: 

(A) identify layout tools; 

(B) perform a part layout on plate according to a 
blueprint; 

(C) perform a layout of a pipe fitting according to a 
blueprint; and 

(D) perform an assembly according to a blueprint. 

§127.865. Practicum in Manufacturing (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
herent sequence of career and technical education courses in the Man-
ufacturing Career Cluster. Students shall be awarded two credits for 
successful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 
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(3) The Practicum in Manufacturing course is designed to 
give students supervised practical application of previously studied 
knowledge and skills. Practicum experiences can occur in a variety 
of locations appropriate to the nature and level of experience. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify and apply the employer's standard operat-
ing procedures; 

(B) demonstrate positive work behaviors such as atti-
tudes, punctuality, time management, initiative, and cooperation; 

(C) communicate appropriately and accept constructive 
criticism; 

(D) research and discuss business ethics; 

(E) complete tasks such as quality products and services 
with the highest standards; 

(F) model professional appearance such as dress, 
grooming, and personal protective equipment as appropriate; and 

(G) comply with safety rules such as regulations to 
maintain safe working conditions and environments appropriate to the 
work setting. 

(2) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) analyze elements of a problem; 

(B) analyze information critically to determine its 
value; and 

(C) conduct technical research to gather information for 
decision making. 

(3) The student demonstrates leadership and teamwork 
skills in collaborating with others to accomplish goals and objectives. 
The student is expected to: 

(A) analyze leadership characteristics such as trust, 
positive attitude, integrity, and willingness to accept key responsibili-
ties in a work situation; 

(B) demonstrate teamwork skills through working co-
operatively with others to achieve tasks; 

(C) demonstrate teamwork processes such as promot-
ing team building, consensus, continuous improvement, respect for the 
opinions of others, cooperation, adaptability, and conflict resolution; 

(D) demonstrate responsibility for organization tasks 
such as shared group and individual work tasks; and 

(E) establish and maintain effective working relation-
ships. 

(4) The student demonstrates oral and written communica-
tion skills. The student is expected to: 

(A) demonstrate the use of content such as technical 
concepts and vocabulary; 

(B) employ verbal skills when obtaining and conveying 
information; 

(C) use informational texts such as Internet websites 
and technical materials for occupational tasks; 

(D) evaluate the reliability of information such as Inter-
net websites, technical materials, and resources; 

(E) interpret verbal and nonverbal cues and behaviors 
to enhance communication; 

(F) apply active listening skills such as obtaining and 
clarifying the information; and 

(G) use academic skills such as effective written and 
oral communication. 

(5) The student demonstrates technical knowledge and 
skills required to pursue a career in the manufacturing cluster. The 
student is expected to: 

(A) use information literacy skills such as accessing, 
evaluating, and disseminating information; 

(B) describe information management; 

(C) maintain records to facilitate ongoing business op-
erations; 

(D) develop goals; 

(E) prioritize tasks; 

(F) develop timelines using time-management skills; 

(G) use project-management skills such as initiate, 
plan, execute, monitor and control, and close to improve workflow; 

(H) evaluate proficiencies in technical skills; and 

(I) accept critical feedback provided by the supervisor. 

(6) The student documents technical knowledge and skills 
using a professional portfolio. The student is expected to: 

(A) demonstrate growth of technical skill competen-
cies; 

(B) demonstrate technical knowledge and skills by 
completing activities such as earning licensures or certifications; 

(C) develop an abstract of key points of the practicum; 

(D) create a job-skills resume; 

(E) collect representative work samples; 

(F) maintain copies of evaluations from the practicum 
supervisor and/or industrial representative; and 

(G) present the portfolio to interested stakeholders. 

§127.866. Extended Practicum in Manufacturing (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grade 12. The practicum course is a 
paid or unpaid capstone experience for students participating in a co-
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herent sequence of career and technical education courses in the Man-
ufacturing Career Cluster. Corequisite: Practicum in Manufacturing. 
This course must be taken concurrently with Practicum in Manufac-
turing and may not be taken as a stand-alone course. Students shall 
be awarded one credit for successful completion of this course. A stu-
dent may repeat this course once for credit provided that the student is 
experiencing different aspects of the industry and demonstrating profi-
ciency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Manufacturing Career Cluster focuses on planning, 
managing, and performing the processing of materials into interme-
diate or final products and related professional and technical support 
activities such as production planning and control, maintenance, and 
manufacturing/process engineering. 

(3) The Extended Practicum in Manufacturing course is de-
signed to give students supervised practical application of previously 
studied knowledge and skills. Practicum experiences can occur in a 
variety of locations appropriate to the nature and level of experience. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
manufacturing; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 
attitude, integrity, leadership, appreciation for diversity, customer 
service, work ethic, and adaptability with increased fluency; 

(D) use personal information management, email, In-
ternet, writing and publishing, presentation, and spreadsheet or data-
base applications with increased fluency; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(D) apply active listening skills to obtain and clarify in-
formation. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) analyze elements of a problem to develop creative 
and innovative solutions; and 

(C) conduct technical research to gather information 
necessary for decision making. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) demonstrate an understanding of and consistently 
follow workplace safety rules and regulations; and 

(B) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents. 

(5) The student understands the professional, ethical, and 
legal responsibilities in teaching and training. The student is expected 
to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a manufacturing experience. 
The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised manufacturing experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) demonstrate growth of technical skill competen-
cies; 

(D) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(E) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025 

TRD-202500580 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 
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♦ ♦ ♦ 

SUBCHAPTER P. TRANSPORTATION, 
DISTRIBUTION, AND LOGISTICS 
19 TAC §§127.871 - 127.886, 127.921 - 127.924 

STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evaluating 
instructional materials and addressed on the state assessment 
instruments. 
CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §7.102(c)(4) and §28.002(a) and 
(c). 
§127.871. Principles of Transportation Systems (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) In Principles of Transportation Systems, students will 
gain knowledge and skills in the safe application, design, production, 
and assessment of products, services, and systems. This knowledge 
includes the history, laws and regulations, and common practices used 
in the transportation industry. Students should apply knowledge and 
skills in the application, design, and production of technology as it re-
lates to the transportation industries. This course allows students to 
reinforce, apply, and transfer their academic knowledge and skills to a 
variety of interesting and relevant activities, problems, and settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities related to transportation systems; 

(B) identify careers in transportation systems; 

(C) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation within transportation; 

(D) discuss certification opportunities; 

(E) demonstrate knowledge of personal and occupa-
tional health and safety; 

(F) discuss response plans to emergency situations; 

(G) identify employers' expectations, appropriate work 
habits, ethical conduct, legal responsibilities, and good citizenship 
skills; and 

(H) explore career goals, objectives, and strategies as 
part of a plan for future career opportunities. 

(2) The student develops leadership experience as it relates 
to transportation systems. The student is expected to: 

(A) plan, propose, conduct, and evaluate indus-
try-based occupational experiences; 

(B) apply proper record-keeping skills as they relate to 
industry-based occupational experiences; 

(C) use a customized record-keeping system for the in-
dividual industry-based occupational experiences; 

(D) discuss youth leadership opportunities to create a 
well-rounded industry-based occupational experience; and 

(E) develop a work plan and budget. 

(3) The student explores concepts related to cultural diver-
sity. The student is expected to: 

(A) identify significant similarities and differences in 
international culture; 

(B) explain the variety of world markets; and 

(C) describe marketing factors and practices that impact 
other cultures. 

(4) The student understands the historical, current, and fu-
ture significance of the transportation industries. The student is ex-
pected to: 

(A) define terms associated with the transportation in-
dustries; 

(B) identify the scope and effect on society of the trans-
portation industries; 

(C) identify significant historical and current develop-
ments in the transportation industries; 

(D) identify potential future development for trans-
portation industry systems; 

(E) describe how emerging technologies and globaliza-
tion impact the transportation industries; and 

(F) compare and contrast issues affecting the trans-
portation industries such as international trade, employment, safety, 
and environmental issues. 
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(5) The student analyzes the structure of transportation or-
ganizations. The student is expected to: 

(A) describe common business management principles; 

(B) identify opportunities for leadership development 
and personal growth; 

(C) demonstrate democratic principles in conducting 
effective meetings; 

(D) describe team dynamics; and 

(E) describe the development of organizational vision, 
mission, and goals through the strategic planning process. 

(6) The student explains the transportation industries at the 
local, state, national, and international levels. The student is expected 
to: 

(A) identify reasons for world trade and globalization; 

(B) identify the political impact of transportation; 

(C) review regulations and major laws and evaluate 
their impact on transportation; 

(D) read appropriate written material to stay abreast of 
current issues impacting transportation; 

(E) collect public opinion and data in order to make in-
formed decisions; 

(F) use critical-thinking skills to identify and organize 
alternatives and evaluate public policy issues related to transportation; 
and 

(G) evaluate performance and contract compliance of 
contractors and service providers. 

(7) The student demonstrates appropriate interpersonal and 
communication skills. The student is expected to: 

(A) examine workplace ethical and legal responsibili-
ties; 

(B) define the uses of proper etiquette; 

(C) identify appropriate personal appearance and health 
habits; 

(D) practice written and oral communication skills in 
formal and informal situations; 

(E) practice effective listening skills in formal and in-
formal situations; 

(F) read and comprehend materials common to the 
transportation industry; 

(G) employ writing and preparation skills using techni-
cal information; and 

(H) demonstrate speaking skills. 

(8) The student applies appropriate research methods for 
transportation systems. The student is expected to: 

(A) define major fields of research and development; 

(B) identify and apply scientific methods of research in 
transportation industries; 

(C) use a variety of resources for research and develop-
ment; and 

(D) describe the scientific methods of research. 

(9) The student applies problem-solving, mathematical, 
and organizational skills in order to maintain financial and logistical 
records related to transportation. The student is expected to: 

(A) discuss project proposals; 

(B) maintain records appropriate to transportation sys-
tem industries; 

(C) collect and organize data in graphs, tables, charts, 
and plots; and 

(D) analyze and interpret data from graphs, tables, 
charts, and plots. 

(10) The student uses information technology tools specific 
to transportation industries to access, manage, integrate, and create in-
formation. The student is expected to: 

(A) use management software, email applications, and 
Internet applications; 

(B) use word-processing, database, spreadsheet, and 
presentation software; 

(C) examine collaborative, groupware, and virtual 
meeting software; and 

(D) discuss Geographic Information Systems, Global 
Positioning Systems, and other computer-based equipment in trans-
portation systems. 

(11) The student discusses methods to reduce workplace 
hazards in order to promote a safe working environment. The student 
is expected to: 

(A) discuss safe work practices and emergency proce-
dures; 

(B) identify rules and laws designed to promote safety 
and health in transportation environments; 

(C) demonstrate first aid and cardiopulmonary resusci-
tation procedures; 

(D) demonstrate proper use of safety equipment; and 

(E) evaluate worksite safety areas and/or plans. 

(12) The student examines Texas Department of Public 
Safety regulations as related to the transportation industry. The student 
is expected to: 

(A) discuss rules pertaining to obtaining a commercial 
driver license (CDL); 

(B) explain the different types of CDLs; 

(C) discuss the various endorsements available for a 
CDL; 

(D) discuss the requirements for each endorsement; 

(E) identify material handling and storage equipment 
and forklifts, including electric- and fuel-powered forklifts; and 

(F) identify types of transportation that supply ware-
houses and distribution centers. 

§127.872. Principles of Distribution and Logistics (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 
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(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) In Principles of Distribution and Logistics, students 
will gain knowledge and skills in the safe application, design, pro-
duction, and assessment of products, services, and systems. This 
knowledge includes the history, laws and regulations, and common 
practices used in the logistics of warehousing and transportation sys-
tems. Students should apply knowledge and skills in the application, 
design, and production of technology as it relates to distribution and 
logistics industries. This course allows students to reinforce, apply, 
and transfer their academic knowledge and skills to a variety of 
interesting and relevant activities, problems, and settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in distribution and logistics; 

(B) identify careers in distribution and logistics sys-
tems; 

(C) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in distribution and logistics; 

(D) discuss certification opportunities; 

(E) demonstrate knowledge of personal and occupa-
tional health and safety; 

(F) discuss response plans to emergency situations; 

(G) identify employers' expectations, appropriate work 
habits, ethical conduct, legal responsibilities, and good citizenship 
skills; and 

(H) explore career goals, objectives, and strategies as 
part of a plan for future career opportunities. 

(2) The student develops leadership experience as it relates 
to distribution and logistics systems. The student is expected to: 

(A) plan, propose, conduct, and evaluate indus-
try-based occupational experiences; 

(B) apply proper record-keeping skills as they relate to 
industry-based occupational experiences; 

(C) use a customized record-keeping system for the in-
dividual industry-based occupational experiences; 

(D) discuss youth leadership opportunities to create a 
well-rounded industry-based occupational experience; and 

(E) develop a work plan and budget. 

(3) The student explores concepts related to cultural diver-
sity. The student is expected to: 

(A) identify significant similarities and differences in 
international culture; 

(B) explain the variety of world markets; and 

(C) describe marketing factors and practices that impact 
other cultures. 

(4) The student understands the historical, current, and fu-
ture significance of the distribution and logistics industries. The student 
is expected to: 

(A) define terms associated with the distribution and lo-
gistics industries; 

(B) identify the scope and effect upon society of the dis-
tribution and logistics industries; 

(C) identify significant historical and current develop-
ments in the distribution and logistics industries; 

(D) identify potential future scenarios for the distribu-
tion and logistics industry systems; 

(E) describe how emerging technologies and globaliza-
tion impact the distribution and logistics industries; and 

(F) compare and contrast issues affecting the distribu-
tion and logistics industries such as international trade, employment, 
safety, and environmental issues. 

(5) The student analyzes the structure of distribution and 
logistics organizations. The student is expected to: 

(A) describe common business management principles; 

(B) identify opportunities for leadership development 
and personal growth; 

(C) demonstrate democratic principles in conducting 
effective meetings; 

(D) describe team dynamics; and 

(E) describe the development of organizational vision, 
mission, and goals through the strategic planning process. 

(6) The student explains the distribution and logistics in-
dustries at the local, state, national, and international levels. The stu-
dent is expected to: 

(A) identify reasons for world trade and globalization; 

(B) identify the political impact of distribution and lo-
gistics; 

(C) review regulations and major laws to evaluate their 
impact on distribution and logistics; 
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(D) read appropriate written material to stay abreast of 
current issues impacting distribution and logistics; 

(E) collect public opinion and data in order to make in-
formed decisions; 

(F) use critical-thinking skills to identify and organize 
alternatives and evaluate public policy issues related to distribution and 
logistics; and 

(G) evaluate performance and contract compliance of 
contractors and service providers. 

(7) The student demonstrates appropriate personal and 
communication skills. The student is expected to: 

(A) examine workplace ethical and legal responsibili-
ties; 

(B) define the uses of proper etiquette; 

(C) identify appropriate personal appearance and health 
habits; 

(D) practice written and oral communication skills in 
formal and informal situations; 

(E) practice effective listening skills in formal and in-
formal situations; 

(F) employ writing and preparation skills using techni-
cal information; and 

(G) demonstrate speaking skills. 

(8) The student applies appropriate research methods for 
distribution and logistics systems. The student is expected to: 

(A) define major fields of research and development; 

(B) identify and apply scientific methods of research in 
distribution and logistics industries; 

(C) use a variety of resources for research and develop-
ment; and 

(D) describe the scientific methods of research. 

(9) The student applies problem-solving, mathematical, 
and organizational skills in order to maintain financial and logistical 
records. The student is expected to: 

(A) discuss project proposals; 

(B) maintain records appropriate to distribution and lo-
gistics system industries; 

(C) collect and organize data in graphs, tables, charts, 
and plots; and 

(D) analyze and interpret data from graphs, tables, 
charts, and plots. 

(10) The student uses information technology tools specific 
to distribution and logistics industries to access, manage, integrate, and 
create information. The student is expected to: 

(A) use management software, email applications, and 
Internet applications; 

(B) use word-processing, database, spreadsheet, and 
presentation software; 

(C) examine collaborative, groupware, and virtual 
meeting software; 

(D) discuss Geographic Information Systems and 
Global Positioning Systems; and 

(E) discuss other computer-based equipment in distri-
bution and logistics systems. 

(11) The student discusses methods to reduce sources of 
workplace hazards in order to promote a safe working environment. 
The student is expected to: 

(A) discuss safe work practices and emergency proce-
dures; 

(B) identify rules and laws designed to promote safety 
and health in the distribution and logistics environments; 

(C) demonstrate first aid and cardiopulmonary resusci-
tation procedures; and 

(D) demonstrate proper use of safety equipment. 

(12) The student examines material handling in ware-
houses and distribution centers. The student is expected to: 

(A) discuss handling practices for goods and materials; 

(B) explain size, weight, and shape requirements for 
packaging; 

(C) discuss material handling, storage, and shipping 
methods; 

(D) analyze visual design and appearance requirements 
for packages; 

(E) discuss layout plans for processing packages; 

(F) identify material handling and storage equipment; 
and 

(G) identify types of warehouses and distribution cen-
ters. 

§127.873. Introduction to Transportation Technology (One-Half 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9 and 10. Students shall be 
awarded one-half credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and re-
lated professional support services such as transportation, infrastruc-
ture planning and management, logistics services, mobile equipment, 
and facility maintenance. 

(3) Introduction to Transportation Technology includes 
knowledge of the major automotive systems and the principles of 
diagnosing and servicing these systems. Transportation Technology 
includes applicable safety and environmental rules and regulations. In 
Transportation Technology, students will gain knowledge and skills in 
the repair, maintenance, and diagnosis of transportation systems. This 
study will allow students to reinforce, apply, and transfer academic 
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knowledge and skills to a variety of interesting and relevant activities, 
problems, and settings. The focus of this course is to teach safety, tool 
identification, proper tool use, and employability. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate the importance of workplace safety 
and environmental responsibilities and the use of personal protective 
equipment in transportation services; 

(B) identify employment opportunities, including 
entrepreneurship opportunities, and certification requirements for the 
field of transportation technology; 

(C) demonstrate the principles of group participation 
and leadership related to citizenship and career preparation; 

(D) identify employers' expectations and appropriate 
work habits; and 

(E) discuss workplace ethics in a variety of scenarios. 

(2) The student demonstrates academic skills related to the 
requirements of transportation technology. The student is expected to: 

(A) demonstrate effective oral communication skills 
with individuals from various cultures such as fellow students, 
coworkers, and customers; 

(B) demonstrate effective written communication skills 
with individuals from various cultures such as fellow students, cowork-
ers, and customers; and 

(C) demonstrate mathematical skills in performing ad-
dition, subtraction, multiplication, division, and measurements using 
the metric and U.S. customary systems. 

(3) The student understands the technical knowledge and 
skills of basic transportation systems. The student is expected to: 

(A) locate, read, and interpret transportation repair and 
service information; and 

(B) describe the basic and emerging transportation 
technologies. 

(4) The student knows the functions and applications of the 
tools, equipment, technologies, and materials used in transportation 
technology. The student is expected to: 

(A) demonstrate awareness of the proper way to safely 
use hand and power tools and equipment commonly employed in the 
industry; 

(B) identify diagnostic tools and equipment; and 

(C) identify hand and shop tools and describe their 
proper usage. 

§127.874. Introduction to Small Engine Technology (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Introduction to Small Engine Technology includes 
knowledge of the function and maintenance of the systems and 
components of all types of small engines such as outdoor power 
equipment, motorcycles, generators, and irrigation engines. This 
course is designed to provide training for employment in the small 
engine technology industry. Instruction includes the repair and service 
of cooling, air, fuel, lubricating, electrical, ignition, and mechanical 
systems. In addition, the student will receive instruction in safety, 
academic, and leadership skills as well as career opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in the small engine technology industry; 

(B) identify careers in the small engine technology in-
dustry; 

(C) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in the small engine technology industry; 

(D) discuss certification opportunities; 

(E) demonstrate skills and knowledge related to per-
sonal and occupational health and safety in the workplace; 

(F) discuss response plans to emergency situations; 

(G) identify employers' expectations, appropriate work 
habits, ethical conduct, legal responsibilities, and good citizenship 
skills; and 

(H) develop personal goals, objectives, and strategies 
as part of a plan for future career and educational opportunities. 
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(2) The student demonstrates appropriate personal and 
communication skills. The student is expected to: 

(A) describe and demonstrate ethical and legal respon-
sibilities for appropriate workplace conduct; 

(B) demonstrate proper etiquette and behavior; 

(C) demonstrate appropriate personal appearance and 
hygiene; 

(D) practice written and oral communication skills and 
employ effective listening skills; 

(E) employ technical writing and preparation skills; and 

(F) demonstrate effective speaking skills through pre-
pared and extemporaneous oral presentations. 

(3) The student describes the historical, current, and future 
significance of the small engine technology industry. The student is 
expected to: 

(A) describe emerging technologies and their impact on 
the small engine technology industry; 

(B) identify issues affecting the small engine technol-
ogy industry related to employment, safety, and environmental issues; 

(C) discuss regulations and laws and their impact on the 
small engine technology industry; and 

(D) read appropriate written material to stay abreast of 
current issues impacting the small engine technology industry. 

(4) The student participates in opportunities for leadership 
development and personal growth. The student is expected to: 

(A) participate in the planning and development of 
leadership and skill development activities such as conducting effec-
tive meetings, team building activities, and strategic planning; and 

(B) use resources available through an organization 
such as a career and technical student organization to develop employ-
ability skills. 

(5) The student identifies the skills used to maintain and 
operate a small engine maintenance facility. The student is expected 
to: 

(A) perform preventative maintenance schedule plans 
and systems to keep facility, tools, and equipment operating safely and 
properly; 

(B) use the preventative maintenance schedule of the 
facility, tools, and equipment to determine repair or replacement needs; 

(C) complete repair orders and paperwork related to the 
small engine technology industry to properly document work needed 
or completed; 

(D) estimate parts and labor costs on repair orders for 
small engine repair; and 

(E) locate, read, and interpret service repair information 
such as small engine schematics, charts, and service-repair manuals 
and bulletins. 

(6) The student applies problem-solving, mathematical, 
and organizational skills to maintain financial and logistical records. 
The student is expected to: 

(A) develop project proposals; 

(B) develop and maintain records appropriate to the 
small engine technology industry; 

(C) describe mathematical formulas used to perform 
engine calculations such as calculating cylinder volume, engine 
displacement, combustion chamber volume, compressed head gasket 
volume, piston and deck height, piston dish volume, dome volume, 
cylinder volume, compression ratio, and horsepower; 

(D) describe mathematical formulas used to perform 
electrical calculations such as calculating electrical resistance, current, 
and voltage in engines; and 

(E) apply Ohm's law to small engine electrical circuits 
using a digital multimeter. 

(7) The student uses information technology resources spe-
cific to the small engine technology industry to access, manage, inte-
grate, and create information. The student is expected to: 

(A) use personal management software such as email 
and Internet applications and word-processing, database, spreadsheet, 
presentation, collaborative, groupware, and virtual meeting software; 

(B) discuss Geographic Information Systems and 
Global Positioning Systems applications; and 

(C) use computer-based equipment. 

(8) The student demonstrates an understanding of techni-
cal knowledge and skills of small engine technology. The student is 
expected to: 

(A) identify the use and application of small engines 
and their components; 

(B) identify the components of electrical-electronic 
systems; 

(C) demonstrate awareness of engine designs, compo-
nents, and applications; 

(D) identify and use engine measuring tools and test 
equipment; 

(E) use tools used in the operation, maintenance, and 
repair of small engines; 

(F) compare and contrast the characteristics of two- and 
four-cycle engines; and 

(G) identify and discuss the functions of the major small 
engine components. 

(9) The student applies technical knowledge and skills in 
simulated or actual work situations. The student is expected to: 

(A) troubleshoot and repair small engines; 

(B) assess the proper fuel mixtures and analyze the ef-
ficiency of various fuels used in small engines; 

(C) distinguish between valve arrangement positions 
and analyze valve timing with respect to crankshaft rotation; 

(D) perform preventative maintenance and service en-
gine lubrication, cooling, starting, fuel, and ignition systems and asso-
ciated fluids and filters; 

(E) perform routine installations, inspections, adjust-
ments, and maintenance on small engines using testing tools and 
equipment; 

(F) demonstrate knowledge of electrical testing tools 
and equipment commonly used in small engine maintenance; 

(G) perform measurements using precision instru-
ments; 

50 TexReg 1546 February 28, 2025 Texas Register 



(H) inspect and measure small engine parts for wear tol-
erances; 

(I) explain the relationship between an electric current 
and magnetic fields in ignition, charging, and starting systems; and 

(J) analyze the effects of heating and cooling on small 
engines. 

§127.875. Small Engine Technology (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Prerequisite: Introduc-
tion to Small Engine Technology. Students shall be awarded two cred-
its for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Small Engine Technology includes advanced knowl-
edge of the function, diagnosis, and service of the systems and com-
ponents of all types of small engines such as outdoor power equip-
ment, motorcycles, generators, and irrigation engines. This course is 
designed to provide hands-on and practical application for employment 
in the small engine technology industry. Instruction includes the repair 
and service of cooling, air, fuel, lubricating, electrical, ignition, and 
mechanical systems and small engine overhauls. In addition, students 
will receive instruction in safety, academic, and leadership skills as 
well as career opportunities. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in the small engine technology industry; 

(B) identify careers in the small engine technology in-
dustry; 

(C) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in the small engine technology industry; 

(D) discuss certification opportunities; 

(E) demonstrate skills and knowledge of personal and 
occupational health and safety in the workplace; 

(F) discuss response plans to emergency situations; 

(G) identify employers' expectations, appropriate work 
habits, ethical conduct, legal responsibilities, and good citizenship 
skills; 

(H) develop personal goals, objectives, and strategies 
as part of a plan for future career and educational opportunities; 

(I) prepare a resume; and 

(J) demonstrate job interview skills. 

(2) The student demonstrates appropriate personal and 
communication skills. The student is expected to: 

(A) describe, demonstrate, and apply ethical and legal 
responsibilities for appropriate workplace conduct; 

(B) demonstrate proper etiquette and behavior; 

(C) demonstrate appropriate personal appearance and 
hygiene; 

(D) demonstrate effective written and oral communica-
tion skills and employ effective listening skills; 

(E) demonstrate advanced technical writing and prepa-
ration skills; and 

(F) demonstrate effective speaking skills through pre-
pared and extemporaneous oral presentations. 

(3) The student participates in opportunities for leadership 
development and personal growth. The student is expected to: 

(A) participate in the planning and development of 
leadership and skill development activities such as conducting effec-
tive meetings, team building activities, and strategic planning; 

(B) use resources available through an organizations 
such as a career and technical student organizations to develop em-
ployability skills; and 

(C) record individual progress to document achieve-
ments. 

(4) The student describes the historical, current, and future 
significance of the small engine technology industry. The student is 
expected to: 

(A) describe emerging technologies and their impact on 
the small engine technology industry; 

(B) compare and contrast issues affecting the small en-
gine technology industry related to employment, safety, environmental, 
and regulatory issues; and 

(C) describe local and global market conditions and 
practices that impact the application and need of the small engine 
technology industry. 

(5) The student identifies the skills used to maintain and 
operate a small engine maintenance facility. The student is expected 
to: 

(A) develop, evaluate, and perform preventative main-
tenance plans and systems to keep facility, tools, and equipment oper-
ating safely and properly; 

(B) complete repair orders and paperwork related to the 
small engine technology industry to properly document work needed 
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or completed such as ensuring proper customer communication and 
authorization; 

(C) estimate parts and labor costs on repair orders for 
small engine repair; 

(D) describe common business management principles 
such as technician productivity, shop efficiency, and profit margins; and 

(E) locate, read, and interpret service repair information 
such as small engine schematics, charts, and technical bulletins. 

(6) The student applies appropriate research methods to 
small engine technology topics. The student is expected to: 

(A) use a variety of resources to research, trouble shoot, 
and diagnose concerns and failures; and 

(B) describe the application of the scientific method of 
research to small engine technology such as identifying a problem, 
establishing a procedure, performing direct and indirect observation, 
collecting and interpreting data, and drawing conclusions by verify-
ing the complaint, determining the related symptoms, analyzing the 
symptoms, isolating the trouble, correcting the trouble, and checking 
for proper operation. 

(7) The student applies problem-solving, mathematical, 
and organizational skills to maintain financial and logistical records. 
The student is expected to: 

(A) develop project proposals; 

(B) develop and maintain records appropriate to the 
small engine technology industry; 

(C) collect and organize data in graphs, tables, and 
charts; 

(D) analyze and interpret data from graphs, tables, and 
charts; 

(E) use mathematical formulas to perform engine 
calculations such as calculating cylinder volume, engine performance 
and enhancement, engine displacement, combustion chamber volume, 
compressed head gasket volume, piston and deck height, piston dish 
volume, dome volume, cylinder volume, compression ratio, and 
horsepower; 

(F) use mathematical formulas to perform electrical cal-
culations such as calculating and measuring electrical resistance, cur-
rent, and voltage in engines; 

(G) apply Ohm's law to small engine electrical circuits 
using a digital multimeter; and 

(H) apply electrical principles to diagnose and repair 
small engine components such as generators, electric motors, power 
supplies, electronic amplifiers, relays, and circuits. 

(8) The student uses information technology tools specific 
to the small engine technology industry to access, manage, integrate, 
and create information. The student is expected to: 

(A) use personal management software such as email 
and Internet applications and word-processing, database, spreadsheet, 
presentation, collaborative, groupware, and virtual meeting software; 

(B) discuss Geographic Information Systems and 
Global Positioning Systems applications; and 

(C) use other computer-based equipment. 

(9) The student demonstrates advanced technical knowl-
edge and skills of small engine technology. The student is expected 
to: 

(A) demonstrate the use and application of small en-
gines and components; 

(B) demonstrate the components of electrical-elec-
tronic systems; 

(C) demonstrate knowledge of engine designs, compo-
nents, and applications; and 

(D) demonstrate the correct use of engine measuring 
tools and test equipment. 

(10) The student demonstrates advanced technical knowl-
edge and skills in simulated or actual work situations. The student is 
expected to: 

(A) troubleshoot and repair small engines; 

(B) perform preventative maintenance on small en-
gines; 

(C) assess the proper fuel mixtures and analyze the ef-
ficiency of various fuels used in small engines; 

(D) distinguish between valve arrangement positions 
and analyze valve timing with respect to crankshaft rotation; 

(E) perform preventative maintenance and service en-
gine lubrication, cooling, starting, fuel, and ignition systems and asso-
ciated fluids and filters; 

(F) perform routine installations, inspections, adjust-
ments, and maintenance on small engine testing tools and equipment; 

(G) demonstrate knowledge of electrical testing tools 
and equipment commonly used in small engine maintenance such as 
digital multimeters; 

(H) perform measurements using precision instruments 
such as micrometers, dial indicators, and Vernier calipers; 

(I) inspect and measure small engine parts for wear tol-
erances and compare to specifications; 

(J) demonstrate the relationship between an electric 
current and magnetic fields in ignition, starting, and charging systems 
with the use of test equipment; 

(K) analyze the effects of heating and cooling on small 
engines; 

(L) explain the thermophysical properties of fluids 
commonly used in small engine systems; 

(M) explain the laws of thermodynamics; 

(N) explain torque, horsepower, and heat energy trans-
fer in small engines; 

(O) calculate speed and acceleration in small engines; 
and 

(P) compare and contrast efficiency of various engine 
sizes and types. 

§127.876. Automotive Basics (One Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 
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(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Automotive Basics includes knowledge of the basic au-
tomotive systems and the theory and principles of the components that 
make up each system and how to service these systems. Automotive 
Basics includes applicable safety and environmental rules and regula-
tions. In Automotive Basics, students will gain knowledge and skills in 
the repair, maintenance, and servicing of vehicle systems. This study 
allows students to reinforce, apply, and transfer academic knowledge 
and skills to a variety of interesting and relevant activities, problems, 
and settings. The focus of this course is to teach safety, tool identifica-
tion, proper tool use, and employability. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of the technical knowledge 
and skills related to health and safety in the workplace such as wear-
ing safety glasses and other personal protective equipment (PPE) and 
maintaining safety data sheets (SDS); 

(B) identify career and employment opportunities, in-
cluding entrepreneurship opportunities, internships, and industry-rec-
ognized certification requirements for the field of automotive technol-
ogy; 

(C) demonstrate the principles of group participation, 
team concept, and leadership related to citizenship and career prepara-
tion; 

(D) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in the automotive technology industry; 

(E) discuss certification opportunities; 

(F) discuss response plans to emergency situations; 

(G) identify employers' expectations and appropriate 
work habits, ethical conduct, legal responsibilities, and good citizen-
ship skills; and 

(H) develop personal goals, objectives, and strategies 
as part of a plan for future career and educational opportunities. 

(2) The student demonstrates appropriate personal and 
communication skills. The student is expected to: 

(A) describe, demonstrate, and apply ethical and legal 
responsibilities for appropriate workplace conduct; 

(B) demonstrate proper etiquette and behavior; 

(C) demonstrate appropriate personal appearance and 
hygiene; 

(D) demonstrate effective written and oral communica-
tion skills and employ effective listening skills; 

(E) demonstrate advanced technical writing and prepa-
ration skills; and 

(F) demonstrate effective speaking skills through pre-
pared and extemporaneous oral presentations. 

(3) The student demonstrates academic skills related to the 
requirements of automotive technology. The student is expected to: 

(A) demonstrate effective oral communication skills 
with individuals from various cultures such as fellow students, 
coworkers, and customers; 

(B) demonstrate effective written communication 
skills, including documenting on a repair order the customer con-
cern/complaint, root cause of the failure, and corrective action to 
complete the repair; and 

(C) demonstrate mathematical skills in performing ad-
dition, subtraction, multiplication, division, and measurements using 
decimals and fractions in the metric and U.S. standard systems as ap-
propriate. 

(4) The student understands the technical knowledge and 
skills of basic automotive systems. The student is expected to: 

(A) describe the eight major vehicle systems; 

(B) locate, read, and interpret vehicle maintenance and 
service information; and 

(C) describe the basic and emerging vehicle power sys-
tems. 

(5) The student knows the functions and applications of the 
tools, equipment, technologies, and materials used in automotive ser-
vices. The student is expected to: 

(A) demonstrate the proper way to safely use hand and 
power tools and equipment commonly employed in the maintenance 
and repair of vehicles; 

(B) discuss the proper handling and disposal of envi-
ronmentally hazardous materials used in servicing vehicles; 

(C) identify diagnostic tools and equipment; and 

(D) identify hand and shop tools and describe their 
proper usage. 

(6) The student applies technical knowledge and skills in 
simulated or actual work situations. The student is expected to: 

(A) demonstrate the procedures for ordering and locat-
ing parts; 

(B) demonstrate an understanding of the operation the-
ory of internal combustion engines; 
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(C) identify brake system components, including drum, 
disc, power assist, and anti-lock braking system (ABS); 

(D) demonstrate an understanding of basic concepts re-
lated to hydraulic brakes systems, including Pascal's Theory of Hy-
draulics; 

(E) demonstrate an understanding of basic concepts re-
lated to electrical and electronic systems such as Ohm's law, voltage 
drop, resistance, amperage, voltage, and wiring diagram symbols; 

(F) identify air-conditioning, heating, and accessory 
system components; 

(G) inspect and identify chassis and power train com-
ponents and systems; 

(H) identify cooling and lubrication system compo-
nents; 

(I) identify steering and suspension components, in-
cluding power steering; 

(J) identify and interpret tire sidewall data information 
such as Department of Transportation (DOT) production date infor-
mation, tire load capacity, inflation pressures, sizing description, and 
speed rating; 

(K) compare the preventative maintenance schedules 
for a variety of vehicles based on their use; 

(L) perform a preventative maintenance inspection; 

(M) explain and perform a "jump-start" of a vehicle us-
ing jumper cables and a booster battery or an auxiliary power supply 
according to manufacturer recommended procedures; and 

(N) perform regular audits and inspections to maintain 
compliance with safety, health, and environmental regulations. 

§127.877. Automotive Technology I: Maintenance and Light Repair 
(Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 9-12. Recommended prereq-
uisite: Automotive Basics. Students shall be awarded two credits for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Automotive Technology I: Maintenance and Light Re-
pair includes knowledge of the major automotive systems and the prin-
ciples of diagnosing and servicing these systems. This course includes 
applicable safety and environmental rules and regulations. In Automo-
tive Technology I: Maintenance and Light Repair, students will gain 
knowledge and skills in the repair, maintenance, and diagnosis of ve-
hicle systems. This study will allow students to reinforce, apply, and 

transfer academic knowledge and skills to a variety of interesting and 
relevant activities, problems, and settings. The focus of this course is 
to teach safety, tool identification, proper tool use, and employability. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of the technical knowledge 
and skills related to health and safety in the workplace such as wear-
ing safety glasses and other personal protective equipment (PPE) and 
maintaining safety data sheets (SDS); 

(B) identify career and employment opportunities, in-
cluding entrepreneurship opportunities, and internships and industry-
recognized certification requirements for the field of automotive tech-
nology; 

(C) demonstrate the principles of group participation, 
team concept, and leadership related to citizenship and career prepara-
tion; 

(D) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in the automotive technology industry; 

(E) discuss certification opportunities; 

(F) discuss response plans to emergency situations; 

(G) identify employers' expectations and appropriate 
work habits, ethical conduct, legal responsibilities, and good citizen-
ship skills; and 

(H) develop personal goals, objectives, and strategies 
as part of a plan for future career and educational opportunities. 

(2) The student demonstrates academic skills related to the 
requirements of automotive technology. The student is expected to: 

(A) demonstrate effective oral communication skills 
with individuals from various cultures such as fellow students, 
coworkers, and customers; 

(B) demonstrate effective written communication 
skills, including documenting on a repair order the customer con-
cern/complaint, root cause of the failure, and corrective action to 
complete the repair; and 

(C) demonstrate mathematical skills in performing ad-
dition, subtraction, multiplication, division, and measurements using 
decimals and fractions in the metric and U.S. standard systems as ap-
propriate. 

(3) The student demonstrates technical knowledge and 
skills related to the manufacturer preventative maintenance schedule. 
The student is expected to: 

(A) locate the manufacturer recommended preventative 
maintenance schedule; 
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(B) perform a preventative maintenance inspection of 
vehicle systems, including engine, fuel, lubrication, cooling, electrical, 
suspension, drive train, and air-conditioning systems; 

(C) describe the function of the automotive chassis 
components, including braking, steering, transmission, drive train, and 
suspension systems; 

(D) locate, read, and interpret service repair informa-
tion such as schematics, charts, diagrams, graphs, parts catalogs, and 
technical bulletins; 

(E) use published specifications to diagnose component 
wear and determine necessary repairs; 

(F) identify the appropriate oil viscosity and capacity; 

(G) verify operation of the instrument panel engine 
warning indicators; 

(H) inspect engine assembly and document findings of 
fuel, oil, coolant, and other leaks; 

(I) perform common fastener and thread repair, includ-
ing removing broken bolt, restoring internal and external threads, and 
repairing internal threads with thread insert; 

(J) inspect, replace, and adjust drive belts, tensioners, 
and pulleys; 

(K) perform engine oil and filter change; and 

(L) explain and perform a "jump-start" of a vehicle us-
ing jumper cables and a booster battery or an auxiliary power supply 
according to manufacturer recommended procedures. 

(4) The student demonstrates the functions and applica-
tions of the tools, equipment, technologies, and materials used in 
automotive technology. The student is expected to: 

(A) demonstrate the proper use of hand and power tools 
and equipment commonly employed in the maintenance and repair of 
vehicles; and 

(B) discuss the proper handling and disposal of envi-
ronmentally hazardous materials used in servicing vehicles. 

(5) The student applies the technical knowledge and skills 
related to brakes in simulated or actual work situations. The student is 
expected to: 

(A) explains Pascal's Theory of Hydraulics as it relates 
to the brake system; 

(B) inspect brake system components, including master 
cylinder, brake lines, wheel cylinders, calipers, and flexible hoses and 
fittings, for external leaks and proper operation; 

(C) inspect, measure, and refinish brake drum diameter 
to manufacturer specifications; 

(D) remove, clean, and inspect brake shoes, springs, 
pins, clips, levers, adjusters/self-adjusters, other related brake hard-
ware, and backing support plates; 

(E) lubricate, reassemble, and pre-adjust brake shoes 
and parking brake; 

(F) remove, inspect for damage or wear, clean, lubri-
cate, and reassemble pads and retaining hardware, caliper assembly, 
and mounting components such as slides and pins for proper opera-
tion; 

(G) refinish a rotor on and off a vehicle and measure 
final rotor thickness with manufacturer specifications; 

(H) retract and re-adjust caliper piston on an integral 
parking brake system; 

(I) check brake pedal travel with, and without, engine 
running to verify proper power booster operation; 

(J) check brake pedal travel with, and without, engine 
running to verify proper power booster operation; 

(K) check vacuum supply from a manifold or auxiliary 
pump to vacuum-type brake power booster; and 

(L) describe the operation of a regenerative braking sys-
tem. 

(6) The student applies the technical knowledge and skills 
related to electrical systems in simulated or actual work situations. The 
student is expected to: 

(A) demonstrate knowledge of electrical/electronic se-
ries, parallel, and series-parallel circuits using principles of electricity 
as defined by Ohm's Law; 

(B) demonstrate proper use of a digital multimeter 
(DMM) when measuring source voltage, voltage drop, current flow, 
resistance, and ground circuits; 

(C) use wiring diagrams to trace electrical/electronic 
circuits; 

(D) demonstrate knowledge of the causes and effects 
from shorts, grounds, opens, and resistance problems in electrical/elec-
tronic circuits; 

(E) confirm proper battery capacity for vehicle applica-
tion and perform battery capacity test; 

(F) perform battery state-of-charge test; 

(G) inspect and clean the battery, fill battery cells, and 
check battery cables, connectors, clamps, and hold-downs; 

(H) perform starter current draw test; 

(I) inspect and test fusible links, circuit breakers, fuses, 
and relays; 

(J) perform charging system output test; 

(K) inspect, adjust, or replace generator/alternator drive 
belts and check pulleys and tensioners for wear and belt alignment; 

(L) verify operation of instrument panel gauges and 
warning/indicator lights, and reset maintenance indicators; 

(M) inspect interior and exterior lamps and sockets, in-
cluding headlights and auxiliary light such as fog and driving lights and 
replace as needed; and 

(N) verify windshield wiper and washer operation and 
replace wiper blades as needed. 

(7) The student applies the technical knowledge and skills 
related to heating and air conditioning (A/C) in simulated or actual 
work situations. The student is expected to: 

(A) identify refrigerant type and the safety and environ-
mental concerns related to handling and storage; 

(B) inspect engine cooling and heater systems hoses; 

(C) inspect A/C-heater ducts, doors, hoses, cabin filters, 
and outlets; 

(D) inspect A/C condenser for airflow restrictions; and 
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(E) identify hybrid vehicle A/C system electrical cir-
cuits and the service/safety precautions. 

(8) The student applies the technical knowledge and skills 
related to manual and automatic drive train and axles in simulated or 
actual work situations. The student is expected to: 

(A) identify the different fluid types used in both an au-
tomatic and manual transmission/transaxle; 

(B) identify the fluid types and capacity required by ap-
plication using service information; 

(C) check fluid level in a transmission or a transaxle 
equipped with a dip-stick; 

(D) check fluid level in a transmission or a transaxle not 
equipped with a dip-stick; 

(E) check fluid condition and inspect for leaks; 

(F) drain and replace fluid and filter or filters in an au-
tomatic transmission/transaxle; 

(G) drain and replace fluid in an manual transmis-
sion/transaxle; and 

(H) inspect power train mounts. 

(9) The student applies the technical knowledge and skills 
related to engine performance in simulated or actual work situations. 
The student is expected to: 

(A) inspect and explain the electrical/electronic compo-
nents, sensors and circuits on an on board diagnostics (OBD) controlled 
engine; 

(B) perform engine absolute manifold pressure tests 
such as vacuum or boost; 

(C) verify engine operating temperature; 

(D) remove and replace spark plugs and inspect sec-
ondary ignition components for wear and damage; 

(E) describe the importance of operating all OBD II 
monitors for repair verification; 

(F) retrieve and record diagnostic trouble codes, OBD 
II monitor status, and freeze frame data and clear codes when applica-
ble; 

(G) inspect, service, or replace air filters, filter hous-
ings, and intake duct work; 

(H) replace fuel filter or filters; 

(I) inspect integrity of the exhaust manifolds, exhaust 
pipes, mufflers, catalytic converters, resonators, tail pipes, and heat 
shields; and 

(J) inspect, test, and service positive crankcase ventila-
tion (PCV) system and its components such as the filter/breather cap, 
valve, tubes, orifices, and hoses. 

(10) The student applies the technical knowledge and skills 
related to suspension systems and simulated or actual work situations. 
The student is expected to: 

(A) identify and interpret tire sidewall data information 
such as Department of Transportation (DOT) production date infor-
mation, tire load capacity, inflation pressures, sizing description, and 
speed rating; 

(B) demonstrate tire tread depth measuring procedures 
using industry standards such as common tread depth gauges; 

(C) demonstrate tire and wheel balance such as static 
and dynamic balance, and proper wheel weight selection; 

(D) demonstrate tire and wheel measurements such as 
radial and lateral run-out in tire and wheel assembly; 

(E) inspect steering linkage components and mounts 
such as inner and outer tie-rod ends, pitman arm, idler arm, inner rack 
and pinion ends, rack and pinion mounts, upper and lower ball joints, 
power steering pump, and hoses for leaks; 

(F) remove, clean, inspect, and repack wheel bearings, 
properly install wheel seals, and adjust wheel bearing pre-load; 

(G) inspect shock absorbers and McPherson struts for 
leakage and performance using jounce and rebound tests; 

(H) demonstrate wheel stud replacement and installa-
tion of wheel and tire assembly with proper torqueing procedure; 

(I) identify and test the Tire Pressure Monitoring Sys-
tems (TPMS), both the direct and indirect, for proper operation; 

(J) dismount and mount a tire on a wheel and reinstall 
the assembly, including torqueing the lug nuts; and 

(K) rotate tires according to manufacturer recommen-
dations. 

§127.878. Automotive Technology II: Automotive Service (Two Cred-
its), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. Prerequisite: Au-
tomotive Technology I: Maintenance and Light Repair. Students shall 
be awarded two credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Automotive Technology II: Automotive Service in-
cludes knowledge of the major automotive systems and the principles 
of diagnosing and servicing these systems. Automotive Technology 
II: Automotive Service includes applicable safety and environmental 
rules and regulations. In this course, students will gain knowledge 
and skills in the repair, maintenance, and diagnosis of vehicle sys-
tems. This study will allow students to reinforce, apply, and transfer 
academic knowledge and skills to a variety of interesting and relevant 
activities, problems, and settings. The focus of this course is to teach 
safety, tool identification, proper tool use, and employability. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 
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(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate knowledge of the technical knowledge 
and skills related to health and safety in the workplace such as wear-
ing safety glasses and other personal protective equipment (PPE) and 
maintaining safety data sheets (SDS); 

(B) identify employment opportunities, including en-
trepreneurship opportunities and internships, and industry-recognized 
certification requirements for the field of automotive technology; 

(C) demonstrate the principles of group participation, 
team concept, and leadership related to citizenship and career prepara-
tion; 

(D) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in the automotive technology industry; 

(E) discuss certification opportunities; 

(F) discuss response plans to emergency situations; 

(G) identify employers' expectations and appropriate 
work habits, ethical conduct, legal responsibilities, and good citizen-
ship skills; and 

(H) develop personal goals, objectives, and strategies 
as part of a plan for future career and educational opportunities. 

(2) The student relates core academic skills to the require-
ments of automotive technology. The student is expected to: 

(A) demonstrate effective written communication skills 
throughout the course, including documenting on a repair order cus-
tomer concern/compliant, root cause of the failure, and corrective ac-
tion to complete the repair; 

(B) estimate the cost of parts and labor operations on 
repair orders throughout the course, including the flat rate system; 

(C) demonstrate mathematical skills in performing ad-
dition, subtraction, multiplication, division, and measurements using 
decimals and fractions in the metric and U.S. standard systems as ap-
propriate; and 

(D) research applicable vehicle and service informa-
tion, vehicle service history, service precautions, and technical service 
bulletins. 

(3) The student demonstrates the technical knowledge and 
skills that form the core of knowledge of automotive service. The stu-
dent is expected to: 

(A) diagnose the major components of powered vehi-
cles; 

(B) diagnose automotive chassis and driveline compo-
nents; 

(C) locate, read, and interpret documents such as 
schematics, charts, diagrams, graphs, parts catalogs, and service-repair 
information and technical bulletins; 

(D) locate the manufacturer recommended preventative 
maintenance schedule; 

(E) perform a preventative maintenance inspection; 

(F) perform common fastener and thread repair, includ-
ing removing broken bolt, restoring internal and external threads, and 
repairing internal threads with thread insert; 

(G) perform precision measurements and use published 
specifications to diagnose component wear and determine necessary 
repairs; and 

(H) employ critical-thinking skills and structured prob-
lem-solving skills to diagnose vehicle malfunctions, solve problems, 
and make decisions. 

(4) The student knows the functions and applications of the 
tools, equipment, technologies, and materials used in automotive tech-
nology. The student is expected to: 

(A) demonstrate the proper and safe use of hand and 
power tools and equipment commonly employed in the maintenance 
and repair of vehicles; 

(B) discuss and demonstrate the proper handling and 
disposal of environmentally hazardous materials used in servicing ve-
hicles; 

(C) demonstrate proper use of diagnostic tools and 
equipment; and 

(D) locate, read, and interpret service repair informa-
tion such as schematics, charts, diagrams, graphs, parts catalogs, and 
service-repair bulletins. 

(5) The student applies the technical knowledge and skills 
related to suspension in simulated or actual work situations. The stu-
dent is expected to: 

(A) inspect and replace power steering hoses and fit-
tings; 

(B) remove, clean, inspect, repack, and install wheel 
bearings; replace seals; install hubs; and adjust bearings; 

(C) replace wheel bearing and race; 

(D) disable and enable supplemental restraint system 
(SRS); 

(E) inspect, remove, and replace shock absorbers and 
struts and inspect mounts and bushings; 

(F) dismount, inspect, and remount tire on wheel 
equipped with tire pressure monitoring system (TPMS); 

(G) inspect rear suspension system lateral links/arms, 
trailing arms, leaf springs, spring insulators, shackles, brackets, center 
pins, and mounting bolts; 

(H) inspect tire condition and wear patterns, check for 
correct size and application based on load and speed rating, and adjust 
air pressure; 

(I) perform pre-alignment inspection and measure ve-
hicle ride height; 

(J) inspect tire and wheel assembly for air loss; 

(K) identify and test indirect and direct TPMSs and op-
eration of the instrument panel lamps; 

(L) demonstrate knowledge of steps required to remove 
and replace sensors in a TPMS; and 
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(M) inspect, remove, and replace front wheel drive 
(FWD) bearings, hubs, seals, shafts, boots, and universal/constant 
velocity (CV) joints. 

(6) The student applies the technical knowledge and skills 
related to electrical systems in simulated or actual work situations. The 
student is expected to: 

(A) demonstrate knowledge of the causes and effects 
from shorts, opens, and resistance in electrical/electronic circuits; 

(B) measure key-off battery drain/parasitic draw; 

(C) perform solder repair of electrical wiring; 

(D) replace electrical connectors and terminal ends; 

(E) demonstrate the ability to maintain or restore elec-
tronic memory functions; 

(F) perform slow and fast battery charges according to 
manufacturer recommendations; 

(G) identify electronic modules, security systems, ra-
dios, and other accessories that require re-initialization or code entry 
after reconnecting a vehicle battery; 

(H) perform starter current draw test and starter circuit 
voltage drop tests and inspect and test starter relays and solenoids; 

(I) remove and install a starter in a vehicle; 

(J) inspect and test switches, connectors, and wires of 
starter control circuits; 

(K) perform charging system output test; 

(L) remove, inspect, and re-install alternator; 

(M) identify system voltage and safety precautions as-
sociated with high-intensity discharge headlights; 

(N) disable and enable airbag system for vehicle service 
and verify indicator lamp operation; 

(O) remove and reinstall a door panel; and 

(P) describe the operation of keyless entry and remote-
start systems. 

(7) The student applies the technical knowledge and skills 
related to brakes in simulated or actual work situations. The student is 
expected to: 

(A) describe procedure for performing a road test to 
check brake system operation, including an anti-lock brake system 
(ABS); 

(B) measure brake pedal height, reserve distance, 
travel, and free play; 

(C) identify components of brake warning light system; 

(D) bleed and flush brake system; 

(E) identify and check the operation of brake stop light 
system; and 

(F) identify traction control and vehicle stability control 
system components. 

(8) The student applies the technical knowledge and skills 
related to engine performance in simulated or actual work situations. 
The student is expected to: 

(A) describe the importance of operating all on board 
diagnostics II (OBDII) monitors for repair verification; 

(B) perform cylinder power balance test; 

(C) perform cylinder cranking and running compres-
sion tests; 

(D) perform cylinder leakage test; 

(E) verify engine operating temperature; 

(F) remove and replace spark plugs and inspect sec-
ondary ignition components for wear and damage; and 

(G) retrieve and record diagnostic trouble codes and 
OBD II monitor status, freeze frame data, and clear trouble codes 
when applicable. 

(9) The student applies the technical knowledge and skills 
related to engines in simulated or actual work situations. The student 
is expected to: 

(A) install engine covers using gaskets, seals, and seal-
ers as required; 

(B) remove and replace timing belt and verify correct 
camshaft timing; 

(C) perform cooling system pressure and dye tests to 
identify leaks, check coolant condition and level, and inspect and test 
radiator, pressure cap, coolant recovery tank, and heater core; and 

(D) remove, inspect, and replace thermostat and gasket 
or seal. 

(10) The student applies the technical knowledge and skills 
related to heating ventilation and air conditioning (HVAC) in simulated 
or actual work situations. The student is expected to: 

(A) identify, locate, and replace cabin air filters; 

(B) inspect air conditioning (A/C) condenser for airflow 
restrictions; 

(C) identify the source of A/C system odors; and 

(D) identify hybrid vehicle A/C system electrical cir-
cuits and safety precautions. 

§127.879. Basic Collision Repair and Refinishing (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 1 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Basic Collision Repair and Refinishing includes knowl-
edge of the processes, technologies, and materials used in the recon-
struction of vehicles. This course is designed to teach the concepts and 
theory of systems related to automotive collision repair and refinishing. 
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(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate awareness of workplace safety and en-
vironmental responsibilities in automotive collision repair and refinish-
ing and understand the use of personal protective equipment; 

(B) identify employment opportunities, including 
entrepreneurship opportunities, and certification requirements for the 
fields of collision repair and refinishing; 

(C) review the principles of group participation and 
leadership related to citizenship and career preparation; 

(D) identify employers' expectations and appropriate 
work habits; 

(E) review the competencies related to resources, infor-
mation systems, and technology; and 

(F) apply reasoning skills to a variety of workplace sit-
uations in order to make ethical decisions. 

(2) The student relates core academic skills to the require-
ments of collision repair and refinishing technology. The student is 
expected to: 

(A) apply effective oral and written communication 
skills with individuals from various cultures such as fellow workers, 
management, and customers; 

(B) use technical writing skills to complete collision re-
pair and refinishing orders and related paperwork; and 

(C) locate and read documents such as service and re-
pair information, technical bulletins, specifications, schematics, and 
parts catalogs. 

(3) The student understands the technical knowledge and 
skills of basic collision repair and refinishing systems. The student is 
expected to: 

(A) demonstrate an understanding of basic types of re-
pair procedures used in the auto collision industry; 

(B) demonstrate an understanding of basic preparation, 
application, and refinishing with various paint products; and 

(C) estimate parts and labor costs on collision repair and 
refinishing orders. 

(4) The student knows the basic function and application of 
tools, equipment, technologies, and materials used in collision repair 
and refinishing services. The student is expected to: 

(A) identify hand and power tools and equipment com-
monly used in collision repair and refinishing; 

(B) identify proper welding and cutting techniques and 
processes used in collision repair; 

(C) identify environmentally hazardous materials and 
appropriate handling methods used in collision repair and refinishing 
technologies; and 

(D) demonstrate awareness of new and emerging colli-
sion repair and refinishing technologies. 

(5) The student reviews the technical knowledge and skills 
of collision repair and refinishing. The student is expected to: 

(A) demonstrate the safe use of various hand and power 
tools and equipment commonly used in collision repair and refinishing; 

(B) identify types of vehicle construction materials and 
associated repair methods; 

(C) remove paint from the damaged area of a body 
panel; 

(D) identify and repair surface irregularities on a dam-
aged body panel; 

(E) demonstrate hammer and dolly techniques for dent 
repair; 

(F) prepare damaged area using water-based and sol-
vent-based cleaners; 

(G) identify, prepare, and apply body filler; 

(H) rough sand body filler to contour panel and finish 
sand for the application of primer; 

(I) demonstrate the proper preparation, application, and 
refinishing of various paint products; 

(J) apply finish using appropriate spray techniques such 
as gun arc, angle, distance, travel speed, and spray pattern overlap for 
the finish being applied; 

(K) apply basecoat and clear coat for overall refinish-
ing; and 

(L) sand, buff, and polish fresh or existing finish to re-
move defects as required. 

§127.880. Collision Repair (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended pre-
requisite: Basic Collision Repair and Refinishing. Students shall be 
awarded two credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Collision Repair includes knowledge of the processes, 
technologies, and materials used in the reconstruction of vehicles. This 
course is designed to teach the concepts and theory of systems related 
to automotive collision repair and refinishing. 
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(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate an understanding of workplace safety 
and environmental responsibilities regarding automotive collision re-
pair and understand the use of personal protective equipment; 

(B) identify employment opportunities, including 
entrepreneurship opportunities, and certification requirements for the 
fields of collision repair; 

(C) demonstrate the principles of group participation 
and leadership related to citizenship and career preparation; 

(D) identify employers' expectations and appropriate 
work habits; 

(E) review the competencies related to resources, infor-
mation systems, and technology; and 

(F) apply reasoning skills to a variety of workplace sit-
uations in order to make ethical decisions. 

(2) The student relates core academic skills to the require-
ments of collision repair. The student is expected to: 

(A) apply effective oral and written communication 
skills with individuals from various cultures such as fellow workers, 
management, and customers; 

(B) use technical writing skills to complete collision re-
pair orders and related paperwork; 

(C) locate, read, and interpret documents such as 
service and repair information, technical bulletins, specifications, 
schematics, and parts catalogs; and 

(D) apply mathematical skills to the estimating process 
such as establishing charges and totals, profit margins, technician pro-
ductivity, and shop efficiency. 

(3) The student understands the technical knowledge and 
skills of collision repair. The student is expected to: 

(A) demonstrate an understanding of basic types of re-
pair procedures for the different types of vehicle body construction 
used in the auto collision industry; 

(B) demonstrate an understanding of pre-repair and re-
pair inspection of non-damaged components; 

(C) demonstrate the proper preparation, application, 
and refinishing of various paint products; 

(D) estimate parts and labor costs of collision repair; 
and 

(E) perform precision measurements to diagnose vehi-
cle body shape and frame alignment angles. 

(4) The student knows the function and application of tools, 
equipment, technologies, and materials used in collision repair. The 
student is expected to: 

(A) use hand and power tools and equipment commonly 
employed in collision repair, according to industry safety standards; 

(B) identify proper welding and cutting techniques and 
processes in collision repair; 

(C) properly handle and dispose of environmentally 
hazardous materials used in collision repair and refinishing technolo-
gies; and 

(D) demonstrate knowledge of new and emerging col-
lision repair technologies. 

(5) The student applies the technical knowledge and skills 
of collision repair and refinishing to simulated or actual work situa-
tions. The student is expected to: 

(A) perform regular audits and inspections to maintain 
compliance with safety, health, and environmental regulations; 

(B) identify types of vehicle construction materials and 
associated repair methods; 

(C) identify methods of collision energy management 
and types of damage; 

(D) determine vehicle damage and prepare an estimate 
of the repair costs; 

(E) determine body panel damage and identify the as-
sociated repair methods, including inspection, disassembly, and repair 
or replacement of components; 

(F) inspect, remove, replace, and align various body 
components such as hoods, hinges, latches, and bumper covers; 

(G) identify types of vehicle finishes and associated re-
finish techniques; 

(H) inspect, remove, and replace bolted, bonded, and 
welded panels or panel assemblies; 

(I) identify vehicle occupant restraint systems and as-
sociated repair methods; 

(J) identify vehicle body components and assess for re-
pair or replacement; 

(K) demonstrate the welding and cutting processes used 
in vehicle collision repair; 

(L) remove, install, and adjust vehicle mechanical sys-
tems and electrical components; 

(M) identify and determine the cause of paint and refin-
ishing defects; 

(N) discuss interior and exterior trim repair; 

(O) discuss corrosion protection, including sealers, ad-
hesives, and under-coatings; 

(P) prepare damaged area using water-based and sol-
vent-based cleaners; 

(Q) demonstrate vehicle detailing; 

(R) restore sound deadeners and foam materials; and 

(S) diagnose and repair water leaks, dust leaks, and 
wind noise. 
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(6) The student applies the technical knowledge and skills 
of metal finishing and body filling to simulated or actual work situa-
tions. The student is expected to: 

(A) remove paint from damaged area of a body panel; 

(B) identify and repair surface irregularities on a dam-
aged body panel; 

(C) demonstrate hammer and dolly techniques for dent 
repair; 

(D) heat shrink stretched panel areas to proper contour; 

(E) cold shrink stretched panel areas to proper contour; 

(F) identify, prepare, and apply body filler; 

(G) rough sand body filler to contour panel and finish 
sand for the application of primer; 

(H) determine the proper metal finishing techniques for 
aluminum; and 

(I) determine the proper application of body filler to alu-
minum. 

(7) The student applies the technical knowledge and skills 
of moveable glass and hardware to simulated or actual work situations. 
The student is expected to: 

(A) inspect, adjust, repair, or replace window systems 
such as regulators, run channels, glass, power mechanisms, and related 
controls; 

(B) inspect, adjust, remove, repair, or reinstall body 
sealing systems such as weather stripping; 

(C) inspect, adjust, repair, or replace regulators, run 
channels, glass, power mechanisms, and related controls for roof panel 
options such as sun roofs and convertible tops; and 

(D) inspect, remove, reinstall, and align convertible 
tops and related mechanisms. 

(8) The student applies the technical knowledge and skills 
of plastics and adhesives to simulated or actual work situations. The 
student is expected to: 

(A) identify the types of plastics used in automotive ap-
plications; 

(B) clean and prepare the surface of plastic parts; 

(C) repair rigid, semi-rigid, or flexible plastic panels; 

(D) remove or repair damaged areas from rigid exterior 
composite panels; and 

(E) replace bonded rigid exterior composite body pan-
els, including straightening or aligning panel supports. 

(9) The student applies the technical knowledge and skills 
of damage analysis to simulated or actual work situations. The student 
is expected to: 

(A) prepare vehicle for inspection by providing access 
to damaged areas; 

(B) analyze damage to determine appropriate methods 
for overall repairs; 

(C) perform visual inspection of structural components 
and members; 

(D) identify structural damage using measuring tools 
and equipment; 

(E) perform visual inspection of non-structural compo-
nents and members; 

(F) determine parts, components, material type(s), and 
procedures necessary for a proper repair; 

(G) identify type and condition of finish and determine 
if refinishing is required; 

(H) identify suspension, electrical, and mechanical 
component physical damage; 

(I) identify safety systems physical damage; 

(J) identify interior component damage; 

(K) identify damage to add-on accessories and modifi-
cations; and 

(L) identify single/one-time use components. 

(10) The student applies the technical knowledge and skills 
of estimating in simulated or actual work situations. The student is 
expected to: 

(A) locate and record customer/vehicle owner informa-
tion; 

(B) locate and record vehicle identification number 
(VIN) information, including nation of origin, make, model, restraint 
system, body type, production date, engine type, and assembly plant; 

(C) identify and record vehicle options, including trim 
level, paint code, accessories, and modifications; 

(D) identify the safety systems; 

(E) apply appropriate estimating and parts terminology; 

(F) determine and apply appropriate estimating se-
quence; 

(G) utilize estimating guide procedure pages; 

(H) estimate labor time for operations; 

(I) select appropriate labor rates for each operation such 
as structural, non-structural, mechanical, and refinish; 

(J) select and price replacement parts such as original 
equipment manufacturer (OEM), alternative/optional OEM, aftermar-
ket, recycled/used, remanufactured, rebuilt, and reconditioned parts; 

(K) determine labor time, prices, charges, allowances, 
or fees for non-included operations and miscellaneous items; 

(L) determine additional material and charges such as 
environmental, administrative, shop, and disposal fees; 

(M) determine refinishing material and charges; 

(N) review computer-assisted and manually written es-
timates and verify that the information is correct; 

(O) identify labor time and material charges for restor-
ing corrosion protection; and 

(P) determine the approximate vehicle retail value com-
pared to the repair cost. 

§127.881. Paint and Refinishing (Two Credits), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 
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(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Basic Collision Repair and Refinishing or Collision Repair. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Paint and Refinishing includes knowledge of the pro-
cesses, technologies, and materials used in the reconstruction of vehi-
cles. This course is designed to teach the concepts and theory of sys-
tems related to automotive paint and refinishing. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate awareness of workplace safety and en-
vironmental responsibilities in automotive paint and refinishing and un-
derstand the use of personal protective equipment; 

(B) identify employment opportunities, including 
entrepreneurship opportunities, and certification requirements for the 
field of automotive paint and refinishing; 

(C) demonstrate the principles of group participation 
and leadership related to citizenship and career preparation; 

(D) identify employers' expectations and appropriate 
work habits; 

(E) review the competencies related to resources, infor-
mation systems, and technology; and 

(F) apply reasoning skills to a variety of workplace sit-
uations in order to make ethical decisions. 

(2) The student relates core academic skills to the require-
ments of paint and refinishing. The student is expected to: 

(A) demonstrate effective oral and written communica-
tion skills with individuals from various cultures such as fellow work-
ers, management, and customers; 

(B) use technical writing skills to complete paint and 
refinishing orders and related paperwork; 

(C) locate, read, and interpret documents such as 
service and repair information, technical bulletins, specifications, 
schematics, and parts catalogs; and 

(D) demonstrate competencies required to use and in-
terpret service repair bulletins. 

(3) The student understands the technical knowledge and 
skills of paint and refinishing systems. The student is expected to: 

(A) demonstrate the basic types of refinishing proce-
dures for the different types of vehicle body construction used in the 
auto refinishing industry; 

(B) demonstrate the proper preparation, application, 
and refinishing with various paint products, decals, and adhesives; 

(C) estimate parts and labor costs on paint and refinish-
ing orders; and 

(D) perform precision measurements of paint and ma-
terials. 

(4) The student knows the function and application of tools, 
equipment, technologies, and materials used in paint and refinishing 
services. The student is expected to: 

(A) identify safety and personal health hazards accord-
ing to Occupational Safety and Health Association (OSHA) guidelines 
and the "Right to Know Law"; 

(B) inspect spray environment and equipment to ensure 
compliance with federal, state, and local regulations and for safety and 
cleanliness hazards; 

(C) select, use, inspect, ensure fit and operation, and 
perform maintenance in accordance with OSHA Regulation 1910.134 
and applicable state and local regulation of a National Institute of Oc-
cupational of Safety and Health (NIOSH) approved air purifying res-
pirator; 

(D) select, use, and perform maintenance in accordance 
with OSHA Regulation 1910.134 and applicable state and local regu-
lation for a NIOSH approved fresh air make-up respirator system; 

(E) select and use the proper personal safety equipment 
such as gloves, suits, hoods, and eye and ear protection; 

(F) use hand and power tools and equipment commonly 
employed in paint and refinishing technologies, according to industry 
safety standards; 

(G) properly handle and dispose of environmentally 
hazardous materials used in paint and refinishing technologies; and 

(H) demonstrate knowledge of new and emerging paint 
and refinishing technologies. 

(5) The student applies the technical knowledge and skills 
of paint and refinishing to simulated or actual work situations. The 
student is expected to: 

(A) perform regular audits and inspections to maintain 
compliance with safety, health, and environmental regulations; 

(B) inspect types of vehicle construction materials and 
associated refinishing methods; 

(C) identify different types of vehicle finishes and asso-
ciated refinish techniques; 

(D) inspect, identify, and determine the cause of paint 
and refinishing defects; 

(E) discuss corrosion protection; and 
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(F) demonstrate vehicle detailing. 

(6) The student applies the technical knowledge and skills 
of surface preparation to simulated or actual work situations. The stu-
dent is expected to: 

(A) inspect and identify type of finish, surface condi-
tion, and film thickness and develop and document a plan for refinish-
ing; 

(B) featheredge areas to be refinished; 

(C) apply suitable metal treatment or primer; 

(D) mask and protect other areas that will not be refin-
ished; 

(E) mix primer, primer-surfacer, or primer-sealer; 

(F) identify a complimentary color or shade of under-
coat to improve coverage; 

(G) apply primer onto surface of repaired area; 

(H) remove dust from area to be refinished, including 
cracks or moldings of adjacent areas; 

(I) clean area to be refinished using a final cleaning so-
lution; 

(J) remove, with a tack rag, any dust or lint particles 
from the area to be refinished; 

(K) apply suitable sealer to the area being refinished; 

(L) apply stone chip resistant coating; 

(M) identify the types of rigid, semi-rigid, or flexible 
plastic parts to be refinished and determine the materials needed and 
preparation and refinishing procedures; and 

(N) identify metal parts to be refinished and determine 
the materials needed and preparation and refinishing procedures. 

(7) The student applies the technical knowledge and skills 
of spray gun and related components to simulated or actual work situ-
ations. The student is expected to: 

(A) inspect, clean, and determine condition of spray 
guns, spray environment, and related equipment such as air hoses, 
regulators, air lines, and air source; 

(B) select spray gun setup, including fluid needle, noz-
zle, and cap, for product being applied; 

(C) test and adjust spray gun using fluid, air, and pattern 
control valves; and 

(D) demonstrate an understanding of the operation of 
pressure spray equipment. 

(8) The student applies the technical knowledge and skills 
of paint mixing, matching, and applying techniques to simulated or 
actual work situations. The student is expected to: 

(A) identify color code by manufacturer vehicle infor-
mation label; 

(B) measure, shake, stir, reduce, catalyze/activate, and 
strain refinish materials; 

(C) apply finish using appropriate spray techniques, in-
cluding gun arc, angle, distance, travel speed, and spray pattern over-
lap, for the finish being applied; 

(D) apply selected product on test or let-down panel and 
check for color match; 

(E) apply single stage topcoat; 

(F) apply basecoat and clearcoat for panel blending and 
panel refinishing; 

(G) apply basecoat and clearcoat for overall refinishing; 

(H) remove nibs or imperfections from basecoat; 

(I) refinish rigid or semi-rigid plastic parts; 

(J) refinish flexible plastic parts; 

(K) apply multi-stage coats for panel blending and 
overall refinishing; 

(L) identify and mix paint using a formula; 

(M) identify poor hiding colors and determine neces-
sary action; 

(N) tint color using formula to achieve a blendable 
match; 

(O) identify alternative color formula to achieve a 
blendable match; and 

(P) identify the materials, equipment, and preparation 
differences between petroleum and waterborne technologies. 

(9) The student applies the technical knowledge and skills 
of final detailing to simulated or actual work situations. The student is 
expected to: 

(A) apply decals, transfers, tapes, woodgrains, and pin-
stripes such as painted and taped; 

(B) sand, buff, and polish fresh or existing finish to re-
move defects as required; 

(C) clean vehicle interior, exterior, and glass; 

(D) clean body openings such as door jambs and edges; 

(E) remove overspray; and 

(F) complete quality control using a checklist. 

§127.882. Diesel Equipment Technology I (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 9-12. Students shall be awarded 
two credits for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Diesel Equipment Technology I includes knowledge of 
the function and maintenance of diesel systems. Rapid advances in 
diesel technology have created new career opportunities and demands 
in the transportation industry. This course provides the knowledge, 
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skills, and technologies required for employment in transportation sys-
tems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify employment opportunities, including 
entrepreneurship opportunities, and certification requirements for the 
field of diesel technology; 

(B) participate in group and leadership activities related 
to citizenship and career preparation; 

(C) identify employers' expectations and appropriate 
work habits; 

(D) identify the competencies related to resources, in-
formation systems, and technology as it pertains to diesel equipment 
technology; 

(E) demonstrate knowledge and skills related to health 
and safety in the workplace; and 

(F) demonstrate workplace ethics in a variety of work-
place scenarios. 

(2) The student demonstrates academic skills related to the 
requirements of transportation technology. The student is expected to: 

(A) demonstrate effective oral communication skills 
with individuals from various cultures such as fellow students, 
coworkers, and customers; 

(B) demonstrate effective written communication skills 
with individuals from various cultures such as fellow students, cowork-
ers, and customers; and 

(C) demonstrate mathematical skills and precision mea-
surements using the metric and U.S. standard systems. 

(3) The student demonstrates technical knowledge and 
skills of diesel equipment technology. The student is expected to: 

(A) describe the function of the major components of 
diesel powered vehicles such as engines, fuel injection systems, lubri-
cation, cooling, electrical, air-conditioning systems, air induction, ex-
haust, and emissions; 

(B) describe the function of the chassis components 
such as braking, steering, transmission, drivetrain, suspension systems, 
pneumatics, and hydraulics; 

(C) locate, read, and interpret documents such as 
schematics, charts, diagrams, graphs, parts catalogs, and service-repair 
information and technical bulletins; and 

(D) demonstrate precision measurement procedures to 
diagnose component wear, compare measurements to published speci-
fications, and determine necessary repairs. 

(4) The student learns the functions and applications of the 
tools, equipment, technologies, and materials used in diesel equipment 
service. The student is expected to: 

(A) describe and demonstrate the safe use of hand and 
power tools and equipment commonly used in the diesel equipment 
field; 

(B) discuss the proper handling and disposal of environ-
mentally hazardous materials generated in the service of diesel equip-
ment; 

(C) describe new and emerging diesel technologies; 

(D) identify and perform the use of diagnostic tools and 
equipment; and 

(E) describe hydraulic/pneumatic properties, controls, 
and safety. 

(5) The student applies the technical knowledge and skills 
of diesel equipment technology to simulated or actual work situations. 
The student is expected to: 

(A) describe the parts management procedures such as 
ordering, stocking, and locating parts; 

(B) demonstrate procedures for removal, inspection, 
and replacement of engine components; 

(C) describe procedures for inspection and maintenance 
of ancillary systems such as braking, steering, suspension, and hy-
draulic/pneumatic systems; 

(D) demonstrate and apply the concepts of electrical 
circuit testing, including Ohm's law, voltage drop, resistance, am-
perage, and voltage, as related to batteries and charging and starting 
systems; 

(E) demonstrate and apply the concepts of wiring dia-
grams and related symbols and series and parallel circuits; 

(F) discuss the proper procedures to inspect and main-
tain auxillary systems such as air-conditioning, heating, and accessory 
systems; 

(G) demonstrate and apply the procedures to inspect 
and maintain chassis and power train systems; 

(H) demonstrate and apply the procedures to inspect 
and maintain cooling and lubrication systems; and 

(I) demonstrate an understanding of the process to per-
form regular audits and inspections to maintain compliance with ap-
propriate regulations in areas such as safety, health, emissions, and en-
vironmental protection. 

§127.883. Diesel Equipment Technology II (Two Credits), Adopted 
2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Prerequisite: Diesel 
Equipment Technology I. Students shall be awarded two credits for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 
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(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Diesel Equipment Technology II includes knowledge 
of the function, diagnosis, and service of diesel equipment systems. 
Rapid advances in diesel technology have created new career opportu-
nities and demands in the transportation industry. This course provides 
the advanced knowledge, skills, and technologies required for employ-
ment in transportation systems. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify employment opportunities, including 
entrepreneurship opportunities, and certification requirements for the 
field of diesel technology; 

(B) participate in group and leadership activities related 
to citizenship and career preparation; 

(C) identify employers' expectations and appropriate 
work habits; 

(D) apply the competencies related to resources, infor-
mation systems, and technology as it pertains to diesel equipment tech-
nology; 

(E) demonstrate knowledge and skills related to health 
and safety in the workplace; and 

(F) demonstrate workplace ethics in a variety of work-
place scenarios. 

(2) The student demonstrates academic skills related to the 
requirements of transportation technology. The student is expected to: 

(A) demonstrate effective oral communication skills 
with individuals from various cultures such as fellow students, 
coworkers, and customers; 

(B) demonstrate effective written communication skills 
with individuals from various cultures such as fellow students, cowork-
ers, and customers; and 

(C) demonstrate mathematical skills and precision mea-
surements using the metric and U.S. standard systems. 

(3) The student demonstrates technical knowledge and 
skills of diesel equipment service and repair. The student is expected 
to: 

(A) describe the function of the major components of 
diesel powered vehicles and equipment such as engines; fuel injection 
systems; lubrication, cooling, electrical, and air-conditioning systems; 
and air induction, exhaust, and emissions systems; 

(B) perform system diagnostics and failure analyses; 

(C) describe the function of the chassis components 
such as braking, steering, transmission, drivetrain, suspension systems, 
pneumatics, and hydraulics; 

(D) diagnose, repair, and replace auxiliary equipment 
such as power take offs, hydraulic components, and pneumatic com-
ponents; 

(E) locate, read, and interpret documents such as 
schematics, charts, diagrams, graphs, parts catalogs, and service-repair 
information and technical bulletins; and 

(F) perform precision measurements and use published 
specifications to diagnose component wear and determine necessary 
repair or replacement. 

(4) The student demonstrates the application of the tools, 
equipment, technologies, and materials used in diesel equipment diag-
nosis, service, and repair. The student is expected to: 

(A) demonstrate safe use of hand and power tools and 
equipment commonly employed in diesel equipment technology; 

(B) demonstrate the proper handling and disposal of en-
vironmentally hazardous materials generated in the servicing of diesel 
equipment; 

(C) describe emerging diesel technologies; 

(D) perform the proper use of diagnostic tools and 
equipment; and 

(E) demonstrate knowledge of hydraulic/pneumatic 
properties, controls, and safety. 

(5) The student applies the technical knowledge and skills 
of diesel equipment technology to simulated or actual work situations. 
The student is expected to: 

(A) demonstrate parts inventory management such as 
ordering parts, stocking parts, and locating parts; 

(B) demonstrate procedures for the diagnosis, removal, 
repair, and replacement of engine components such as cylinder heads, 
engine blocks, timing components, crankshafts, intake and exhaust sys-
tems, and ancillary and auxiliary systems; 

(C) diagnose, service, and repair diesel equipment sys-
tems such as braking, steering, suspension, pneumatic, and hydraulic 
systems; 

(D) diagnose and repair electrical and electronic sys-
tems such as starting, charging, lighting, computer controls, and on 
board diagnostics systems and components such as modules, solenoids, 
sensors, actuators, relays, and switches; 

(E) demonstrate an understanding of the diagnosis, ser-
vice, and repair of air-conditioning, heating, and accessory systems; 

(F) diagnose, service, and repair chassis and power 
train systems; 

(G) service and repair cooling and lubrication systems 
such as water pumps, oil pumps, radiators, and oil coolers; 

(H) use appropriate diagnostic equipment on various 
diesel equipment systems; and 

(I) perform regular audits and inspections to maintain 
compliance with appropriate regulations in areas such as emissions, 
safety, health, and environmental protection. 
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§127.884. Energy and Power of Transportation Systems (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 10-12. Recommended prereq-
uisite: Principles of Transportation Systems. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Energy and Power of Transportation Systems will pre-
pare students to meet the expectations of employers in this industry and 
to interact and relate to others. Students will learn the technologies used 
to provide products and services in a timely manner. The businesses 
and industries of the Transportation, Distribution, and Logistics Ca-
reer Cluster are rapidly expanding to provide new career and career 
advancement opportunities. Performance requirements will include 
academic and technical skills. Students will need to understand the 
interaction between various vehicle systems, including engines, trans-
missions, brakes, fuel, cooling, and electrical. Students will also need 
to understand the logistics used to move goods and services to con-
sumers, as well as the components of transportation infrastructure. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate the principles of group participation 
and leadership related to citizenship and career preparation; 

(B) identify employers' expectations and appropriate 
work habits; 

(C) identify career development, employment, and en-
trepreneurship opportunities and certification requirements for the field 
of energy and power of transportation systems; 

(D) discuss certification requirements to meet state aca-
demic standards and qualifications for employment in selected fields of 
study; 

(E) apply ethical reasoning to a variety of workplace 
scenarios in order to make ethical decisions; 

(F) identify opportunities for leadership development 
and personal growth; 

(G) describe and apply team dynamics principles in a 
project setting; and 

(H) demonstrate effective oral and written communica-
tion skills with individuals from various cultures. 

(2) The student knows the functions and applications of the 
tools, equipment, technologies, and materials used in the field of energy 
and power of transportation systems. The student is expected to: 

(A) discuss the safe use of hand and power tools and 
equipment commonly used in the maintenance and repair of engines; 
and 

(B) discuss the use of audits and inspections to maintain 
compliance with safety, health, and environmental regulations. 

(3) The student applies technical knowledge and skills to 
simulated situations. The student is expected to: 

(A) identify the major components in a vehicular sys-
tem; 

(B) identify necessary maintenance and service of ve-
hicular systems; and 

(C) discuss preventative maintenance plans and sys-
tems to keep vehicular systems in operation. 

(4) The student describes the historical, current, and future 
significance of the energy and power of transportation systems. The 
student is expected to: 

(A) identify the scope and effect upon society of the en-
ergy and power of transportation systems; and 

(B) identify potential future scenarios for the energy 
and power of transportation systems. 

(5) The student uses academic skills to document the re-
quirements of the energy and power of transportation systems. The 
student is expected to: 

(A) demonstrate communication skills related to work-
ing with customers, technicians, and others; 

(B) prepare documentation such as quotes, invoices, 
bills of lading, work orders, and other reports; 

(C) read and interpret appropriate documents such as 
schematics, charts, diagrams, graphs, parts catalogs, and service-repair 
manuals and bulletins; 

(D) perform precision measurements and use industry 
specifications to diagnose component shape and alignment issues and 
determine necessary repair; 

(E) use critical-thinking skills to diagnose vehicular 
system malfunctions, solve problems, and make decisions; and 

(F) demonstrate knowledge of regulations that govern 
the construction, maintenance, and service of energy and power of 
transportation systems. 

§127.885. Management of Transportation Systems (One Credit), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 2 course and 
is recommended for students in Grades 10-12. Recommended prereq-
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uisite: Principles of Transportation Systems. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) In Management of Transportation Systems, students 
will gain knowledge and skills in material handling and distribution 
and proper application, design, and production of technology as it 
relates to the transportation industries. This course includes the safe 
operation of tractor-trailers, forklifts, and related heavy equipment. 
This course will allow students to reinforce, apply, and transfer their 
academic knowledge and skills to management of transportation 
systems and associated careers. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) adhere to policies and procedures; 

(B) demonstrate positive work behaviors and attitudes, 
including punctuality, time management, initiative, and cooperation; 

(C) accept constructive criticism; 

(D) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; 

(E) complete tasks with the highest standards to ensure 
quality products and services; 

(F) model professional appearance, including dress, 
grooming, and personal protective equipment as appropriate; and 

(G) comply with safety rules and regulations to main-
tain safe and healthy working conditions and environments. 

(2) The student demonstrates an understanding of the trans-
portation systems. The student is expected to: 

(A) explain the history and development of the U.S. 
transportation systems such as railroads, highways, airports, water sys-
tems, and intermodal vans; 

(B) examine logistics systems used for the transporta-
tion of products and services; 

(C) define practices and terms commonly used in inter-
national sales contracts as published by the International Chamber of 
Commerce; 

(D) summarize laws and regulations concerning inter-
state and international trade; 

(E) explain the role of homeland security in interstate 
and international trade; 

(F) evaluate risk factors and social and economic trends 
such as factors and trends related to risk mitigation, policy issues, se-
curity, and culture; 

(G) evaluate documentation and other requirements for 
interstate and international transportation and logistics; 

(H) describe transportation issues such as internal pro-
cessing, product and supply storage, forecasting, scheduling, cost anal-
ysis, documentation confirmation, packing lists, materials safety data 
sheets, product seals, packaging types, packaging labels, and routing 
issues; 

(I) identify employer's expectations, appropriate work 
habits, ethical conduct, legal responsibilities, and good citizenship 
skills; and 

(J) demonstrate computer skills related to transporta-
tion and materials handling. 

(3) The student demonstrates an understanding of the U.S. 
Department of Transportation, Environmental Protection Agency, and 
Occupational Safety and Health Administration hazardous materials 
regulations. The student is expected to: 

(A) discuss U.S. Department of Transportation regula-
tions, including procedures or policies, material designations, packag-
ing requirements, and operational rules; 

(B) explain U.S. Department of Transportation, Envi-
ronmental Protection Agency, and Occupational Safety and Health Ad-
ministration compliance requirements concerning hazardous materials, 
hazardous waste operations, medical surveillance, personnel training, 
adequate ventilation, confined space hazards, and emergency prepared-
ness and response; 

(C) examine personal protective equipment; 

(D) compare specifications for accident prevention 
signs and tags, retention of U.S. Department of Transportation mark-
ings, and placards and labels for toxic and hazardous materials; 

(E) research handling and storage requirements for liq-
uid fuels, liquid petroleum gas, carbon monoxide, and toxic and haz-
ardous substances; 

(F) examine emergency action plans, employee train-
ing requirements, evacuation procedure requirements, and facility and 
equipment safety standards; 

(G) explain fire prevention resources, including 
portable fire extinguishers, fire management systems, employee alarm 
systems, and hazard communication; and 

(H) examine fire prevention plans and documentation. 

(4) The student demonstrates an understanding of tractor-
trailer knowledge and skills. The student is expected to: 

(A) read and interpret control systems; 

(B) perform vehicle inspections and maintenance such 
as checking vehicle systems and components, diagnosing potential 
problems, and developing malfunction reports and maintenance 
schedules and reports; 

(C) perform visual search and inspection of a tractor-
trailer; 
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(D) demonstrate operation of tractor-trailer controls 
such as shifting, backing, docking, coupling and uncoupling, and 
adjusting vehicle speed and conduct break-down procedures; 

(E) explain the management and adjustment of vehicle 
speed and space relations; 

(F) identify potential driving hazards and environmen-
tal conditions; 

(G) examine emergency maneuvers, procedures, and 
accident reports; and 

(H) discuss appropriate decision-making procedures 
for planning trips. 

(5) The student demonstrates an understanding of forklift 
knowledge and skills. The student is expected to: 

(A) explain Occupational Safety and Health Adminis-
tration forklift safety standards, including equipment operation, battery 
maintenance, liquid propane tank maintenance, lift truck stability, load 
weight limits, seat belt requirements, overhead guards, tip over preven-
tion, and ride-out procedures; 

(B) perform visual inspection of forklifts and their op-
erating environment; 

(C) discuss proper start-up, shut-down, and traveling 
procedures; 

(D) perform maintenance inspections and documenta-
tion procedures; 

(E) discuss forklift attachments; and 

(F) evaluate proper lifting, carrying, load stability, and 
stacking procedures for loading trailers, boxcars, and containers. 

(6) The student demonstrates an understanding of heavy 
equipment knowledge and skills. The student is expected to: 

(A) explain safety issues pertaining to heavy equipment 
operation; 

(B) discuss principles and maintenance of heavy equip-
ment components, including cooling systems, fuel systems, lubrication 
systems, electrical systems, air systems, power systems, braking sys-
tems, pneumatic systems, hydraulic systems, operator ergonomics sys-
tems, tires, tracks, and track frames; 

(C) observe the operation of heavy equipment such as 
bull dozers, crawler tractors, backhoes, excavators, track hoes, graders, 
scrapers, skid steer loaders, mini excavators, dump trucks, trenchers, 
cranes, hoists, soil compactors, land planes, landscaping equipment, 
and quarry equipment; 

(D) discuss safe transportation of heavy equipment; and 

(E) discuss equipment theft prevention procedures. 

§127.886. Distribution and Logistics (One Credit), Adopted 2015. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 3 course and 
is recommended for students in Grades 11 and 12. Recommended pre-
requisite: Principles of Distribution and Logistics. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 

technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Distribution and Logistics is designed to provide 
training for entry-level employment in distribution and logistics, This 
course focuses on the business planning and management aspects of 
distribution and logistics. To prepare for success, students will learn, 
reinforce, experience, apply, and transfer their knowledge and skills 
related to distribution and logistics. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities in distribution and logistics; 

(B) identify careers in distribution and logistics; 

(C) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation in distribution and logistics; 

(D) investigate certifications required to meet state re-
quirements for selected fields; 

(E) demonstrate knowledge of personal and occupa-
tional safety, health, and first-aid policy in the workplace; 

(F) develop response plans to emergency situations; 

(G) identify employers' expectations, appropriate work 
habits, ethical conduct, legal responsibilities, and good citizenship 
skills; and 

(H) develop personal career goals, objectives, and 
strategies as part of a plan for future career and educational opportu-
nities. 

(2) The student identifies concepts related to cultural diver-
sity. The student is expected to: 

(A) identify similarities and differences in international 
cultures; 

(B) explain the variety of world markets; and 

(C) describe marketing factors and practices that impact 
other cultures. 

(3) The student describes the historical, current, and future 
significance of the distribution and logistics industries. The student is 
expected to: 
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(A) define terms associated with the distribution and lo-
gistics industries; 

(B) identify the scope of the distribution and logistics 
industries and the industries' effect on society; 

(C) identify significant historical and current issues in 
the distribution and logistics industries; 

(D) identify potential future scenarios for the distribu-
tion and logistics industries; 

(E) describe how emerging technology and globaliza-
tion impacts the distribution and logistics industries; and 

(F) compare and contrast issues affecting the distribu-
tion and logistics industries such as international trade, employment, 
safety, and environmental issues. 

(4) The student explains the distribution and logistics in-
dustries at local, state, national, and international levels. The student 
is expected to: 

(A) identify reasons for world trade and globalization; 

(B) identify the political impact of distribution and lo-
gistics; 

(C) review regulations and major laws to evaluate their 
impact on the distribution and logistics industries; 

(D) read appropriate written material to stay abreast of 
current issues; 

(E) use critical-thinking skills to identify and organize 
alternatives and evaluate public policy issues; and 

(F) evaluate performance and contract compliance of 
contractors and service providers. 

(5) The student demonstrates appropriate personal and 
communication skills. The student is expected to: 

(A) describe and apply workplace ethical and legal re-
sponsibilities; 

(B) define the uses of proper etiquette and behavior; 

(C) identify appropriate personal appearance and health 
habits; 

(D) practice written and oral communication skills and 
employ effective listening skills; 

(E) comprehend technical reading materials common to 
the distribution and logistics industries; 

(F) employ sound writing and preparation skills for pre-
pared and extemporaneous oral presentations, including presentations 
of technical information; and 

(G) demonstrate speaking skills. 

(6) The student applies appropriate research methods for 
distribution and logistics topics. The student is expected to: 

(A) define major fields of research and development; 

(B) demonstrate proficiency in using a variety of re-
sources for both research and development; and 

(C) describe the scientific method of research. 

(7) The student applies problem-solving, mathematical, 
and organizational skills to maintain financial and logistical records. 
The student is expected to: 

(A) discuss project proposals; 

(B) develop and maintain records; 

(C) collect and organize data in graphs, tables, charts, 
and plots; 

(D) analyze and interpret data from graphs, tables, 
charts, and plots; 

(E) maintain appropriate financial records such as jour-
nals, inventories, income and expense logs, and financial statements 
and balance sheets; 

(F) conduct formative, summative, and financial analy-
ses of project learning objectives and records in order to problem-solve 
for the future; 

(G) review commercial driver license (CDL) prepara-
tion guidelines; and 

(H) explain CDL guidelines in preparation for testing. 

(8) The student uses information technology tools to ac-
cess, manage, and create information. The student is expected to: 

(A) use personal management software, email applica-
tions, and Internet applications; 

(B) use word-processing, database, spreadsheet, and 
presentation software; 

(C) use collaborative or virtual meeting software; 

(D) use and explain the benefits of Geographic Informa-
tion Systems (GIS) and Global Positioning Systems (GPS) hardware 
and applications; 

(E) use computer-based equipment to manage human 
resources and physical assets; 

(F) use technology applications such as barcode sys-
tems to identify and track goods and shipments; and 

(G) use mobile applications such as GPS to track goods 
and shipments. 

(9) The student uses data to optimize distribution and logis-
tics business operations such as storage, distribution routes, equipment, 
and human resources. The student is expected to: 

(A) use data to identify areas of operation that need im-
provement to optimize business operations; 

(B) identify alternative processes and procedures to im-
prove and optimize business operations; and 

(C) make data-based decisions on optimizing storage 
space and distribution routes. 

(10) The student assesses and implements methods to re-
duce sources of workplace hazards common in the industry in order 
to promote a safe and accident-free work environment. The student is 
expected to: 

(A) identify, assess, and control hazards to maintain 
safe and healthy working conditions; 

(B) state the role and summarize the benefits of each 
component in a health, safety, and environmental management system; 

(C) demonstrate emergency procedures to reduce and 
mitigate workplace accidents; 

(D) perform tool, equipment, facility, and personal pro-
tective equipment audits and inspections; 
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(E) identify rules and laws designed to promote safety 
and health in the workplace; and 

(F) demonstrate knowledge of first aid and cardiopul-
monary resuscitation procedures and proper use of safety equipment. 

(11) The student examines the planning, preparation, pro-
cessing, handling, and storing of goods and materials in warehouses 
and distribution centers. The student is expected to: 

(A) determine risks or damage from normal rigors such 
as compression, shock, drop, moisture, corrosion, vibration, tempera-
ture, and motion during transportation and handling; 

(B) discuss the transporting and handling of hazardous 
materials; 

(C) explain size, weight, and shape requirements for 
packaging; 

(D) discuss handling, storage, and shipping methods for 
various types of packaging and warehouse and shipping providers; 

(E) assess requirements for various packaging types; 

(F) analyze visual design and appearance requirements, 
including displaying required documentation, handling information, 
and warnings; 

(G) create layout plans for processing incoming and 
outgoing, cross-docking, and storage of products; 

(H) evaluate material handling and storage equipment; 

(I) assess the processing of incoming goods and mate-
rials using standard industry protocols and procedures; and 

(J) examine equipment and staffing requirements and 
develop traffic management plans and work schedules. 

(12) The student reviews issues related to interstate and in-
ternational trade. The student is expected to: 

(A) define terms commonly used in sales contracts as 
published by the International Chamber of Commerce; 

(B) summarize laws and regulations concerning inter-
state and international trade; 

(C) explain the role of homeland security in interstate 
and international trade; 

(D) evaluate risk factors and social and economic trends 
such as factors and trends related to risk mitigation, policy change, 
security, and culture; 

(E) evaluate documentation and other requirements for 
interstate and international transportation and logistics; and 

(F) describe transportation issues such as internal pro-
cessing, product and supply storage, forecasting, scheduling, cost anal-
ysis, documentation confirmation, packing lists, material safety data 
sheets, product seals, packaging types, packaging labels, and routing 
issues. 

§127.921. Practicum in Transportation Systems (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participating 
in a coherent sequence of career and technical education courses in the 

Transportation, Distribution, and Logistics Career Cluster. Students 
shall be awarded two credits for successful completion of this course. 
A student may repeat this course once for credit provided that the stu-
dent is experiencing different aspects of the industry and demonstrating 
proficiency in additional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Practicum in Transportation Systems is designed to 
give students supervised practical application of knowledge and skills. 
Practicum experiences can occur in a variety of locations appropriate 
to the nature and level of experience such as internships, mentorships, 
independent study, or laboratories. The Practicum can be either school 
lab based or worked based. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as related by business and industry. The student is 
expected to: 

(A) identify career development and entrepreneurship 
opportunities related to transportation systems; 

(B) identify careers in transportation systems; 

(C) apply competencies related to resources, informa-
tion, interpersonal skills, problem solving, critical thinking, and sys-
tems of operation within transportation; 

(D) discuss certification opportunities; 

(E) demonstrate knowledge of personal and occupa-
tional health and safety; 

(F) discuss response plans to emergency situations; 

(G) identify employers' expectations, appropriate work 
habits, ethical conduct, legal responsibilities, and good citizenship 
skills; and 

(H) explore career goals, objectives, and strategies as 
part of a plan for future career opportunities. 

(2) The student demonstrates professional standards as re-
quired by business and industry. The student is expected to: 

(A) adhere to policies and procedures; 

(B) demonstrate positive work attitudes and behaviors, 
including demonstrating punctuality, time management, initiative, and 
cooperation; 
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(C) accept constructive criticism; 

(D) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; 

(E) complete tasks with the highest standards to ensure 
quality products and services; 

(F) model professional appearance, including using ap-
propriate dress, grooming, and personal protective equipment; and 

(G) comply with safety rules and regulations to main-
tain safe and healthy working conditions and environments in the 
practicum setting. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) analyze elements of a problem to develop creative 
and innovative solutions; 

(B) critically analyze information to determine its rele-
vance to the problem-solving task; 

(C) compare and contrast alternatives using a variety of 
problem-solving and critical-thinking skills; and 

(D) conduct technical research to gather information 
necessary for decision making. 

(4) The student demonstrates leadership and teamwork 
skills in collaborating with others to accomplish goals and objectives. 
The student is expected to: 

(A) analyze leadership characteristics related to trusting 
others, maintaining a positive attitude and integrity, and accepting key 
responsibilities in a work situation; 

(B) demonstrate teamwork skills through working co-
operatively with others to achieve tasks; 

(C) demonstrate teamwork processes that promote team 
building, consensus, continuous improvement, respect for the opinions 
of others, cooperation, adaptability, and conflict resolution; 

(D) demonstrate responsibility for group and individual 
work tasks; 

(E) establish and maintain effective working relation-
ships in order to accomplish objectives and tasks; 

(F) demonstrate effective working relationships using 
interpersonal skills; 

(G) use positive interpersonal skills to work coopera-
tively with others; 

(H) negotiate effectively to arrive at decisions; 

(I) demonstrate respect for individuals, including those 
from different cultures, genders, and backgrounds; and 

(J) demonstrate sensitivity to and value for diversity. 

(5) The student demonstrates oral and written communi-
cation skills in creating, expressing, and interpreting information and 
ideas, including technical terminology and information. The student is 
expected to: 

(A) demonstrate the use of content, technical concepts, 
and vocabulary when analyzing information and following directions; 

(B) employ verbal skills when obtaining and conveying 
information; 

(C) use informational texts, Internet websites, and tech-
nical materials to review and apply information sources for occupa-
tional tasks; 

(D) evaluate the reliability of information from in-
formational texts, Internet websites, and technical materials and 
resources; 

(E) interpret verbal and nonverbal cues or behaviors to 
enhance communication; 

(F) apply active listening skills to obtain and clarify in-
formation; and 

(G) use academic skills to facilitate effective written 
and oral communication. 

(6) The student demonstrates technical knowledge and 
skills required to pursue a career in the transportation systems. The 
student is expected to: 

(A) develop advanced technical knowledge and skills 
related to the student's personal career goals; 

(B) evaluate technical skill proficiencies; and 

(C) accept critical feedback provided by the supervisor. 

(7) The student documents technical knowledge and skills. 
The student is expected to: 

(A) update a professional portfolio to include informa-
tion such as: 

(i) attainment of technical skill competencies, licen-
sures or certifications, recognitions, awards, and scholarships; 

(ii) extended learning experiences such as commu-
nity service and active participation in career and technical student or-
ganizations and professional organizations; 

(iii) abstract of technical competencies mastered 
during the practicum; 

(iv) resume; 

(v) samples of work; and 

(vi) evaluation from the practicum supervisor; and 

(B) present the portfolio to interested stakeholders. 

§127.922. Extended Practicum in Transportation Systems (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses in 
the Transportation, Distribution, and Logistics Career Cluster. Coreq-
uisite: Practicum in Transportation Systems. This course must be taken 
concurrently with Practicum in Transportation Systems and may not be 
taken as a stand-alone course. Students shall be awarded one credit for 
successful completion of this course. A student may repeat this course 
once for credit provided that the student is experiencing different as-
pects of the industry and demonstrating proficiency in additional and 
more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 

PROPOSED RULES February 28, 2025 50 TexReg 1567 



technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Extended Practicum in Transportation Systems is de-
signed to give students supervised practical application of knowledge 
and skills. Practicum experiences can occur in a variety of locations 
appropriate to the nature and level of experience such as internships, 
mentorships, independent study, or laboratories. Extended Practicum 
in Transportation Systems can be either school lab based or worked 
based. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
transportation systems; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 
attitude, integrity, leadership, appreciation for diversity, customer 
service, work ethic, and adaptability with increased fluency; 

(D) use personal information management, email, In-
ternet, writing and publishing, presentation, and spreadsheet or data-
base applications with increased fluency; 

(E) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(F) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(D) apply active listening skills to obtain and clarify in-
formation. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) analyze elements of a problem to develop creative 
and innovative solutions; and 

(C) demonstrate the use of content, technical concepts, 
and vocabulary when analyzing information and following directions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) understand and consistently follow workplace 
safety rules and regulations, including Occupational Safety and Health 
Administration regulations; and 

(B) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents. 

(5) The student understands the professional, ethical, and 
legal responsibilities in transportation systems. The student is expected 
to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 

(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a transportation systems ex-
perience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised transportation systems experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) demonstrate growth of technical skill competen-
cies; 

(D) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(E) collect representative work samples. 

§127.923. Practicum in Distribution and Logistics (Two Credits), 
Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses in 
the distribution and logistics industry. Students shall be awarded two 
credits for successful completion of this course. A student may repeat 
this course once for credit provided that the student is experiencing 
different aspects of the industry and demonstrating proficiency in ad-
ditional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
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technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Practicum in Distribution and Logistics is designed to 
give students supervised practical application of knowledge and skills. 
Practicum experiences can occur in a variety of locations appropriate 
to the nature and level of experience such as internships, mentorships, 
independent study, or laboratories. The Practicum can be either school 
lab based or work based. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) adhere to policies and procedures; 

(B) demonstrate positive work attitudes and behaviors, 
including punctuality, time management, initiative, and cooperation; 

(C) accept constructive criticism; 

(D) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; 

(E) complete tasks with the highest standards to ensure 
quality products and services; 

(F) model professional appearance, including using ap-
propriate dress, grooming, and personal protective equipment; and 

(G) comply with safety rules and regulations to main-
tain safe and healthy working conditions and environments in the 
practicum setting. 

(2) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) analyze elements of a problem to develop creative 
and innovative solutions; 

(B) critically analyze information to determine its rele-
vance to the problem-solving task; 

(C) compare and contrast alternatives using a variety of 
problem-solving and critical-thinking skills; and 

(D) conduct technical research to gather information 
necessary for decision making. 

(3) The student demonstrates leadership and teamwork 
skills in collaborating with others to accomplish goals and objectives. 
The student is expected to: 

(A) analyze leadership characteristics related to trusting 
others, maintaining a positive attitude and integrity, and accepting key 
responsibilities in a work situation; 

(B) demonstrate teamwork skills through working co-
operatively with others to achieve tasks; 

(C) demonstrate teamwork processes that promote team 
building, consensus, continuous improvement, respect for the opinions 
of others, cooperation, adaptability, and conflict resolution; 

(D) demonstrate responsibility for group and individual 
work tasks; 

(E) establish and maintain effective working relation-
ships in order to accomplish objectives and tasks; 

(F) demonstrate effective working relationships using 
interpersonal skills; 

(G) use positive interpersonal skills to work coopera-
tively with others; 

(H) negotiate effectively to arrive at decisions; 

(I) demonstrate respect for individuals, including those 
from different cultures, genders, and backgrounds; and 

(J) demonstrate sensitivity to and value for diversity. 

(4) The student demonstrates oral and written communi-
cation skills in creating, expressing, and interpreting information and 
ideas, including technical terminology and information. The student is 
expected to: 

(A) demonstrate the use of content, technical concepts, 
and vocabulary when analyzing information and following directions; 

(B) employ verbal skills when obtaining and conveying 
information; 

(C) use informational texts, Internet websites, and tech-
nical materials to review and apply information sources for occupa-
tional tasks; 

(D) evaluate the reliability of information from in-
formational texts, Internet websites, and technical materials and 
resources; 

(E) interpret verbal and nonverbal cues or behaviors to 
enhance communication; 

(F) apply active listening skills to obtain and clarify in-
formation; and 

(G) use academic skills to facilitate effective written 
and oral communication. 

(5) The student demonstrates technical knowledge and 
skills required to pursue a career in the distribution and logistics 
industries. The student is expected to: 

(A) develop advanced technical knowledge and skills 
related to the student's personal career goals; 

(B) evaluate technical skill proficiencies; and 

(C) accept critical feedback provided by the supervisor. 

(6) The student documents technical knowledge and skills. 
The student is expected to: 

(A) update a professional portfolio to include informa-
tion such as: 
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(i) attainment of technical skill competencies, licen-
sures or certifications, recognitions, awards, and scholarships; 

(ii) extended learning experiences such as commu-
nity service and active participation in career and technical student or-
ganizations and professional organizations; 

(iii) abstract of technical competencies mastered 
during the practicum; 

(iv) resume; 

(v) samples of work; and 

(vi) evaluation from the practicum supervisor; and 

(B) present the portfolio to interested stakeholders. 

§127.924. Extended Practicum in Distribution and Logistics (One 
Credit), Adopted 2015. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2017-2018 school 
year. 

(b) General requirements. This course is a Level 4 course and 
is recommended for students in Grades 11 and 12. The practicum 
course is a paid or unpaid capstone experience for students participat-
ing in a coherent sequence of career and technical education courses in 
the Transportation, Distribution, and Logistics Career Cluster. Coreq-
uisite: Practicum in Distribution and Logistics. This course must be 
taken concurrently with Practicum in Distribution and Logistics and 
may not be taken as a stand-alone course. Students shall be awarded 
one credit for successful completion of this course. A student may re-
peat this course once for credit provided that the student is experiencing 
different aspects of the industry and demonstrating proficiency in ad-
ditional and more advanced knowledge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Transportation, Distribution, and Logistics Career 
Cluster focuses on planning, management, and movement of people, 
materials, and goods by road, pipeline, air, rail, and water and related 
professional support services such as transportation infrastructure plan-
ning and management, logistics services, mobile equipment, and facil-
ity maintenance. 

(3) Extended Practicum in Distribution and Logistics is de-
signed to give students supervised practical application of knowledge 
and skills. Practicum experiences can occur in a variety of locations 
appropriate to the nature and level of experience such as internships, 
mentorships, independent study, or laboratories. Extended Practicum 
in Distribution and Logistics can be either school lab based or work 
based. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) participate in a paid or unpaid, laboratory- or work-
based application of previously studied knowledge and skills related to 
distribution and logistics; 

(B) participate in training, education, or preparation for 
licensure, certification, or other relevant credentials to prepare for em-
ployment; 

(C) demonstrate professional standards and personal 
qualities needed to be employable such as self-discipline, positive 
attitude, integrity, leadership, appreciation for diversity, customer 
service, work ethic, and adaptability with increased fluency; 

(D) use personal information management, email, In-
ternet, writing and publishing, presentation, and spreadsheet or data-
base applications with increased fluency; 

(E) complete tasks with the highest standards to ensure 
quality products and services; 

(F) employ teamwork and conflict-management skills 
with increased fluency to achieve collective goals; and 

(G) employ planning and time-management skills and 
tools with increased fluency to enhance results and complete work 
tasks. 

(2) The student implements advanced professional com-
munications strategies. The student is expected to: 

(A) demonstrate verbal and non-verbal communication 
consistently in a clear, concise, and effective manner; 

(B) analyze, interpret, and effectively communicate in-
formation, data, and observations; 

(C) observe and interpret verbal and nonverbal cues and 
behaviors to enhance communication; and 

(D) apply active listening skills to obtain and clarify in-
formation. 

(3) The student applies concepts of critical thinking and 
problem solving. The student is expected to: 

(A) employ critical-thinking skills with increased flu-
ency both independently and in groups to solve problems and make 
decisions; 

(B) analyze elements of a problem to develop creative 
and innovative solutions; and 

(C) demonstrate the use of content, technical concepts, 
and vocabulary when analyzing information and following directions. 

(4) The student understands and applies proper safety tech-
niques in the workplace. The student is expected to: 

(A) understand and consistently follow workplace 
safety rules and regulations, including Occupational Safety and Health 
Administration regulations; and 

(B) demonstrate knowledge of procedures for reporting 
and handling accidents and safety incidents. 

(5) The student understands the professional, ethical, and 
legal responsibilities in distribution and logistics systems. The student 
is expected to: 

(A) demonstrate a positive, productive work ethic by 
performing assigned tasks as directed; 
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(B) apply ethical reasoning to a variety of situations in 
order to make ethical decisions; and 

(C) comply with all applicable rules, laws, and regula-
tions in a consistent manner. 

(6) The student participates in a distribution and logistics 
experience. The student is expected to: 

(A) conduct, document, and evaluate learning activities 
in a supervised distribution and logistics experience; 

(B) develop advanced technical knowledge and skills 
related to the student's occupational objective; 

(C) demonstrate growth of technical skill competen-
cies; 

(D) evaluate strengths and weaknesses in technical skill 
proficiency; and 

(E) collect representative work samples. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500581 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

CHAPTER 127. TEXAS ESSENTIAL 
KNOWLEDGE AND SKILLS FOR CAREER 
DEVELOPMENT AND CAREER AND 
TECHNICAL EDUCATION 
SUBCHAPTER I. ENGINEERING 
19 TAC §§127.402 - 127.419, 127.452, 127.453 

The State Board of Education (SBOE) proposes new §§127.402 
- 127.419, 127.452, and 127.453, concerning Texas Essential 
Knowledge and Skills (TEKS) for engineering. The proposed 
new sections would add new courses and update existing 
courses that are being moved to Chapter 127, Subchapter I, in 
the civil engineering, engineering foundations, and mechanical 
and aerospace design programs of study to ensure the content 
of the courses remains current and supports relevant and 
meaningful programs of study. 
BACKGROUND INFORMATION AND JUSTIFICATION: In ac-
cordance with statutory requirements that the SBOE identify by 
rule the essential knowledge and skills of each subject in the re-
quired curriculum, the SBOE follows a board-approved cycle to 
review and revise the essential knowledge and skills for each 
subject. 
During the November 2022 meeting, the SBOE approved a 
timeline for the review of career and technical education (CTE) 
courses for 2022-2025. Also at the meeting, the SBOE ap-
proved a specific process to be used in the review and revision 

of the CTE TEKS. The CTE-specific process largely follows the 
process for TEKS review for other subject areas but was ad-
justed to account for differences specific to CTE. The 2022-2025 
CTE cycle identified two reviews, beginning with the winter 
2023 review of a small group of courses in career preparation 
and entrepreneurship. An abbreviated version of the new CTE 
TEKS review process was used for the winter 2023 review. The 
second review in the 2022-2025 CTE TEKS review cycle began 
in summer 2023. The complete CTE TEKS review process was 
used for the summer 2023 CTE TEKS review. 
Texas Education Agency (TEA) staff began a CTE TEKS re-
view process for engineering in December 2023. Applications to 
serve on the engineering 2024 CTE TEKS review work groups 
were collected by TEA from December 2023 through April 2024. 
TEA staff provided SBOE members with batches of applications 
for approval to serve on a CTE work group in February, March, 
and April 2024. Work groups convened to develop recommen-
dations for the CTE courses in May, June, July, and August 2024. 
Additionally, work groups met for a final time in December 2024 
to address feedback from the SBOE and to finalize their recom-
mendations for the new standards. The proposal would ensure 
the standards for engineering support relevant and meaningful 
programs of study. 
The SBOE approved the proposed new rules for first reading and 
filing authorization at its January 31, 2025 meeting. 
FISCAL IMPACT: Monica Martinez, associate commissioner for 
standards and programs, has determined that for the first five 
years the proposal is in effect (2025-2029), there are no fiscal 
implications to the state. However, in fiscal year 2024 there was 
a cost to the state of approximately $100,000 to convene work 
group members who traveled to Austin to draft recommendations 
for the CTE TEKS in engineering. In addition, there will be impli-
cations for TEA if the state develops professional development to 
help teachers and administrators understand the revised TEKS. 
Any professional development that is created would be based 
on whether TEA received an appropriation for professional de-
velopment in the next biennium. 
There may be fiscal implications for school districts and charter 
schools to implement the proposed new TEKS, which may 
include the need for professional development and revisions to 
district-developed databases, curriculum, and scope and se-
quence documents. Since curriculum and instruction decisions 
are made at the local district level, it is difficult to estimate the 
fiscal impact on any given district. 
LOCAL EMPLOYMENT IMPACT: The proposal has no effect on 
local economy; therefore, no local employment impact statement 
is required under Texas Government Code, §2001.022. 
SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-
NITY IMPACT: The proposal has no direct adverse economic im-
pact for small businesses, microbusinesses, or rural communi-
ties; therefore, no regulatory flexibility analysis specified in Texas 
Government Code, §2006.002, is required. 
COST INCREASE TO REGULATED PERSONS: The proposal 
does not impose a cost on regulated persons, another state 
agency, a special district, or a local government and, therefore, 
is not subject to Texas Government Code, §2001.0045. 
TAKINGS IMPACT ASSESSMENT: The proposal does not im-
pose a burden on private real property and, therefore, does not 
constitute a taking under Texas Government Code, §2007.043. 
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GOVERNMENT GROWTH IMPACT: TEA staff prepared a Gov-
ernment Growth Impact Statement assessment for this proposed 
rulemaking. During the first five years the proposed rulemaking 
would be in effect, it would create new regulations by adding new 
CTE TEKS required to be taught by school districts and charter 
schools offering the courses. 
The proposed rulemaking would not create or eliminate a gov-
ernment program; would not require the creation of new em-
ployee positions or elimination of existing employee positions; 
would not require an increase or decrease in future legislative 
appropriations to the agency; would not require an increase or 
decrease in fees paid to the agency; would not expand, limit, or 
repeal an existing regulation; would not increase or decrease the 
number of individuals subject to its applicability; and would not 
positively or adversely affect the state's economy. 
PUBLIC BENEFIT AND COST TO PERSONS: Ms. Martinez has 
determined that for each year of the first five years the proposal is 
in effect, the public benefit anticipated as a result of enforcing the 
proposal would be to better align the TEKS and add additional 
course options for students to support relevant and meaningful 
programs of study. There is no anticipated economic cost to 
persons who are required to comply with the proposal. 
DATA AND REPORTING IMPACT: The proposal would have no 
data or reporting impact. 
PRINCIPAL AND CLASSROOM TEACHER PAPERWORK RE-
QUIREMENTS: TEA has determined that the proposal would not 
require a written report or other paperwork to be completed by a 
principal or classroom teacher. 
PUBLIC COMMENTS: The public comment period on the pro-
posal begins February 28, 2025, and ends at 5:00 p.m. on March 
31, 2025. The SBOE will take registered oral and written com-
ments on the proposal at the appropriate committee meeting in 
April 2025 in accordance with the SBOE board operating policies 
and procedures. A request for a public hearing on the proposal 
submitted under the Administrative Procedure Act must be re-
ceived by the commissioner of education not more than 14 cal-
endar days after notice of the proposal has been published in 
the Texas Register on February 28, 2025. 
STATUTORY AUTHORITY. The new sections are proposed un-
der Texas Education Code (TEC), §7.102(c)(4), which requires 
the State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; TEC, §28.002(c), which re-
quires the SBOE to identify by rule the essential knowledge and 
skills of each subject in the required curriculum that all students 
should be able to demonstrate and that will be used in evalu-
ating instructional materials and addressed on the state assess-
ment instruments; TEC, §28.002(j), which allows the SBOE to re-
quire by rule laboratory instruction in secondary science courses 
and require a specific amount or percentage of time in a sec-
ondary science course that must be laboratory instruction; TEC, 
§28.025(a),which requires the SBOE to determine by rule the 
curriculum requirements for the foundation high school gradua-
tion program that are consistent with the required curriculum un-
der the TEC, §28.002; and TEC, §28.025(b-2)(2), which requires 
the SBOE to allow a student by rule to comply with the curriculum 
requirements for the third and fourth mathematics credits under 
TEC, §28.025(b-1)(2), or the third and fourth science credits un-
der TEC, §28.025(b-1)(3), by successfully completing a career 
and technical education (CTE) course designated by the SBOE 
as containing substantially similar and rigorous content. 

CROSS REFERENCE TO STATUTE. The new sections imple-
ment Texas Education Code, §§7.102(c)(4); 28.002(a), (c), and 
(j); and 28.025(a) and (b-2)(2). 
§127.402. Engineering Design Process (One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 9 and 10. Prerequisite: Algebra I. Recommended 
prerequisite: Principles of Applied Engineering. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Engineering Design Process is an engineering course 
applicable to all engineering fields. Students use an iterative engineer-
ing design process to solve problems, make decisions, and manage a 
project. Professional practices are addressed, including development 
of a problem statement, maintenance of documentation, use of an en-
gineering notebook, research, project management, internal and exter-
nal communication, and creation of technical drawings and prototypes. 
The student delivers a professional presentation detailing the experi-
ence of working through each step of the engineering design process. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the importance of dressing appropriately, 
speaking politely, and conducting oneself in a manner appropriate for 
the profession and work site; 

(B) describe teamwork, group dynamics, and conflict 
resolution and how they can impact the collective outcome; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences; 

(D) identify time-management skills such as prioritiz-
ing tasks, following schedules, and tending to goal-relevant activities 
and how these practices optimize efficiency and results; 
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(E) define work ethic and discuss the characteristics of 
a positive work ethic, including punctuality, dependability, reliability, 
and responsibility for reporting for duty and performing assigned tasks; 

(F) identify and discuss the importance of professional-
ism, standards of conduct, and ethics as defined by the Texas Engineer-
ing Practice Act and rules concerning the practice of engineering and 
surveying; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) discuss the importance of safety in the workplace 
and why it is critical for employees and employers to maintain a safe 
work environment; and 

(K) describe the roles and responsibilities of managers. 

(2) The student understands there are different stages of 
the engineering design process and the importance of working through 
each stage as part of an iterative process. The student is expected to: 

(A) explain the importance of defining an engineering 
problem as an initial step in the engineering design process; 

(B) describe the research stage of the engineering de-
sign process; 

(C) define and discuss the roles of ideation and concep-
tualization in innovation and problem solving; 

(D) explain the criteria for selecting an idea or concept 
for detailed prototype design, development, and testing; 

(E) explain the purpose of non-technical drawings, 
technical drawings, models, and prototypes in designing a solution to 
an engineering problem; 

(F) describe the relevance of experimental design, con-
ducting tests, collecting data, and analyzing data to evaluate potential 
solutions; 

(G) explain how the engineering design process is iter-
ative and the role reflection plays in developing an optimized engineer-
ing solution; and 

(H) explain the purpose of effective communication 
throughout the entirety of the engineering design process to various 
audiences. 

(3) The student explores and develops skills to solve prob-
lems, make decisions, and manage a project. The student is expected 
to: 

(A) discuss strategies for managing time, setting dead-
lines, and prioritizing to accomplish goals; 

(B) identify constraints and describe the importance of 
planning around constraints, including budgets, resources, and materi-
als; 

(C) define milestones and deliverables and explain the 
advantages of dividing a large project into smaller milestones and de-
liverables; 

(D) identify different types of communication and ex-
plain how different types of communication lead to successful team-
work on a shared project in a professional setting; and 

(E) identify strategies to solve problems and describe 
how problem solving is utilized to accomplish personal and team ob-
jectives. 

(4) The student understands the foundations of occupa-
tional safety and health. The student is expected to: 

(A) explain and discuss the responsibilities of workers 
and employers to promote safety and health in the workplace and the 
rights of workers to a secure workplace; 

(B) explain the role industrial hygiene plays in occupa-
tional safety and explain various types of industrial hygiene hazards, 
including physical, chemical, biological, and ergonomic; 

(C) identify and explain the appropriate use of types of 
personal protective equipment used in industry; 

(D) demonstrate safe practices for preventing or reduc-
ing slips, trips, and falls in the workplace; 

(E) describe types of risks of and control methods to 
prevent electrical hazards in the workplace; and 

(F) identify workplace health and safety resources, in-
cluding emergency plans and Safety Data Sheets, and discuss how these 
resources are used to make decisions in the workplace. 

(5) The student understands the value of maintaining doc-
umentation using an engineering notebook. The student is expected to: 

(A) explain the purpose and legal value of maintaining 
an engineering notebook as intellectual property; 

(B) describe the proper implementation of an engineer-
ing notebook, including notebook type, documentation, signatures, 
adding external materials, sealing, and dating; 

(C) create and maintain an engineering notebook by 
recording ideas, notes, decisions, findings, deficiencies, and correc-
tions throughout the entire design process; and 

(D) communicate progress during the engineering de-
sign process at regular intervals using various methods such as written 
reports, informal presentations, and formal presentations. 

(6) The student understands how to conduct research in the 
engineering design process. The student is expected to: 

(A) describe the advantages and disadvantages of 
emerging technologies and practices in the research process; 

(B) explain the importance of identifying and synthe-
sizing information from a variety of sources in the research process; 

(C) explain the ethical acquisition and use of digital in-
formation; 

(D) demonstrate use and citation of source material eth-
ically and appropriately; 

(E) define and discuss intellectual property laws such 
as patent, copyright, and trade secret law and their role in protecting 
proprietary information in the research process; and 

(F) identify limitations in information and research 
such as outdated, conflicting, proprietary, or limited access. 

(7) The student understands the process of creating and re-
fining a problem statement in the engineering design process. The stu-
dent is expected to: 

(A) explain the essential components of a problem 
statement such as who the problem affects, when it is a problem, where 
the problem happens, and the magnitude of the problem; 
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(B) describe different methods for creating and refining 
a problem statement such as questioning, observation, and client needs; 

(C) create a problem statement that is concise, specific, 
and measurable; 

(D) collect, analyze, and interpret information relevant 
to a problem statement; 

(E) modify a problem statement based on information 
acquired from using processes or various analysis tools such as fish-
bone charts, root-cause analysis, 80-20 rule, heat maps, survey results, 
and end-user input; 

(F) explain the purpose of a technical document such 
as a design brief or design basis that compiles the objectives, con-
straints, data, alternatives, and design solutions in the engineering de-
sign process; and 

(G) compile a technical document that includes a prob-
lem statement, constraints, resources, budget, timeline, deliverables, 
and solution criteria such as quality, risk, and extent to which problem 
is solved. 

(8) The student understands the importance of conceptual-
izing a solution in the engineering design process. The student is ex-
pected to: 

(A) discuss the importance of creativity in engineering, 
innovation, and problem solving; 

(B) explain and use various techniques for idea gener-
ation such as brainstorming, mapping, storyboarding, sketching, ques-
tioning, reverse engineering, and natural solutions to create solution 
concepts; 

(C) explain the similarities and differences between de-
signing a solution in the classroom versus designing a solution in the 
real world; 

(D) analyze and evaluate solutions using the established 
criteria; 

(E) explain the importance of capturing client feedback 
to refine solution concepts; and 

(F) explain and use various techniques for gathering 
end-user input such as focus groups, interviews, and surveys to refine 
solution concepts. 

(9) The student creates technical drawings in the engineer-
ing design process. The student is expected to: 

(A) explain the role of freehand sketching, freehand 
modeling, technical drawing, and technical modeling in the develop-
ment of a prototype or solution; 

(B) create nontechnical representations such as 
sketches, drawings, or models of a solution with relevant annotations; 

(C) develop a technical model of the solution using a 
nontechnical representation of a solution; and 

(D) create technical drawings, including single-view 
projections, multi-view projections, and orthographic views, using 
industry standards. 

(10) The student creates prototypes in the engineering de-
sign process. The student is expected to: 

(A) identify different types of prototypes and explain 
the role of a prototype in the development of a solution; 

(B) identify and describe the steps needed to produce a 
prototype; 

(C) identify and use appropriate tools, equipment, ma-
chines, and materials to produce a prototype; and 

(D) present a prototype using presentation software. 

(11) The student tests and evaluates a prototype or solution 
using experiments, data, and end-user feedback. The student is ex-
pected to: 

(A) explain the purpose of conducting tests on a proto-
type or solution; 

(B) design appropriate protocols for testing a prototype 
or solution; 

(C) analyze, evaluate, and critique a prototype or so-
lution by using observational testing, experimental testing, empirical 
evidence, and statistical analysis; 

(D) collect end-user feedback using appropriate proto-
cols such as focus groups, interviews, and surveys to evaluate a proto-
type or solution; and 

(E) identify the successes and failures of a prototype or 
solution based on the criteria established in the testing protocols and 
technical document to determine next steps in the engineering design 
process. 

(12) The student understands the iterative nature of the en-
gineering design process to develop a solution. The student is expected 
to: 

(A) analyze design flaws of a prototype or solution us-
ing various tools such as fishbone charts, root-cause analysis, 80-20 
rule, heat maps, survey results, and end-user feedback; 

(B) iterate steps of the design process, as necessary, to 
improve and optimize a solution; and 

(C) evaluate the potential impact of a solution on the 
original problem identified during the design process. 

(13) The student prepares and delivers a professional pre-
sentation detailing the experience of working through each step of the 
engineering design process to create a viable solution. The student is 
expected to: 

(A) prepare and deliver a presentation detailing the 
experience of working through each step of the engineering design 
process to create a viable solution; 

(B) solicit and evaluate feedback on implementation of 
the design process and the presentation; and 

(C) present learning experiences such as essential skills 
gained, areas of personal growth, and challenges encountered through-
out the design process. 

§127.403. Programming for Engineers (One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. Prerequisite: Algebra I and Princi-
ples of Applied Engineering, Physics for Engineering, Introduction to 
Computer-Aided Design and Drafting, or Introduction to Engineering 
Design. Students shall be awarded one credit for successful comple-
tion of this course. 

(c) Introduction. 
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(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Programming for Engineers focus 
on understanding, writing, evaluating, and troubleshooting code to 
solve engineering problems. Students use the engineering process and 
computational thinking to write computer programs for real-world 
solutions. Students explore autonomous systems, sensors, and careers 
to integrate computational thinking within their engineering mindset. 
Students spend at least 40% of the instructional time completing 
hands-on, real-world projects. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence and are influ-
enced by an engineering design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(4) Computational thinking--foundations. The student ex-
plores the core concepts of computational thinking related to engineer-
ing solutions, a set of problem-solving processes that involve decom-
position, pattern recognition, abstraction, and algorithms. The student 
is expected to: 

(A) decompose real-world engineering problems into 
structured parts by using visual representation; 

(B) analyze and use industry-specific symbols, patterns, 
and sequences found in visual representations such as flow-charts, 
pseudocode, concept maps, or other representations of data; 

(C) define and practice abstraction in the context of 
writing a program to solve an engineering problem; 
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(D) design a plan using visual representation to docu-
ment a problem, possible solutions, and an expected timeline for the 
development of a coded engineering solution; 

(E) analyze different techniques used in debugging and 
apply them to an algorithm; 

(F) analyze the benefits of using iteration such as code 
and sequence repetition in algorithms, including loops and functions; 

(G) define and analyze Boolean expressions; 

(H) define and analyze conditional statements; 

(I) write code that uses conditional statements such as 
(if), (then), (while), and (else); 

(J) compare the differences between scripting and pro-
gramming languages such as interpretation versus compiling; and 

(K) identify and demonstrate when to use a compiler 
and editor for programming design. 

(5) Computational thinking--applications. The student ap-
plies the fundamentals of programming within the context of engineer-
ing. The student is expected to: 

(A) analyze how programming parallels iterative de-
sign within the engineering design process such as problem solving 
and critical thinking illustrated in an engineering notebook; 

(B) modify previously written code and implement the 
modified code to develop improved programs; 

(C) solve an engineering problem by creating block-
based or text-based programs that include sequences, functions, loops, 
conditionals, and events; 

(D) identify and label variables that relate to a program 
or algorithm; 

(E) manipulate and rename variables and describe dif-
ferent data types; 

(F) write comments while coding programs for engi-
neering solutions to enhance readability and functionality such as de-
scriptive identifiers, internal comments, white space, spacing, punctu-
ation, indentation, and standardized programming style; 

(G) write code that uses comparison operators such as 
greater than, less than, equal to, and modulus to perform mathematical 
computations; 

(H) write code that uses strings to sort different data 
types such as Boolean operators, floats, and integers; and 

(I) perform user testing on code to assess and improve 
a program. 

(6) The student understands physical computing systems 
to integrate input and output functions in engineering concepts. The 
student is expected to: 

(A) write programming to process data and control 
physical devices for efficient and optimized solutions; 

(B) apply coding to demonstrate the correct operation 
of the output device such as motors, video displays, speakers, rapid 
prototype machines, and lights; 

(C) apply coding to demonstrate the correct operation 
of the input device such as buttons, sensors, and switches; 

(D) apply critical problem-solving skills to trou-
bleshoot any errors and miscommunication such as wiring, code, and 
physical hardware; 

(E) apply basic circuit theory as it pertains to ground 
and power systems for diagramming input and output devices and use 
tools such as a multimeters, microcontrollers, sensors, and LEDs; and 

(F) use script writing to develop engineering solutions 
such as automatic data collecting, data analysis, programmable logic 
controllers, power system programming, robotics, and scripting for 
commercial engineering related software. 

(7) The student understands the roles of sensors and pro-
gramming sensors in engineering. The student is expected to: 

(A) describe how sensors were used in the past and are 
used currently in real-world engineered products, including innovative 
applications for sensors; 

(B) identify the proper input sensors to measure light, 
distance, sound, and color such as photoresistors, thermistors, sonar, 
switches, and buttons; 

(C) identify the specifications of sensors and other input 
devices used in engineering problems, including units of measurement, 
upper limits, lower limits, and errors; 

(D) select the proper sensor and defend the choice in 
developing a solution to an engineering problem; 

(E) write code that will control sensors and accurately 
collect relevant information pertaining to the function of sensors; 

(F) debug, asses, and test code to evaluate and improve 
sensor performance; and 

(G) document the steps of sensor integration in an en-
gineering notebook using flowcharts or technical drawings. 

(8) The student understands how automation plays a role 
in engineering and manufacturing. The student is excepted to: 

(A) research and explain how automated machines are 
used in engineering and manufacturing; 

(B) research and explain different job roles and required 
level of education in the field of automation; 

(C) compare the roles of engineers, technicians, and 
technologists in automation; 

(D) describe the role of safety and ethics related to the 
use of automation within engineering; and 

(E) convert a manual mechanical system to an auto-
mated system using code and hardware. 

(9) The student uses appropriate tools and demonstrates 
safe work habits. The student is expected to: 

(A) demonstrate lab safety as prescribed by the instruc-
tor in compliance with local, state, and federal regulations; 

(B) recognize the classification of hazardous materials 
and wastes; 

(C) dispose of hazardous materials and wastes appro-
priately; 

(D) describe the implications of negligent or improper 
maintenance of tools in engineering solutions; 

(E) demonstrate the use of precision measuring instru-
ments; 
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(F) analyze a circuit design and identify specific areas 
where quality, reliability, and safety features can be implemented; and 

(G) identify governmental and organizational regula-
tions for health and safety in the workplace related to electronics. 

§127.404. Engineering Design and Presentation I (One Credit), 
Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 10-12. Prerequisite: Algebra I and at least one 
credit in a course from the Engineering Career Cluster. Recommended 
prerequisite: Principles of Applied Engineering. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Engineering Design and Presenta-
tion I demonstrate knowledge and skills of the design process as it ap-
plies to engineering fields and project management using multiple soft-
ware applications and tools necessary to produce and present working 
drawings, solid model renderings, and prototypes. Through implemen-
tation of the design process, students transfer advanced academic skills 
to component designs. Additionally, students explore career opportuni-
ties in engineering, technology, and drafting and learn what is required 
to gain and maintain employment in these areas. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student understands the value of maintaining doc-
umentation using an engineering notebook. The student is expected to: 

(A) explain the legal value of maintaining an engineer-
ing notebook as intellectual property; 

(B) describe the proper implementation of an engineer-
ing notebook, including notebook type, documentation, signatures, 
adding external materials, sealing, and dating; and 

(C) create and maintain an engineering notebook by 
recording ideas, notes, decisions, findings, and corrections. 

(4) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 
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(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence an engineering 
design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(5) The student gains knowledge of and demonstrates the 
skills necessary for success in the engineering workplace. The student 
is expected to: 

(A) describe and compare the roles of an industry tech-
nician, engineering technologist, and engineer; 

(B) identify educational requirements and career oppor-
tunities for engineers, engineering technologists, and industry techni-
cians; 

(C) research and describe various engineering disci-
plines such as mechanical, civil, aerospace, biomedical, chemical 
civil, computer, electrical, petroleum, and other related and emerging 
fields; 

(D) investigate and describe the requirements of engi-
neering licensure and industry-based certifications; 

(E) investigate and describe elements of teamwork crit-
ical for success in the engineering and technology industries such as 
communication, active listening, and time management; 

(F) research and describe industry standards and gov-
ernmental regulations such as health and safety and environmental reg-
ulations applicable to a design problem; and 

(G) analyze and discuss ethical issues related to engi-
neering and technology. 

(6) The student understands the roles and responsibilities 
of individual team members, how successful teams function, and how 
to constructively contribute to the team. The student is expected to: 

(A) describe the various roles and responsibilities of a 
project team; 

(B) identify the strengths of individual team members 
to assign roles and distribute tasks within a team; and 

(C) describe and demonstrate appropriate behaviors 
such as active listening and clear communication while serving as a 
team leader and member on projects. 

(7) The student practices safe and proper work habits. The 
student is expected to: 

(A) identify and explain the appropriate use of types of 
personal protective equipment used in industry; 

(B) explain and comply with safety guidelines and pro-
cedures as described in relevant manuals, instructions, and regulations; 

(C) discuss the importance of safe walking and working 
surfaces in the workplace and best practices for preventing or reducing 
slips, trips, and falls in the workplace; 

(D) describe the various types of electrical hazards in 
the workplace and the risks associated with electrical hazards; 

(E) describe the various control methods to prevent 
electrical hazards in the workplace; 

(F) identify workplace health and safety resources, in-
cluding emergency plans and Safety Data Sheets, and explain how 
emergency plans and Safety Data Sheets are used to make decisions 
in the workplace; 

(G) describe the appropriate disposal of selected haz-
ardous materials and wastes; 

(H) perform routine maintenance on selected tools, 
equipment, and machines; 

(I) demonstrate proper handling, use, and storage of 
tools and materials; and 

(J) research and describe the consequences of negligent 
or improper equipment maintenance. 

(8) The student understands how visual and spatial reason-
ing applies to engineering design. The student is expected to: 

(A) describe and compare characteristics and dimen-
sional changes of two-dimensional (2D) and three-dimensional (3D) 
figures; 

(B) draw and manipulate geometric shapes in three di-
mensions; 

(C) create 2D views of a 3D object; and 

(D) explain the symmetry of figures through the propor-
tionate transformation of objects. 

(9) The student uses sketching and computer-aided design 
and drafting (CADD) to represent 3D objects in a 2D format needed 
for manufacturing an object. The student is expected to: 

(A) use single and multi-view projections to represent 
3D objects in a 2D format; 

(B) use appropriate line types in engineering drawings 
to represent 3D objects in a 2D format; 

(C) use orthographic and pictorial views to represent 
3D objects in a 2D format; 

(D) use auxiliary views to represent 3D objects in a 2D 
format; 

(E) use section views to represent 3D objects in a 2D 
format; 

(F) prepare and revise annotated multi-dimensional 
production drawings in computer-aided design and drafting to industry 
standards; 

(G) apply best practices for file structure and manage-
ment to efficiently retrieve and edit files; 

(H) use advanced dimensioning techniques, including 
annotation scale; and 

(I) construct and use CADD drawings to develop a 
model or prototype for presentation. 

(10) The student designs products using appropriate engi-
neering design processes and techniques. The student is expected to: 

(A) design product components using a variety of tech-
nologies; 

(B) research and analyze the applications of different 
types of CADD software for various engineering problems; 
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(C) create and interpret engineering drawings using in-
dustry standards; 

(D) describe how quality, reliability, and safety can be 
designed into specific products; 

(E) identify specific requirements of users with special 
needs and modify a product design to accommodate users with special 
needs; 

(F) research and explain the patenting process and ana-
lyze opportunities for potential patents related to a project; and 

(G) use multiple software applications for concept pre-
sentations. 

(11) The student builds a prototype(s) using the appropriate 
tools, materials, and techniques. The student is expected to: 

(A) identify and describe the steps needed to produce a 
prototype; 

(B) identify and use appropriate tools, equipment, ma-
chines, and materials to produce the prototype; 

(C) present the prototype and explain how the prototype 
meets the project requirements; and 

(D) evaluate the successes and failures of the proto-
type(s) in the context of an iterative design process. 

(12) The student creates justifiable solutions to open-ended 
real-world problems using engineering design practices and processes. 
The student is expected to: 

(A) identify and define an engineering problem; 

(B) formulate goals, objectives, and requirements to 
solve an engineering problem; 

(C) investigate and select appropriate materials for a 
particular product to be designed; 

(D) explain the importance of manufacturability and 
maintainability when designing a product; 

(E) determine design constraints such as personnel, re-
sources, funding, feasibility, and time associated with an engineering 
problem; 

(F) identify requirements, including health, safety, so-
cial, environmental, ethical, regulatory, and legal constraints, defining 
an engineering problem; 

(G) identify alternative solutions to a problem using a 
variety of techniques such as brainstorming, reverse engineering, and 
researching engineered and natural solutions; 

(H) test and evaluate proposed solutions using engi-
neering practices such as experiments, simulations, statistical analysis, 
and critical design review; and 

(I) select and justify a preferred solution to a problem 
using structured techniques such as a decision tree, design matrix, or 
cost-benefit analysis. 

(13) The student presents a solution derived through the 
engineering design process. The student is expected to: 

(A) present the solution in a professional manner; 

(B) solicit and evaluate feedback on the solution and 
presentation; and 

(C) present learning experiences, including essential 
skills gained, areas of personal growth, challenges, and solutions, 
encountered throughout the design process. 

§127.405. Engineering Design and Presentation II (Two Credits), 
Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12. Prerequisites: Algebra I, Geometry, and 
Principles of Applied Engineering or Engineering Design and Presenta-
tion I. Students shall be awarded two credits for successful completion 
of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Engineering Design and Presentation II is a continua-
tion of knowledge and skills learned in Engineering Design and Presen-
tation I. Students enrolled in this course demonstrate advanced knowl-
edge and skills of a system design process as it applies to engineering 
fields and project management using multiple software applications 
and tools necessary to produce and present working drawings, solid 
model renderings, and prototypes. Students expand on the use of a 
variety of computer hardware and software applications to complete 
assignments and projects. Through implementation of a system design 
process, students transfer advanced academic skills to component de-
signs and engineering systems. Emphasis is placed on transdisciplinary 
and integrative approaches using skills from ideation, prototyping, and 
project management methods. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
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audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how interested parties impact an engineer-
ing design process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule, influence an engineering de-
sign, and are influenced by an engineering design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(4) The student practices safe and proper work habits. The 
student is expected to: 

(A) identify and explain the appropriate use of types of 
personal protective equipment used in industry; 

(B) explain and comply with safety guidelines and pro-
cedures as described in relevant manuals, instructions, and regulations; 

(C) explain the importance of lock out tag out (LOTO) 
procedures in preventing the release of hazardous energy; 

(D) explain the importance of safe walking and working 
surfaces in the workplace and best practices for preventing or reducing 
slips, trips, and falls in the workplace; 

(E) describe the various types of electrical hazards in 
the workplace and the risks associated with electrical hazards; 

(F) describe the various control methods to prevent 
electrical hazards in the workplace; 

(G) identify workplace health and safety resources, in-
cluding emergency plans and Safety Data Sheets, and explain how 
health and safety resources are used to make decisions in the work-
place; 

(H) describe the appropriate disposal of selected haz-
ardous materials and wastes; 

(I) perform routine maintenance on selected tools, 
equipment, and machines; 

(J) handle, use, and store tools and materials correctly; 
and 

(K) research and describe the consequences of negli-
gent or improper equipment maintenance. 

(5) The student demonstrates the roles and responsibilities 
of individual team members, how successful teams function, and how 
to constructively contribute to the team. The student is expected to: 

(A) demonstrate the various roles and responsibilities 
of a project team; 

(B) create a plan to improve team member's skillsets 
based on strengths of individual team members; 

(C) demonstrate appropriate behaviors of a successful 
team such as active listening, development of consensus, and clear 
communication while serving as a team leader and member on projects; 
and 

(D) describe and demonstrate the roles and responsibil-
ities specific to team leaders such as assigning roles and responsibili-
ties, facilitating decision making, tracking progress, and soliciting and 
providing timely feedback to team members. 

(6) The student uses and documents engineering design 
processes. The student is expected to: 

(A) use idea generation techniques such as brainstorm-
ing, sketching, rapid prototyping, and mind mapping during conceptual 
stages and for resolving problems of an engineering project; 

(B) analyze and evaluate solution constraints; 
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(C) develop or improve a solution using evidence-based 
decision-making; 

(D) compare solutions using analysis tools such as a de-
cision matrix or paired comparison analysis; 

(E) create and maintain an organized engineering note-
book to record findings and corrections, including deficiencies in the 
design process and decisions throughout the entire design process; and 

(F) develop an engineering notebook or portfolio to 
record and justify the final design, construction, and manipulation of 
finished projects. 

(7) The student understands how systems impact the de-
sign, integration, and management of engineering solutions. The stu-
dent is expected to: 

(A) analyze and document systems such as electrical, 
mechanical, or information processes within a product or design con-
cept in engineering; 

(B) explain ethical reverse engineering; 

(C) reverse engineer a multi-system product and ex-
plain how the systems work together; and 

(D) modify a system design to meet a newly identified 
need or to improve performance. 

(8) The student demonstrates proficiency using computer-
aided design and drafting (CADD) software as part of the engineering 
design process. The student is expected to: 

(A) research and explain the features and benefits of dif-
ferent types of CADD software applications for use in design systems 
and problem solving; 

(B) identify and describe industry graphic standards 
such as American National Standards Institute (ANSI) and Interna-
tional Organization for Standardization (ISO) standards; 

(C) create drawings that meet industry standards using 
CADD software; 

(D) customize CADD software user interface options 
such as buttons, tabs, and ribbons to match different digital work envi-
ronments; 

(E) prepare and use advanced views such as auxiliary, 
section, and break-away using CADD software; 

(F) draw detailed parts, assembly diagrams, and sub-
assembly diagrams using CADD software; 

(G) indicate tolerances and standard fittings using ap-
propriate library functions within CADD software; 

(H) setup and apply annotation styles by defining fonts, 
dimension styles, and leader lines using CADD software; 

(I) identify and incorporate the use of advanced layout 
techniques and viewports using paper-space and modeling areas using 
CADD software; 

(J) create and use layers to organize objects in drawings 
using CADD software; 

(K) create and use custom templates using CADD soft-
ware for advanced project management; 

(L) use advanced polar tracking and blocking tech-
niques using CADD software to increase drawing efficiency; 

(M) create drawings that incorporate external referenc-
ing using CADD software; 

(N) create and render objects using parametric model-
ing tools within CADD software; and 

(O) model individual parts or assemblies and produce 
rendered or animated output using CADD software. 

(9) The student builds a prototype using the appropriate 
tools, materials, and techniques. The student is expected to: 

(A) delineate and implement the steps such as defining 
the problem and generating concepts needed to produce a prototype; 

(B) develop a prototype safely using tools, equipment, 
machines, or precision measuring instruments; 

(C) select and justify the use of materials for prototyp-
ing and manufacturing; 

(D) describe how design quality concepts, including 
performance, usability, accessibility, reliability, and safe use, affect 
prototype development; 

(E) document quality-control requirements in the de-
sign and production of a prototype; 

(F) evaluate prototype quality and performance to meet 
design criteria; 

(G) fabricate a prototype using a systems engineering 
approach to compare the actual prototype performance to the required 
performance; and 

(H) present a prototype and explain how the prototype 
meets the project requirements. 

(10) The student creates justifiable solutions to open-ended 
real-world problems within a multitude of engineering disciplines us-
ing engineering design practices and processes. The student is expected 
to: 

(A) identify and define a multi-system engineering 
problem requiring a complex solution from different engineering 
disciplines such as aerospace, biomedical, chemical, civil, electrical, 
industrial, mechanical, petroleum, robotics, or structural engineering; 

(B) formulate and document goals, objectives, and re-
quirements to solve a multi-system engineering problem; 

(C) determine the design constraints such as materials, 
personnel, resources, funding, manufacturability, feasibility, and time 
associated with a multi-system engineering problem; 

(D) identify parameters, including health, safety, so-
cial, environmental, ethical, regulatory, and legal constraints, defining 
a multi-system engineering problem; 

(E) identify or create alternative solutions to a 
multi-system engineering problem using a variety of techniques such 
as brainstorming, reverse engineering, and researching engineered and 
natural solutions; 

(F) test and evaluate proposed multi-system engineer-
ing solutions using tools such as models, prototypes, and mockups and 
methods such as simulations, critical design review, statistical analysis, 
and experiments; and 

(G) select and justify a preferred solution to a multi-sys-
tem engineering problem using a structured technique such as a deci-
sion tree, design matrix, or cost-benefit analysis. 
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(11) The student presents a solution derived through the en-
gineering design process. The student is expected to: 

(A) develop and deliver a presentation describing the 
solution to a multi-system engineering problem in a professional 
manner to an appropriate audience such as peers, educators, potential 
clients, potential employers, community members, or engineering 
professionals; 

(B) solicit and evaluate feedback from the audience on 
the multi-system engineering solution and presentation; and 

(C) present learning experiences, including essential 
skills gained, areas of personal growth, challenges, and solutions 
encountered throughout the design process for a multi-system engi-
neering solution. 

§127.406. Engineering Design and Problem Solving (One Credit), 
Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grade 12. Prerequisites: Algebra I, Geometry, and at least 
one credit in a Level 2 or higher course in the Engineering Career Clus-
ter. Recommended prerequisites or corequisites: Engineering Science, 
Chemistry, Physics, or Physics for Engineering. This course satisfies a 
high school science graduation requirement. Students shall be awarded 
one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) The Engineering Design and Problem Solving course 
extends students' problem solving skills by identifying needs and then 
devising solutions using scientific and engineering practices. Students 
apply prior knowledge to develop a multi-system product or solution 
for a complex problem. Students demonstrate project management 
skills by collaborating as part of a team, conducting research, and an-
alyzing data that culminates in a comprehensive report and presenta-
tion. Technical drawings, models, and prototypes are created using the 
appropriate tools, materials, and techniques. Structured decision-mak-
ing processes are used to select and justify a preferred, multi-system 
solution to an authentic problem. Students develop, implement, and 
document repeated trials of experiments and tests using scientific and 
engineering practices to determine whether a prototype meets design 
requirements. 

(4) Science, as defined by the National Academy of Sci-
ences, is the "use of evidence to construct testable explanations and 
predictions of natural phenomena, as well as the knowledge gener-
ated through this process." This vast body of changing and increas-
ing knowledge is described by physical, mathematical, and concep-
tual models. Students should know that some questions are outside the 
realm of science because they deal with phenomena that are not cur-
rently scientifically testable. 

(5) Scientific hypotheses and theories. Students are ex-
pected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry is the planned and deliberate investi-
gation of the natural world using scientific and engineering practices. 
Scientific methods of investigation are descriptive, comparative, or ex-
perimental. The method chosen should be appropriate to the ques-
tion being asked. Student learning for different types of investigations 
include descriptive investigations, which involve collecting data and 
recording observations without making comparisons; comparative in-
vestigations, which involve collecting data with variables that are ma-
nipulated to compare results; and experimental investigations, which 
involve processes similar to comparative investigations but in which a 
control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Scientific decision making is a way of answering ques-
tions about the natural world involving its own set of ethical standards 
about how the process of science should be carried out. Students should 
be able to distinguish between scientific decision-making methods (sci-
entific methods) and ethical and social decisions that involve science 
(the application of scientific information). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide a 
tool for understanding the ideas presented. Students should analyze a 
system in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 
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(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as dial caliper, microm-
eter, protractor, compass, scale rulers, multimeter, and circuit compo-
nents; 

(E) collect quantitative data using the International Sys-
tem of Units (SI) and United States customary units and qualitative data 
as evidence; 

(F) organize quantitative and qualitative data using 
spreadsheets, engineering notebooks, graphs, and charts; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
engineers and recognizes the importance of scientific research and in-
novation on society. The student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of various scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics (STEM) field. 

(6) The student understands how to implement an engi-
neering design process to develop a multi-system product or solution 
for a complex problem. The student is expected to: 

(A) implement the stages of an engineering design 
process to construct a model of a multi-system product or solution; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, affect stages of the engineering design process; 

(C) explain how interested parties affect an engineering 
design process; and 

(D) discuss how lessons learned from failure is often an 
essential component of the engineering design process. 
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(7) The student explores and implements the methods and 
aspects of project management for complex, multi-phase, multi-system 
projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) create a resource-loaded project schedule for an en-
gineering project; 

(D) maintain a resource-loaded project schedule for the 
life of an engineering project; 

(E) develop and implement a system for the organiza-
tion of project documentation such as file naming conventions, docu-
ment release control, and version control; 

(F) describe how project requirements, constraints, and 
deliverables affect the project schedule and influence and are influ-
enced by an engineering design; 

(G) create a budget that includes materials, equipment, 
and labor for an engineering project; 

(H) describe the importance of management of change 
(MOC) and how MOC applies throughout the life of an engineering 
project; 

(I) create and implement a project management plan for 
an engineering project; and 

(J) describe how techniques such as Monte Carlo sim-
ulation, risk matrices, and tornado diagrams are used to evaluate risk. 

(8) The student conducts research and analyzes data to cre-
ate a problem statement in the engineering design process. The student 
is expected to: 

(A) create an organized engineering notebook to record 
research and findings for an engineering project; 

(B) select an open-ended real-world problem that can 
be solved using scientific and engineering practices and the engineering 
design process; 

(C) collect, organize, analyze, and summarize scientific 
and technical articles, data, and information to support the development 
of a problem statement; 

(D) define and use relevant scientific and engineering 
vocabulary as it relates to the problem statement; 

(E) evaluate information from sources for quality, ac-
curacy, completeness, and reliability and conduct additional research 
as appropriate in the context of an iterative design process; and 

(F) create a problem statement that is concise, specific, 
and measurable. 

(9) The student identifies potential solutions and uses struc-
tured techniques to select and justify a preferred solution using scien-
tific and engineering practices and the engineering design process. The 
student is expected to: 

(A) identify or create alternative solutions to a problem 
using a variety of techniques such as sketching, brainstorming, reverse 
engineering, and researching engineered and natural solutions; 

(B) select a preferred solution to a problem by applying 
structured techniques such as a decision tree, design matrix, or cost-
benefit analysis; 

(C) evaluate whether the preferred solution meets the 
requirements of the problem statement in the context of an iterative 
design process; 

(D) identify material properties that are important to the 
solution design such as physical, mechanical, chemical, electrical, and 
magnetic properties and explain how material properties affect material 
selection; 

(E) explain how different engineering solutions can 
have significantly different effects on individuals, society, and the 
natural world; and 

(F) document concepts, solutions, findings, and struc-
tured decision-making techniques in the engineering notebook. 

(10) The student creates technical drawings, models, and 
prototypes using the appropriate tools, materials, and techniques. The 
student is expected to: 

(A) determine and explain the type of technical drawing 
that best represents the solution; 

(B) create a technical drawing(s) that includes dimen-
sions, scale, views, annotations, tolerances, legends, symbols, and ma-
terial specifications; 

(C) create a mathematical or physical model(s) to make 
predictions, identify limitations, and optimize design criteria; 

(D) create a prototype for testing; 

(E) evaluate the successes and failures of the proto-
type(s) in the context of an iterative design process; and 

(F) revise technical drawings, models, and prototype(s) 
as the solution evolves to better meet objectives. 

(11) The student develops, implements, and documents re-
peated trials of experiments and tests using scientific and engineering 
practices to determine whether a prototype meets design requirements. 
The student is expected to: 

(A) design and conduct experiments and tests to deter-
mine whether the prototype meets the requirements of the problem 
statement; 

(B) document and evaluate quantitative and qualitative 
data obtained through experiments and tests of the prototype in the 
engineering notebook; 

(C) create and analyze charts, data tables, or graphs to 
organize information collected during experiments on the prototype; 

(D) determine acceptable limits of error in data from 
experiments and tests of the prototype; 

(E) explain the purpose of regression analysis as a 
method to model and investigate relationships between independent 
and dependent variables from experiments and tests of the prototype; 

(F) identify linear and nonlinear relationships in data 
and situations where regression is appropriate; 

(G) identify sources of random error and systematic er-
ror and differentiate between both types of error from experiments and 
tests of the prototype; and 
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(H) evaluate and determine whether the prototype 
meets the requirements of the problem statement by analysis of data 
collected in the context of an iterative design process. 

(12) The student develops and presents a comprehensive 
report that describes the problem, research and information collected 
and analyzed, concepts and solutions considered, prototypes developed 
and tested, and final results. The student is expected to: 

(A) create and present the comprehensive report in a 
professional manner to an appropriate audience such as peers, educa-
tors, potential clients, potential employers, community members, or 
engineering professionals; 

(B) solicit and evaluate feedback from the audience on 
the comprehensive report and presentation; 

(C) present learning experiences such as essential skills 
gained, areas of personal growth, and challenges and solutions encoun-
tered throughout the design process; and 

(D) predict the local and global impacts or risks of an 
engineering solution to segments of the society such as the economy or 
the environment. 

§127.407. Environmental Engineering (One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 10-12. Prerequisites: At least one credit in a course 
from the Engineering or Energy Career Cluster. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) In Environmental Engineering, students research, de-
velop, and design solutions related to water, land, and energy problems, 
with consideration to ethics and regulations. Using technology and the 
engineering design process, students devise innovative solutions to ad-
dress current and future engineering challenges. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organiza-
tions, organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations, and work-based experiences. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 
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(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence and are influ-
enced by an engineering design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(4) Engineering ethics. The student applies ethical consid-
eration to analyze resilient engineered systems. The student is expected 
to: 

(A) compare the Texas Engineering Practices Act to the 
code of ethics of other engineering societies such as the American So-
ciety of Civil Engineers and the National Society of Professional En-
gineers to explain how engineers demonstrate the responsibility they 
have to serve the public interest, their clients, and the profession with 
a high degree of honesty, integrity, and accountability; 

(B) research the New London school explosion and ex-
plain how this event led to the development of the Texas Engineering 
Practice Act and other regulations such as odorization of natural gas; 

(C) evaluate and explain an engineering ethical 
dilemma between environmental considerations and the needs and 
wants of society; and 

(D) explain how engineering solutions can have signifi-
cantly different impacts on an individual, society, and the natural world. 

(5) Models. The student builds a model using the appro-
priate tools, materials, and techniques. The student is expected to: 

(A) identify and describe the steps needed to produce 
a model of a system such as hydrological, watershed management, or 
geospatial analysis models; 

(B) identify advantages and limitations of models such 
as size, scale, properties, and materials; 

(C) identify and use appropriate tools, equipment, and 
materials to produce a model; 

(D) describe the use of a model to accurately represent 
the key aspects of a physical system, including the identification of con-
straints such as cost, time, or expertise, that may influence the selection 
of a model; 

(E) develop a design proposal using a variety of media 
to produce a model; and 

(F) evaluate the successes and failures of a model in the 
context of an iterative design process. 

(6) Critical and creative problem-solving. The student ex-
amines environmental challenges and gathers assumptions to synthe-
size a meaningful, well-defined problem and ideates multiple solutions. 
The student is expected to: 

(A) collect, analyze, and interpret information relevant 
to an environmental engineering problem; 

(B) document a design process according to best prac-
tices in an engineering notebook; 

(C) identify and define visual, functional, and design re-
quirements with realistic constraints against which solution alternatives 
can be evaluated; 

(D) list potential appropriate criteria for a defined prob-
lem that may impact the success of a design solution such as economic, 
environmental, ethical, health and safety, technical feasibility, and de-
sign; 

(E) represent concepts using a variety of visual tools 
such as sketches, graphs, and charts to communicate the details of an 
idea; 

(F) develop, design, and test alternatives to generate 
valid quantitative data to inform decision making and demonstrate 
solutions; and 

(G) explain why there are often multiple viable solu-
tions. 

(7) Critical and creative problem-solving. The student se-
lects the optimal design solution for real-world environmental prob-
lems based on engineering judgement. The student is expected to: 

(A) evaluate competing solutions paths using a decision 
matrix to compare solutions based on design criteria; 

(B) formulate a risk analysis matrix using a spreadsheet 
to evaluate threats and opportunities, including cost, time, and environ-
mental impacts; 

(C) identify data needed to address an environmental 
engineering research question and the appropriate tools necessary to 
collect, record, analyze, and evaluate the data; and 

(D) evaluate evidence and arguments to identify defi-
ciencies, limitations, and biases for appropriate next steps in the pursuit 
of a better solution. 

(8) Engineering tools and technology. The student uses a 
variety of techniques to measure and report quantities appropriate for 
an environmental analysis. The student is expected to: 

(A) research and determine appropriate units of mea-
sure, including acres, miles, and hectares, for environmental analysis; 

(B) measure and estimate a large-scale area such as a 
wetland, streamline, or floodplain using maps or digital resources; 

(C) perform dimensional analysis and unit conversions 
to transform data to units appropriate for a particular purpose or model; 
and 

(D) select and effectively use appropriate tools for ac-
curately measuring specific volumes. 

(9) Water resources. The student analyzes environmental 
factors related to safe drinking water. The student is expected to: 

(A) research and describe the Texas State Water Plan, 
including the sources of water, floodplain management, and recycling; 

(B) analyze the relationship between population growth 
and water resources; 

(C) describe how human health is affected by the qual-
ity of drinking water sources; 

(D) describe and compare the most common sources of 
drinking water such as desalination, aquifers, surface water, and re-
claimed water in developed and developing countries; 

(E) explain the characteristics of potable water; 
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(F) describe common sources of drinking water con-
tamination, including stormwater runoff; 

(G) explain contaminant cycling through an ecosystem; 
and 

(H) describe the infrastructure components of private 
wells and public drinking water systems. 

(10) Water quality. The student evaluates water quality and 
uses a variety of chemical and biological assays to describe water qual-
ity. The student is expected to: 

(A) research and describe Environmental Protection 
Agency (EPA) and Texas Commission on Environmental Quality 
(TCEQ) surface water quality standards for rivers, lakes, and estuaries; 

(B) research and describe annual water quality compli-
ance reports and compare water quality between the different reports; 

(C) explain how water quality is quantitatively mea-
sured using chemical and biologically based testing processes; 

(D) perform and analyze a culture assay to detect col-
iform in water; 

(E) collect a water sample and determine water turbid-
ity and pH; 

(F) outline the stages of treatment that a typical septic 
system and modern sewage treatment plant use to treat sewage water; 

(G) explain the role of bacteria in wastewater treatment; 

(H) research and describe emerging contaminants such 
as microplastics and pharmaceuticals in water; 

(I) describe the interacting roles of bacteria, protozoa, 
and rotifers in a wastewater treatment ecosystem; 

(J) describe and provide examples of how physical, 
chemical, and biological processes work in the process of purifying 
contaminated water; 

(K) explain how plants remove nitrates from contami-
nated water; 

(L) use the engineering design process to design, build, 
and test a water filtration system; 

(M) design and perform an experiment to use phytore-
mediation to remove contaminants from water; and 

(N) design and conduct a scientific experiment to test a 
variable affecting the bacteria's ability to decompose oil. 

(11) Energy. The student demonstrates a working knowl-
edge of various sources of energy and their environmental and eco-
nomic impact. The student is expected to: 

(A) explain the differences between and cost of renew-
able and non-renewable sources of energy and provide examples of 
each; 

(B) identify and measure the amount and types of en-
ergy that students use in their daily lives; 

(C) compare the fuel efficiency of various fuel sources; 

(D) analyze the results of software simulations and 
models that vary the amounts and types of energy used to predict 
future energy needs; 

(E) perform a full life cycle assessment (LCA) of ma-
terial and energy sources; and 

(F) identify the variables and the methods for complet-
ing an LCA. 

(12) Engineering resilient systems. The student under-
stands the environmental impacts to infrastructure systems and the 
need to support system performance with resilient solutions. The 
student is expected to: 

(A) describe mitigation techniques and their associated 
costs for air pollutants and greenhouse gas emissions; 

(B) analyze the impact on humans of naturally occur-
ring extreme weather events such as flooding, hurricanes, tornadoes, 
and thunderstorms; 

(C) research and explain how engineering design can be 
more resilient to environmental impacts to limit additional impacts to 
the natural environment; and 

(D) research and explain elements of natural environ-
mental resilience. 

(13) Land management. The student understands land 
management and land management practices. The student is expected 
to: 

(A) explain the value of a healthy ecosystem and the 
impact of biodiversity on the environment; 

(B) research and explain ecological value of the land 
such as direct products and provisioning, regulating, supporting, and 
cultural services; 

(C) identify land conservation and preservation restora-
tive measures using industry practice standards such as the United 
States Department of Agriculture (USDA) National Resources Con-
servation Services (NRCS) Conservation Practice Standards for a 
given land area; 

(D) research changes in land use and land cover over 
time using geospatial tools; 

(E) analyze and report environmental impacts due to 
changes in land use such as urbanization over time; and 

(F) explain the role of protected areas and lands to safe-
guard natural ecosystems. 

(14) Waste management. The student understands the role 
and importance of waste management. The student is expected to: 

(A) analyze the impacts of reduction, reuse, and recy-
cling in waste management; 

(B) explain the impact of individual practices of waste 
reduction on resource management; 

(C) explain the capture and use of methane gas from 
landfills; 

(D) analyze the waste breakdown cycle of various 
waste products that enter landfills; and 

(E) research and describe hazardous waste products and 
impacts on the environment, including long-term storage needs and 
pollution. 

(15) Regulations. The student understands the role of na-
tional and local standards and regulations in environmental design. The 
student is expected to: 

(A) research and describe the functions of the EPA and 
U.S. Fish and Wildlife Service; 
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(B) research and describe the functions of the TCEQ 
and the Texas Parks and Wildlife Department; and 

(C) describe the relationship between the National En-
vironmental Policy Act, the EPA, and TCEQ. 

(16) Future challenges in environmental engineering. The 
student discusses and analyzes some of the persistent environmental 
engineering challenges to sustain growing populations and the natural 
environment and improve quality of life. The student is expected to: 

(A) explain why some environmental engineering chal-
lenges are persistent such as providing access to clean water, energy, 
sanitation, and health to growing populations; 

(B) create a solution to a current challenge to meet the 
needs of society without compromising the ability to meet the needs of 
the future; 

(C) identify principles that help guide development of 
solutions with considerations for sustainable development to include 
people and the planet; and 

(D) describe the life cycle of a product or service and 
identify energy consumption, wastes, and emissions that are produced 
in the process. 

§127.408. Fluid Mechanics (One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12. Prerequisite: at least one credit in a 
course from the Engineering Career Cluster and Physics or Chemistry. 
Recommended prerequisite or corequisite: Algebra II. This course sat-
isfies a high school science graduation requirement. Students shall be 
awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Fluid Mechanics investigate 
the behavior and properties of fluids, including liquids and gasses. 
Through hands-on experiments, simulations, and real-world examples, 
students learn about concepts such as viscosity, pressure, buoyancy, 
and flow dynamics. Students explore how fluids interact with solid 
objects, understanding phenomena like lift and drag, which are critical 
to the operation of ships, airplanes, and vehicles. Students engage in 
case studies and problem-solving activities to gain insights into how 
fluid mechanics shape our everyday lives, technological advance-
ments, and industrial applications. This course prepares students to 
progress in careers in engineering and scientific disciplines such as 
aerospace, mechanical, civil, chemical, materials, and physics. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 

in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 
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(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as dial calipers, protrac-
tors, scale rulers, tape measures, load cells, micrometers, scales, ten-
siometer, multimeter, and thermometers; 

(E) collect quantitative data using the System Interna-
tional (SI) and United States customary units and qualitative data as 
evidence; 

(F) organize quantitative and qualitative data using 
spreadsheets, engineering notebooks, graphs, and charts; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
engineers and recognizes the importance of scientific research and in-
novation on society. The student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing so as to encourage critical think-
ing by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of various scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics (STEM) field. 

(6) The student explains the application of fluids in histor-
ical and modern applications. The student is expected to: 

(A) describe the efficient storage and transportation of 
fluids, including gravity flow and natural phenomena such as aque-
ducts, water towers, winds, and currents; 

(B) explain the use of fluids in power generation and 
power transmission such as hydraulics, pneumatics, pumps, compres-
sors, and turbomachinery; and 

(C) explain the impact of lift and drag on a moving ob-
ject. 

(7) The student describes basic concepts of fluid mechan-
ics. The student is expected to: 

(A) differentiate and compare the properties that distin-
guish a solid from a fluid; 

(B) define the characteristics of a fluid and identify dif-
ferent types of fluids, including gasses, liquids, Newtonian, and non-
Newtonian; 

(C) define and list examples of compressible and in-
compressible fluids; 

(D) explain the properties of fluids, including density, 
specific weight, specific gravity, viscosity, and compressibility; 

(E) describe methods to measure and calculate the den-
sity, specific weight, specific gravity, viscosity, and compressibility of 
a Newtonian fluid; 

(F) calculate density, specific weight, and specific grav-
ity for a variety of fluids from measured data; 

(G) explain the appropriate use of material reference 
frames and spatial reference frames, including boundary conditions, 
control surfaces, and control volumes; 

(H) identify and explain the variables in the ideal gas 
law and apply the ideal gas law to constructed problems; 

(I) explain the laws of conservation of energy and con-
servation of mass, including the algebraic version of Reynold's Trans-
port theorem; and 

(J) identify appropriate boundary conditions, including 
no-slip and ambient pressure boundary conditions in fluid flow. 

(8) The student demonstrates an understanding of pressure 
and hydrostatics and calculates values in a variety of systems. The 
student is expected to: 

(A) describe the relationship between force, area, and 
pressure; 

(B) calculate force proportionalities in hydraulic and 
pneumatic cylinders using Pascal's law and explain the impact of the 
cylinders' diameter on the resultant force; 

(C) differentiate between atmospheric pressure, gauge 
pressure, and absolute pressure; 

(D) describe the working principles of a pressure gauge 
and measure fluid pressure using dial gauges and manometers; 

(E) calculate the buoyant force of floating and sub-
merged objects according to Archimedes' principle; and 

(F) define and calculate hydrostatic pressure. 

(9) The student demonstrates an understanding of fluid 
flows in steady-state pipes, channels, and free jets. The student is 
expected to: 
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(A) compare developing, fully developed, and steady-
state Newtonian fluid flows in pipes and channels; 

(B) compare fluid flow profiles, including uniform and 
parabolic; 

(C) describe experimental measurements of fluid flow 
field lines, including stream, streak, and pathlines; 

(D) calculate volumetric flow rate in a steady state sys-
tem using the continuity equation and conservation of mass; 

(E) explain how Bernoulli's equation relates to the total 
energy of a steady-state system; 

(F) calculate unknown variables in varying conditions, 
including changes in height, velocity, and cross-sectional area of a 
steady state system using Bernoulli's equation and the conservation of 
energy; 

(G) derive Torricelli's equation from Bernoulli's equa-
tion and calculate the exit velocity and mass flow rates of free jets; 

(H) calculate fluid flows in pipes, channels, and free jets 
using the Reynolds Transport theorem and conservation of mass; and 

(I) calculate the resultant force of a free jet at the outlet 
based on the density of the fluid, cross-sectional area, pressure, and 
velocity of the fluid. 

(10) The student demonstrates an understanding of the ef-
fects of an object moving through a fluid. The student is expected to: 

(A) differentiate turbulent and laminar flows; 

(B) calculate the Reynolds number of given flows to de-
termine if the flows are turbulent or laminar; 

(C) define lift and drag as applied to fluid flows; 

(D) explain the relationship between viscosity and 
shear force in a fluid flow; 

(E) explain the variables of lift and drag formulas and 
how the variables relate to fluid flow; and 

(F) design an experiment to measure the drag coeffi-
cient for a solid body in a fluid flow. 

(11) The student understands compressible flow and the re-
lationship between sound transmission through a fluid and fluid com-
pression. The student is expected to: 

(A) differentiate between compressible and incom-
pressible fluids and explain the effect of compressibility on the speed 
of sound through a fluid; 

(B) explain how density impacts the speed of sound 
through a fluid; 

(C) calculate and use the Mach number to model a fluid 
as compressible or incompressible; and 

(D) explain the effects on fluid, including shock waves, 
when the sound barrier is broken. 

(12) The student designs and analyzes fluid systems. The 
student is expected to: 

(A) explain the function of weirs in an open channel and 
describe an application of weirs such as flow control or flow measure-
ment; 

(B) calculate the fluid flow in open channels with dif-
ferent shapes, slopes, and weirs; 

(C) design an application of hydrostatics using the prin-
ciple of buoyancy such as a boat, submarine, floating dock, or hot air 
balloon; 

(D) analyze and design a fluid device such as a clepsy-
dra, water tower, pressure regulator, or nozzle using the principles of 
fluid dynamics; 

(E) describe applications and processes of different 
types of pumps, including centrifugal pumps, peristaltic pumps, gear 
pumps, and positive displacement pumps; 

(F) describe the operation of a centrifugal pump and ex-
plain the data presented in a pump curve, including head, flow rate, ef-
ficiency, and power; 

(G) design a hydraulics system with components, in-
cluding hydraulic fluid, pump, reservoir, motor, cylinders, valves, and 
flow controllers; 

(H) identify and compare different types of turboma-
chines, including pumps and turbines; 

(I) describe and differentiate the applications of turbo-
machines, including pumps and turbines; and 

(J) explain the concept of tribology and identify the as-
sociated variables of tribology such as film thicknesses and pressures. 

§127.409. Mechanics of Materials (One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12. Prerequisites: at least one credit from 
the Engineering Career Cluster and Physics. Prerequisite or corequi-
site: Algebra II. This course satisfies a high school science graduation 
requirement. Students shall be awarded one credit for the successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Mechanics of Materials describe 
the mechanical behavior of engineering materials, including metals, 
ceramics, polymers, composites, welds, and adhesives, and the ap-
plications of load, deformation, stress and strain relationships for de-
formable bodies, and mechanical elements relevant to engineers. The 
course includes axially loaded members, buckling of columns, tor-
sional members, beams, and failure. 

(4) Nature of science. Science, as defined by the National 
Academy of Sciences, is the "use of evidence to construct testable ex-
planations and predictions of natural phenomena, as well as the knowl-
edge generated through this process." This vast body of changing and 
increasing knowledge is described by physical, mathematical, and con-
ceptual models. Students should know that some questions are outside 
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the realm of science because they deal with phenomena that are not 
scientifically testable. 

(5) Scientific hypotheses and theories. Students are ex-
pected to know that: 

(A) hypotheses are tentative and testable statements 
that must be capable of being supported or not supported by observa-
tional evidence. Hypotheses of durable explanatory power that have 
been tested over a wide variety of conditions are incorporated into 
theories; and 

(B) scientific theories are based on natural and physical 
phenomena and are capable of being tested by multiple independent 
researchers. Unlike hypotheses, scientific theories are well established 
and highly reliable explanations, but they may be subject to change as 
new areas of science and new technologies are developed. 

(6) Scientific inquiry. Scientific inquiry is the planned and 
deliberate investigation of the natural world using scientific and engi-
neering practices. Scientific methods of investigation are descriptive, 
comparative, or experimental. The method chosen should be appro-
priate to the question being asked. Student learning for different types 
of investigations include descriptive investigations, which involve col-
lecting data and recording observations without making comparisons; 
comparative investigations, which involve collecting data with vari-
ables that are manipulated to compare results; and experimental inves-
tigations, which involve processes similar to comparative investiga-
tions but in which a control is identified. 

(A) Scientific practices. Students should be able to ask 
questions, plan and conduct investigations to answer questions, and 
explain phenomena using appropriate tools and models. 

(B) Engineering practices. Students should be able to 
identify problems and design solutions using appropriate tools and 
models. 

(7) Science and social ethics. Scientific decision making 
is a way of answering questions about the natural world involving its 
own set of ethical standards about how the process of science should be 
carried out. Students should be able to distinguish between scientific 
decision-making methods (scientific methods) and ethical and social 
decisions that involve science (the application of scientific informa-
tion). 

(8) Science consists of recurring themes and making con-
nections between overarching concepts. Recurring themes include sys-
tems, models, and patterns. All systems have basic properties that can 
be described in space, time, energy, and matter. Change and constancy 
occur in systems as patterns and can be observed, measured, and mod-
eled. These patterns help to make predictions that can be scientifically 
tested, while models allow for boundary specification and provide tools 
for understanding the ideas presented. Students should analyze a sys-
tem in terms of its components and how these components relate to 
each other, to the whole, and to the external environment. 

(9) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(10) Statements that contain the word "including" refer-
ence content that must be mastered, while those containing the phrase 
"such as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student, for at least 40% of instructional time, asks 
questions, identifies problems, and plans and safely conducts class-
room, laboratory, and field investigations to answer questions, explain 
phenomena, or design solutions using appropriate tools and models. 
The student is expected to: 

(A) ask questions and define problems based on obser-
vations or information from text, phenomena, models, or investiga-
tions; 

(B) apply scientific practices to plan and conduct de-
scriptive, comparative, and experimental investigations and use engi-
neering practices to design solutions to problems; 

(C) use appropriate safety equipment and practices dur-
ing laboratory, classroom, and field investigations as outlined in Texas 
Education Agency-approved safety standards; 

(D) use appropriate tools such as dial calipers, protrac-
tors, scale rulers, tape measures, load cells, micrometers, scales, ten-
someters, multimeters, and thermometers; 
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(E) collect quantitative data using the System Interna-
tional (SI) and United States customary units and qualitative data as 
evidence; 

(F) organize quantitative and qualitative data using 
spreadsheets, engineering notebooks, graphs, and charts; 

(G) develop and use models to represent phenomena, 
systems, processes, or solutions to engineering problems; and 

(H) distinguish between scientific hypotheses, theories, 
and laws. 

(3) The student analyzes and interprets data to derive 
meaning, identify features and patterns, and discover relationships or 
correlations to develop evidence-based arguments or evaluate designs. 
The student is expected to: 

(A) identify advantages and limitations of models such 
as their size, scale, properties, and materials; 

(B) analyze data by identifying significant statistical 
features, patterns, sources of error, and limitations; 

(C) use mathematical calculations to assess quantitative 
relationships in data; and 

(D) evaluate experimental and engineering designs. 

(4) The student develops evidence-based explanations and 
communicates findings, conclusions, and proposed solutions. The stu-
dent is expected to: 

(A) develop explanations and propose solutions sup-
ported by data and models and consistent with scientific ideas, 
principles, and theories; 

(B) communicate explanations and solutions individu-
ally and collaboratively in a variety of settings and formats; and 

(C) engage respectfully in scientific argumentation us-
ing applied scientific explanations and empirical evidence. 

(5) The student knows the contributions of scientists and 
engineers and recognizes the importance of scientific research and in-
novation on society. The student is expected to: 

(A) analyze, evaluate, and critique scientific explana-
tions and solutions by using empirical evidence, logical reasoning, and 
experimental and observational testing to encourage critical thinking 
by the student; 

(B) relate the impact of past and current research on sci-
entific thought and society, including research methodology, cost-ben-
efit analysis, and contributions of various scientists and engineers as 
related to the content; and 

(C) research and explore resources such as museums, 
libraries, professional organizations, private companies, online plat-
forms, and mentors employed in a science, technology, engineering, 
and mathematics (STEM) field. 

(6) The student examines the historical developments that 
led to the field of mechanics of materials and material science. The 
student is expected to: 

(A) describe the contribution to the field of mechanics 
by historical scientists such as Pascal, Galileo, Euler, Navier, Lame, 
Poisson, Hooke, and Young; 

(B) describe key historical advancements related to the 
development of different materials such as bronze, iron, steel, Damas-
cus steel, and Roman concrete; 

(C) explain how materials have influenced historical 
events and products such as the steel in the Titanic, the space race, and 
smartphones; 

(D) evaluate and explain the impact of modern devel-
opment of materials to manufacturing such as composites, nanotech-
nology, semi-conductors, and alloys and the effects of processes on 
materials such as subtractive manufacturing, additive manufacturing, 
and welding; and 

(E) describe the development of shapes in architectural 
structures such as columns, arches, domes, keystones, and suspension 
bridges. 

(7) The student identifies and measures different properties 
of an object. The student is expected to: 

(A) classify properties of an object as geometric, struc-
tural, or material; 

(B) identify and describe the application of tools, in-
cluding rulers, calipers, micrometers, weighing scales, tensile testers 
(tensometers), and thermometers; 

(C) measure common properties of materials, including 
length, width, height, and mass; 

(D) measure and observe intrinsic properties of materi-
als such as hardness, thermal conductivity, and impact resistance; 

(E) calculate density, cross-sectional area, specific 
gravity, thermal expansion, modulus of elasticity, Poisson's ratio, bulk 
modulus, yield, and ultimate stress using data from a table or graph; 

(F) differentiate material properties, including ductility, 
malleability, resilience, toughness, and reflectivity; 

(G) classify material properties as geometric (extrin-
sic), material (intrinsic), or structural; and 

(H) classify types of materials, including metals and al-
loys, polymers, ceramics, biomaterials, composites, and semiconduc-
tors. 

(8) The student understands various manifestations of 
forces acting on solids. The student is expected to: 

(A) illustrate forces, including axial, radial, normal, tor-
sional, and shear and identify different units such as newtons, pounds, 
and kips used in force measurement; 

(B) explain force intensity of distributed forces, includ-
ing forces distributed over a line, area, and volume; 

(C) calculate and simplify multiple loads to a single 
combined load; 

(D) distinguish between normal forces and shear forces; 
and 

(E) identify and calculate different types of stress, in-
cluding axial stress, shear stress, and bending stress. 

(9) The student evaluates the effect of temperature on the 
properties of a material. The student is expected to: 

(A) describe engineering applications of thermo-me-
chanical properties such as thermometers, thermocouples, thermistors, 
thermostatic valves and controllers, and fuses; 

(B) explain the atomic origin of thermal expansion re-
sulting in measurable effects such as building height change and mate-
rial distortion; 

50 TexReg 1592 February 28, 2025 Texas Register 



(C) describe potential failure modes due to thermal ex-
pansion for kinematically constrained structures; 

(D) explain how to accommodate thermal expansion in 
construction such as buckling of railroad rails, U-runs in piping, and 
expansion joints; and 

(E) explain the effect of temperature on the mechanical 
properties of materials, including modulus of elasticity, yield strength, 
ductility, and toughness. 

(10) The student determines the material properties from 
different mechanical material tests and how they are graphically repre-
sented. The student is expected to: 

(A) describe a tensile test, the various possible shapes 
of tensile testing specimens, and tensile test measurements, including 
force, elongation, and change in thickness; 

(B) analyze data from a tensile test to calculate engi-
neering stress and strain for various materials such as aluminum, brass, 
cast iron, steel, and nylon at significantly different temperatures; 

(C) plot engineering stress and strain on a two-dimen-
sional graph; 

(D) identify regions of a stress-strain curve, including 
elastic deformation, plastic deformation, resilience, strain hardening, 
fracture, and tension toughness; 

(E) estimate the values from a stress-strain curve, in-
cluding 0.2% offset, modulus of elasticity, yield stress, ultimate stress, 
resilience, and tension toughness; 

(F) compare and explain differences in testing plots 
based on differences in specimen geometry and material; 

(G) compare different types of material testing, includ-
ing compression tests, tensile tests, and three-point bending tests; 

(H) analyze testing results from compression and 
three-point bending tests with different specimen geometries, includ-
ing length, cross-sectional shape, and cross-sectional area; and 

(I) describe modern mechanical testing such as digital 
image correlation, thermography, acoustic emission, and x-ray diffrac-
tion. 

(11) The student analyzes the impact of the cross-sectional 
geometry on the second moment of area for beams and shafts. The 
student is expected to: 

(A) calculate the area and the second moment of area 
for primitive shapes, including rectangles, triangles, circles, and semi-
circles; 

(B) explain the parallel-axis theorem and use the paral-
lel axis theorem to calculate the second moment of area for complex 
shapes; 

(C) calculate area, centroid, and second moment of area 
for complex shapes composed of primitive shapes such as an H-beam, 
square tubes, round tubes, and angle iron; and 

(D) hypothesize the best cross-sectional shape for dif-
ferent types of loads such as tension, compression, torsion, bending, 
and combinations of these loads. 

(12) The student represents point and distributed forces on 
a sketch and calculates the maximum deflection and factor of safety 
of bars, cables, columns, beams, and shafts using algebraic equations. 
The student is expected to: 

(A) describe the consequences of stresses such as elas-
tic deformation, plastic deformation, and fracture on solid objects with 
mass; 

(B) calculate the maximum deflection of various ho-
mogenous prismatic beams, including simply supported, cantilever, 
and overhang beams, using algebraic formulas; 

(C) calculate the factor of safety of various homoge-
nous prismatic beams, including simply supported, cantilever, over-
hang beams, and columns, using algebraic formulas; 

(D) analyze the impact of cross-sectional area and 
length on the potential for various homogenous prismatic columns to 
buckle under load; 

(E) explain the impact of and the reason for using a ta-
pered object in structural applications; and 

(F) describe why pre-stress is used in applications such 
as shot-peening, tempered glass, wheel spokes, flatbed trailers, and 
bridges. 

(13) Students demonstrate an understanding of stress, 
strain, and displacement fields throughout a structure, including bars 
and beams. The student is expected to: 

(A) identify compression and tension regions in a bent 
beam; 

(B) describe the kinematics of a bent member, including 
elongation due to tension, shortening due to compression, the neutral 
axis, and the linear displacement profile; and 

(C) identify regions of compression and tension in dig-
ital image correlation data. 

(14) The student understands that the mechanics of mate-
rials are required to analyze a multi-member structure for strength and 
stability in real-world applications. The student is expected to: 

(A) compare permanent and non-permanent joints, in-
cluding welding, brazing, soldering, adhesives, bolting, screwing, and 
riveting joints; 

(B) analyze a bolted connection for pre-stress, load, fac-
tor of safety, grade, size, yield stress, and applied torque; and 

(C) design a structure to support a specified load with 
materials of adequate properties, size, and geometry and with an ap-
propriate factor of safety. 

§127.410. Statics (One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12. Prerequisites: at least one credit in a 
course from the Engineering Career Cluster and Physics. Prerequisite 
or corequisite: Algebra II. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
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technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Statics is a gateway course into most engineering ma-
jors such as aerospace, mechanical, civil, and biomedical engineering. 
Students learn the elements of statics that include the forces in struc-
tures that are in equilibrium and usually not moving. This includes 
forces calculated in two dimensions, free-body diagrams, distributed 
loads, centroids, and friction as applied to cables, trusses, beams, ma-
chines, gears, and mechanisms. Students explore scenarios where ob-
jects remain stationary, emphasizing the importance of balance and sta-
bility in engineering design. This course not only equips students with 
theoretical knowledge but also empowers them with practical skills that 
are indispensable in real-world engineering scenarios. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student describes milestones in structural design 
and construction throughout history. The student is expected to: 

(A) research and evaluate the significance of pioneer-
ing structures such as the Eiffel Tower, pyramids, Roman aqueducts, 
ferris wheel, Sydney Opera House, and St. Louis Bridge to the field of 
structural design; 

(B) analyze how locally available materials and tech-
nology have impacted the construction of structures through time; 

(C) identify the contributions of structural design 
pioneers such as Archimedes, Leonardo DaVinci, Galileo, René 
Descartes, and Albert of Saxony; and 

(D) identify careers that use the field of statics and pre-
dict the future application of statics. 

(3) The student measures and converts units in the System 
International (SI) units and United States (US) customary systems of 
measurement. The student is expected to: 

(A) measure objects using different units of measure-
ment such as feet, inches, centimeters, meters, pounds force, Newtons, 
slugs, and kilograms in decimal and fractional measurements; 

(B) apply prefixes to units of measure and convert be-
tween units in U.S. customary and SI systems such as kilograms and 
kips; and 

(C) identify physical examples of different units of 
measurement, including one Newton, one pound, and one kip. 

(4) The student develops an understanding of point and dis-
tributed forces and moments, including torque and couples and their 
respective units. The student is expected to: 

(A) explain how Newton's third law of motion applies 
to static systems; 

(B) explain the purpose and operation of mechanical 
components, including gears, sprockets, pulleys, and simple machines; 

(C) explain how mechanical components, including 
gears, sprockets, pulley systems, and simple machines, are used in 
mechanisms; 

(D) explain distributed loads and simplify distributed 
loads to point loads; 

(E) compare a two-dimensional distributed load applied 
over a line to a distributed load applied over an area and a volume; 

(F) calculate and use applicable units for forces, torque, 
distances, and mechanical advantages related to levers, gears, and pul-
leys; 

(G) define and calculate the efficiency of mechanical 
systems; and 

(H) identify and explain couples in a static system. 

(5) The student applies vector algebra to calculate the 
equivalent force and moment vectors. The student is expected to: 

(A) differentiate between scalar and vector quantities; 
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(B) identify properties of a vector, including magnitude 
and direction; 

(C) convert forces represented graphically to vector no-
tation; 

(D) represent a force vector in its horizontal and vertical 
components; 

(E) calculate resultant vectors from multiple vectors us-
ing a strategy, including vector addition and the parallelogram rule; 

(F) simplify free-body diagrams by using strategies, in-
cluding the principle of transmissibility, couples, and the summation 
of moments; 

(G) calculate moments of a rigid body system using 
strategies, including multiplying force by the perpendicular distance 
to a specified axis and the right-hand rule; 

(H) calculate moments from component forces using 
Varignon's principle; and 

(I) apply equivalent transformation to simplify external 
loads in a structural system. 

(6) The student locates and applies the geometric centroid 
and the center of mass of homogenous and heterogeneous objects. The 
student is expected to: 

(A) explain the difference between geometric centroid 
and center of mass; 

(B) locate the geometric centroid of simple and com-
plex shapes using the composite parts method; and 

(C) locate the center of mass for two-dimensional and 
three-dimensional homogeneous and heterogeneous objects. 

(7) The student determines the stability of simple and com-
plex objects with a variety of applied forces. The student is expected 
to: 

(A) identify potential pivot points at which objects 
could potentially rotate leading to a tip-over; 

(B) determine the stability of simple and complex ob-
jects with only frictional force using the relative location of the center 
of mass and the object pivot point; 

(C) calculate the stability of simple and complex ob-
jects with external forces applied at different locations on the object 
and a reaction force caused by friction; and 

(D) describe how the friction reaction forces when com-
bined with applied forces at different locations affect the stability of an 
object and how to stabilize systems subject to tipping. 

(8) The student differentiates supports, including fixed, 
pin, and roller supports, for structures. The student is expected to: 

(A) define and compare the applications of different 
structural supports, including fixed, pin, and roller supports, and 
describe which support is utilized in a cantilevered beam; 

(B) explain the degrees of freedom for fixed, pin, and 
roller supports; 

(C) describe how fixed, pin, and roller supports affect a 
structural system; and 

(D) describe and sketch the different reaction forces and 
moments for structural supports, including fixed, pin, and roller sup-
ports. 

(9) The student constructs free-body diagrams of particles 
and rigid bodies around various supports and determines the reaction 
forces of the static body. The student is expected to: 

(A) sketch a complete free-body diagram that includes 
applied and reaction forces for a structure; 

(B) define static equilibrium; 

(C) formulate translational and rotational static equilib-
rium equations into a system of algebraic equations; and 

(D) solve for unknown forces in a structure using equa-
tions of equilibrium. 

(10) The student analyzes statically determinant plane 
trusses. The student is expected to: 

(A) test if a plane truss is statically determinant; 

(B) apply the method of sections and method of joints 
to calculate the internal forces of a statically determinant plane truss; 

(C) explain the difference between tension and com-
pression forces; 

(D) describe capabilities of members, including beams, 
cables, ropes, bars, and columns, to bear tension, compression, or both 
tension and compression; 

(E) identify internal members as being in tension or 
compression, the members bearing the maximum loads, and the 
member most likely to fail; and 

(F) design structures such as bridges, tensegrity struc-
tures, or trusses to support external loads. 

(11) The student recognizes the limitations of a two-dimen-
sional model. The student is expected to: 

(A) identify the differences between a two-dimensional 
and three-dimensional system; 

(B) explain the implications of adding a third dimension 
to a structure and how a two-dimensional analysis is insufficient to 
model a three-dimensional structure; and 

(C) describe how a third dimension can cause instability 
in a structure. 

§127.411. Mechanical Design I (One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 10-12. Prerequisite: Algebra I and at least one credit 
in a course from the Engineering Career Cluster. Recommended coreq-
uisite: Geometry. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 
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(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Mechanical Design I demonstrate 
knowledge and skills associated with design and manufacture of 
mechanical systems. Fundamental mechanisms are introduced such 
as gears, belts, threaded elements, and four-bar mechanisms. Basic 
manufacturing processes such as stamping, injection molding, casting, 
machining, and assembly are explored through reverse engineering. 
The mechanisms encountered through reverse engineering enable the 
exploration of product functionality. Students compare engineering 
choices made for components, materials, and manufacturing pro-
cesses. Emphasis is placed on team collaboration and professional 
documentation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-

gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence and are influ-
enced by an engineering design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(4) Collaboration. The student develops teamwork skills. 
The student is expected to: 

(A) discuss principles of critique such as describing, an-
alyzing, interpreting, and evaluating; 

(B) identify and demonstrate teamwork skills such as 
sensemaking where a team member recognizes another team member 
who requires additional clarity and then addresses the team member by 
providing clarity; 

(C) identify methods for structuring projects such 
as Gantt charts, work breakdown structure, Agile, and critical path 
method; and 

(D) discuss the importance of contributing to positive 
and productive group dynamics to enhance teamwork. 
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(5) Documentation. The student documents information 
gathered and interpretation developed throughout engineering pro-
cesses. The student is expected to: 

(A) create documents such as executive summaries, re-
verse engineering forms, test reports, failure documents, system black 
box models, engineering notebooks, and drawing packages aligned 
with professional industry standards; 

(B) select the document format to communicate essen-
tial information to identified stakeholders; and 

(C) explain and justify the structure and sequence of 
how information is presented in engineering documents. 

(6) Applications for mechanical design. The student exam-
ines domestic, commercial, and industrial applications of mechanical 
design. The student is expected to: 

(A) explain applications of mechanical design in vari-
ous industries, including medical, aeronautical, automotive, naval, and 
robotics industries; 

(B) research and identify commercial applications for 
mechanical design such as heating and cooling systems and robotics; 
and 

(C) identify and discuss household items that are im-
pacted by mechanical design such as environmental controls, refriger-
ators, washing machines, and clothes dryers. 

(7) Mechanisms. The student investigates and understands 
mechanisms that convert motion such as gears, belts, threaded ele-
ments, linkages, or linear actuators. The student is expected to: 

(A) create virtual models of physical mechanisms using 
appropriate tools; 

(B) predict how different inputs affect the motion of a 
mechanism such as gears and linkages and compare the predictions 
with physical models; 

(C) classify mechanisms into different types such as 
gears, belts, threaded elements, linkages, or linear actuators; and 

(D) explain how changes in the dimensions of a mech-
anism influence the relationship between input and output. 

(8) Reverse engineering. The student systematically dis-
assembles and analyzes a system to identify the concepts involved in 
function and manufacture. The student is expected to: 

(A) use appropriate simple tools and methods to disas-
semble consumer products such as can openers, mixers, or drills; 

(B) document the reverse engineering process using ap-
propriate documentation tools and methods; 

(C) identify mechanisms of a product such as drive sys-
tems and gears and how their function contributes to the overall func-
tion of the product; 

(D) identify elements of a product such as housings, 
covers, and controls and how their attributes contribute to the prod-
uct; 

(E) use appropriate measurement tools and methods to 
capture and document information about the sub-assemblies and com-
ponents in a product; 

(F) identify and evaluate the choice of particular mate-
rials in the elements of a product; 

(G) identify and evaluate the choice of the process used 
to manufacture the element of a product; and 

(H) identify and evaluate the choice of the process to 
assemble a product. 

(9) Manufacturing. The student identifies different manu-
facturing processes such as stamping, injection molding, casting, sin-
tering, and machining and assembly. The student is expected to: 

(A) explain and compare common manufacturing pro-
cesses such as stamping, casting, injection molding, and machining; 

(B) identify and describe stamping manufacturing 
process elements such as press, tool, and blank and process steps such 
as shearing, bending, and perforating; 

(C) identify and describe injection molding elements 
such as hopper, heater, platen, and mold and process steps such as heat-
ing and injecting; 

(D) identify and describe casting elements such as 
mold, furnace, parting plane, sprue, and gate and process steps such as 
heating, pouring, cooling, and removal; 

(E) identify and describe sintering elements such as 
mold, furnace, binder, and powder and process steps such as heating, 
pressing, cooling, and post-processing; 

(F) identify and describe material removal elements 
such as workpiece, tool, jigs, and fixtures; the machine used such as 
mill, lathe, or drill; and process steps such as holding, locating, and 
cutting; 

(G) identify and describe assembly process elements 
such as jigs and fixtures, tolerances, fasteners, and tools and related 
process steps such as locating, holding, joining, and automating; and 

(H) identify and explain which material types are 
appropriate for manufacturing processes such as stamping, injection 
molding, casting, sintering, material removal, and assembly. 

(10) Assembly. The student explores the assembly process. 
The student is expected to: 

(A) explain the purposes of joining methods such as 
welding, adhesive bonding, fastening, riveting, and snap fitting; 

(B) evaluate the choice of joining methods found in a 
consumer product and generate requirements based on the evaluation; 
and 

(C) compare different assembly strategies such as as-
sembly line, automation versus manual, or batch versus pull. 

(11) Design. The student applies appropriate professional 
design tools. The student is expected to: 

(A) define industry relevant terminology, including 
Failure Modes Effects Analysis (FMEA), Design for Manufacturing 
(DFM), Design for Assembly (DFA), Lean Manufacturing, Design 
of Experiments (DOE), benchmarking, reverse engineering, and Life 
Cycle Analysis (LCA); 

(B) use design tools such as FMEA, Quality Functional 
Deployment (QFD), root cause analysis, five whys, or decision matri-
ces to extract information about a reverse engineered product; 

(C) develop an engineering requirements list to justify 
the selection of materials, processes, parts, and features from a reverse 
engineered product; 
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(D) identify opportunities for manufacturing and as-
sembly improvement from a reverse engineered consumer product; 
and 

(E) design and conduct tests to collect information 
needed to understand the engineers' design decisions, including mate-
rial, manufacturing process, and mechanism choices, during a reverse 
engineering project. 

(12) Key concepts. The student understands key concepts 
of mechanical engineering. The student is expected to: 

(A) define heat transfer concepts such as conduction, 
convection, or radiation; 

(B) define thermodynamic concepts such as systems 
boundary, conservation, or entropy; 

(C) define mechanics of materials concepts such as 
strain, stress, elasticity, brittleness, or fatigue; 

(D) define dynamics concepts such as vibrations, damp-
ening, or spring coefficients; 

(E) define material concepts such as strength, hardness, 
metallics, polymers, or ceramics; 

(F) define fluids concepts such as mass flow rate, vis-
cosity, compressibility, turbulence, or boundary layer; 

(G) define statics concepts such as free body diagrams, 
force, torque, moment, or equilibrium; 

(H) define controls concepts such as open loop, closed 
loop, or systems modeling; and 

(I) identify and use engineering computational tools 
such as computer-aided design (CAD), finite element analysis (FEA), 
or computational fluid dynamics (CFD). 

§127.412. Mechanical Design II (Two Credits), Adopted 2025. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12. Prerequisite: Mechanical Design I. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Mechanical Design II demonstrate 
knowledge and skills associated with the design development and vali-
dation of a prototype solution to meet a given set of requirements. Stu-
dents identify project stakeholders; manage projects; evolve require-
ments; model system solutions; develop, test, and refine prototypes; 
and validate project solutions. Emphasis is placed on budget manage-
ment, professional documentation, conducting project status updates, 
critiquing design reviews, and team collaboration. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 
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(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence and are influ-
enced by an engineering design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(4) Collaboration. The student develops teamwork skills. 
The student is expected to: 

(A) explain and apply sensemaking skills such as rec-
ognizing team members who require additional clarity and addressing 
team members to provide clarity; 

(B) apply methods such as Gantt charts, work break-
down structure, Agile, and critical path method to structure a project; 

(C) apply principles of critique within the team such as 
describing, analyzing, interpreting, and evaluating; 

(D) develop and present action plans to positively sup-
port the team's work relationships; 

(E) explain and model how to provide an effective cri-
tique of team members on topics such as team performance, test per-
formance, project development, or presentation; 

(F) explain and model how to provide an effective cri-
tique of other teams on topics such as presentation, problem definition, 
schedule, and solution justification; 

(G) analyze and evaluate critique received from team 
members and other teams; and 

(H) develop a design review presentation to provide sta-
tus and solicit feedback on the design problem and solution. 

(5) Documentation. The student documents information 
gathered and interpretations developed throughout the applied engi-
neering process. The student is expected to: 

(A) generate documents such as executive summaries, 
reverse engineering forms, test reports, failure documents, system 
black box models, engineering notebooks, and drawing packages by 
applying professional standards and templates; 

(B) select the appropriate document format for the in-
formation being communicated based on the audience; 

(C) explain and justify the structure and sequence of 
how the information is presented in the engineering documents; 

(D) create assembly and user manuals for peer review; 
and 

(E) generate a final design report that focuses on the 
project scope and solution with appendices to capture all relevant de-
sign information such as the design process used, requirements com-
pliance matrix, concept reports, and test reports. 

(6) Project management. The student reviews and applies 
basic project management strategies following a proposal-justification-
approval process for each significant model considered. The student is 
expected to: 

(A) generate a project management plan that includes 
time and deliverable estimates; 

(B) review and update periodically the project manage-
ment plan based on appropriate industry standard practices such as 
stage-gate and Agile Project Management; team structure and forma-
tion; and project modeling such as flow charts, Gantt charts, Program 
Evaluation Review Technique (PERT), critical path method, and work 
breakdown structures; 

(C) create model or test proposals for review; and 

(D) compare project management approaches such as 
stage-gate and Agile. 

(7) Stakeholder. The student understands how to engage 
stakeholders, including end user, consumer, fabricator, maintenance, 
the design team, and other engineers. The student is expected to: 

(A) describe how an engineer's professional responsi-
bility applies to stakeholders; 

(B) develop a journey map or equivalent tool to model 
how the stakeholder interacts with the product; and 

(C) explain the importance of maintaining engagement 
with the stakeholder throughout the project. 

(8) Design requirements. The student understands the im-
portance of the role of requirements in the mechanical engineering de-
sign process. The student is expected to: 

(A) identify and solicit stakeholder requirements; 

(B) generate, refine, and document product and project 
requirements throughout the project; 

(C) document requirements in correct format with ap-
propriate standards such as National Aeronautics and Space Adminis-
tration (NASA), military, and International Council on Systems Engi-
neering (INCOSE); 

(D) verify that each requirement can be associated to at 
least one stakeholder; 

(E) verify that each stakeholder can be associated to at 
least one requirement; 

(F) discuss the importance of the relation between re-
quirements and respective stakeholders; 

(G) analyze how key mechanical design concepts such 
as heat transfer, mechanics of materials, statics, or fluids impact the 
design process, design requirements, and design decisions; and 

(H) explain how requirements drive the project. 

(9) System modeling. The student generates multiple 
abstract models of mechanical systems using representations such as 
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schematic diagramming and function structure modeling. The student 
is expected to: 

(A) create models of various mechanical system con-
cepts; 

(B) compare different models against the appropriate 
requirements; 

(C) extract new system requirements from the models; 

(D) create models to communicate engineering design 
solutions to stakeholders for a project; 

(E) discuss conservation principles of energy, matter, 
and motion; and 

(F) apply conservation principles throughout the sys-
tem model. 

(10) Design space modeling. The student models concep-
tual design spaces using morphological matrices. The student is ex-
pected to: 

(A) select the key requirements for the problem; 

(B) generate multiple means to address each key 
requirement to populate a morphological matrix; 

(C) generate multiple integrated solutions by selecting 
means from each requirement for further modeling and refinement; and 

(D) calculate the total number of possible solutions cap-
tured in the generated morphological matrix. 

(11) Concept generation. The student generates multiple 
systematic concepts using appropriate ideation tools. The student is 
expected to: 

(A) explain the rules of ideation tools such as brain-
storming, 6-3-5, Gallery Method, C-Sketch, and concept mapping; 

(B) apply ideation tools to generate multiple concepts 
for a problem; and 

(C) compare the ideation tools based on the rules, num-
ber of people, representation, and purpose. 

(12) Concept pruning. The student prunes sets of concepts 
using design tools such as decision matrices, pair-wise comparison, and 
pro-con lists. The student is expected to: 

(A) use and explain absolute or relative decision matri-
ces to prune a set of concepts; 

(B) use and explain pair-wise comparisons to prune a 
set of concepts; 

(C) use and explain pro-con lists to prune a set of con-
cepts; 

(D) explain why it is important to use multiple pruning 
tools in design; and 

(E) explain why the pruning tools are not for selecting 
concepts. 

(13) Prototyping and testing. The student fabricates multi-
ple physical prototypes ranging from parts to subsystems to final inte-
grated prototypes to gather information needed to support mechanical 
engineering design decision making. The student is expected to: 

(A) develop prototyping proposals that include cost, 
time, and effort estimates; desired information; and testing plans; 

(B) use appropriate tools and materials to fabricate pro-
totypes; 

(C) evaluate and execute testing plans for each proto-
type to gather information or check requirement satisfaction; 

(D) extract and document new requirements from pro-
totyping and testing; and 

(E) justify the purpose for each physical or virtual 
model constructed against the cost of making the model. 

(14) Embodiment and refinement. The student refines de-
sign solutions by selecting and sizing components appropriately. Stu-
dents justify material choices based on the requirements defined. The 
student is expected to: 

(A) construct geometric models and drawings to repre-
sent designed system; 

(B) justify and use appropriate analytical and simula-
tion tools to correlate the changes in parameters of the models with 
changes in the performance of the modeled system; 

(C) justify design decisions using requirements such as 
functionality, cost, performance, or time; 

(D) use appropriate tools and materials to fabricate a 
final prototype; 

(E) develop final product documents such as bill of ma-
terials, assembly models, user manual, and assembly instructions; and 

(F) explain the evolution of requirements between ear-
lier and final prototypes. 

(15) Solution validation. The student tests and verifies re-
quirements throughout the project. The student understands the impor-
tance of discovering new requirements through testing and simulation. 
The student is expected to: 

(A) analyze information gained from testing and simu-
lation to document new or refined requirements; 

(B) document simulations or tests using an appropriate 
report template; 

(C) design and execute simulations or tests to validate 
functional requirements are met; 

(D) explain why engineering design processes are iter-
ative; and 

(E) discuss how continuous improvement and design it-
eration are related. 

(16) Budget. The student plans, monitors, and updates 
project budgets throughout the design project. The student is expected 
to: 

(A) create budgets for initial project costs such as raw 
materials, purchased parts, salvaged parts, hardware, taxes, shipping, 
and handling categories; 

(B) create a Bill of Materials cost report for the final 
build; 

(C) compare and explain any differences between the 
final product build cost and the project budget; 

(D) monitor and update the project budget throughout 
the duration of the project; 

(E) prepare budget status reports that include explana-
tions of spenddown rates and changes to the budget; and 
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(F) explain the importance of budget tracking in design 
projects. 

§127.413. Aerospace Design I (One Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 10-12. Prerequisite: Algebra I and at least one credit 
in a course from the Engineering Career Cluster. Recommended coreq-
uisite: Geometry. Students shall be awarded one credit for successful 
completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Aerospace Design I demonstrate 
knowledge and skills associated with the design evolution and emerg-
ing trends of aircraft and aerospace systems. Fundamental concepts 
such as forces of flight, structures, aerodynamics, propulsion, stability 
and control, and orbital mechanics are introduced as related to design 
decisions for atmospheric and space flight. These concepts are related 
to mission requirements and solution approaches. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence and are influ-
enced by an engineering design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 
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(4) Collaboration. The student engages in multiple team 
projects and activities. The student is expected to: 

(A) discuss principles of critique such as describing, an-
alyzing, interpreting, and evaluating; 

(B) identify and demonstrate teamwork skills such as 
sensemaking where a team member recognizes another team member 
who requires additional clarity and then addresses the team member by 
providing clarity; 

(C) identify methods for structuring projects such 
as Gantt charts, work breakdown structure, Agile, and critical path 
method; and 

(D) discuss the importance of contributing to positive 
and productive group dynamics to enhance teamwork. 

(5) Documentation. The student documents information 
and interpretation developed throughout engineering processes. The 
student is expected to: 

(A) use professional standards and templates to gener-
ate documents such as executive summaries, test reports, failure docu-
ments, system black box models, engineering notebooks, and drawing 
packages; 

(B) select the document format to communicate essen-
tial information for identified stakeholders; and 

(C) explain and justify the structure and sequence of 
how the information is presented in the engineering documents. 

(6) History of flight. The student understands the history 
and evolution of human flight, including flight within and outside the 
Earth's atmosphere. The student is expected to: 

(A) identify and discuss successes and failures in hu-
man efforts to fly prior to powered flight; 

(B) research and discuss innovations in aircraft prior to 
the jet age and explain how world events impacted these innovations; 

(C) research and discuss innovations in aircraft after the 
beginning of the jet age and explain how world events impacted these 
innovations; 

(D) research and discuss innovations in rockets prior to 
human spaceflight and explain how world events impacted these inno-
vations; 

(E) research and discuss innovations in rockets after the 
first human spaceflight and explain how world events impacted these 
innovations; and 

(F) discuss the history of regulation of aircraft and the 
role of the Federal Aviation Administration (FAA). 

(7) Introduction to aircraft. The student explains the FAA 
categories for aircraft and categorizes the different types of aircraft 
such as airplanes, rotorcraft, lighter-than-air or aerostats, glider, pow-
ered-lift, powered parachutes, weight-shift aircraft, ground-effect ve-
hicles (GEV), air-cushion vehicles (ACV), and rockets. The student is 
expected to: 

(A) identify and describe classes of aircraft such as sin-
gle-engine land (SEL), gyroplane, powered-lift, and glider using the 
FAA categories; 

(B) categorize aircraft by attributes such as piston en-
gine, turboprop, powered or unpowered, and drones or piloted; 

(C) compare aircraft categories and use cases for each 
category; and 

(D) research and discuss emerging trends in aircraft 
such as airships, rotary powered aircraft, and alternative energy 
powered aircraft. 

(8) Atmospheric flight. The student identifies and relates 
the three axes of an aircraft, the four forces of flight, and the compo-
nents used for stability and control of the aircraft. The student is ex-
pected to: 

(A) explain the relationships between atmospheric tem-
perature, pressure, density, and altitude; 

(B) identify and describe the motion about the three 
axes of an aircraft, including yaw, pitch, and roll; 

(C) identify and describe ways to control motion about 
the three axes; 

(D) identify and explain the four forces acting on 
aerospace vehicles in flight, including lift, drag, thrust, and weight; 

(E) explain the relationship between weight, mass, 
gravity, and acceleration and identify their corresponding units such 
as pounds-force, pound-mass, kilogram, and Newton; 

(F) discuss the difference between g-force and weight; 

(G) draw the forces of flight for a straight and level 
flight and a level banked turn; 

(H) identify different ways to control the forces that 
change the pitch, roll, and yaw of an aircraft; 

(I) identify and explain the major fixed and movable 
components of various aircraft to enable stability and control within 
the atmosphere; and 

(J) define and discuss aerodynamics as a subset of 
aerospace. 

(9) Lift and drag. The student explains how lift and drag 
are generated by an aircraft and how they change during flight. The 
student is expected to: 

(A) explain how an airfoil generates lift; 

(B) explain how the angle of attack (AoA) influences 
lift; 

(C) explain how to interpret a "Lift Coefficient (CL) 
versus AoA" chart; 

(D) define and discuss stall for an airfoil; 

(E) explain the types of drag, including profile/form, 
skin friction, interference, trim, and induced; 

(F) explain how the AoA influences drag; 

(G) explain how to interpret a "Drag Coefficient (CD) 
versus AoA" chart; 

(H) explain how changes in drag during flight impact 
performance such as range, altitude, and power requirements; 

(I) define and discuss Lift-to-Drag (L/D) ratio; 

(J) explain how to interpret an L/D chart; 

(K) identify the maximum L/D ratio from a chart to de-
termine the optimal glide speed for maximum range; 

(L) research and discuss other systems that use airfoils 
such as windmills, fans, and propelling aircraft; and 
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(M) explain how a plane can fly without engine power 
and in some cases can gain altitude to stay aloft for extended time and 
distance. 

(10) Weight and balance. The student recognizes that com-
ponents have mass, weight, and location resulting in moments that are 
balanced by control surfaces. The student is expected to: 

(A) identify and calculate moments created by the 
forces of flight; 

(B) define and discuss center of gravity (CG); 

(C) define and discuss center of pressure (CP); 

(D) explain how the locations of the CP and CG influ-
ence the stability of an aircraft; and 

(E) create a model of an aircraft with variable configu-
rations for CG and CP to determine stability of an aircraft. 

(11) Computerized design tools. The student understands 
that computerized technology is available for design and analysis. The 
student is expected to: 

(A) identify engineering computational tools such 
as computer-aided design (CAD), finite element analysis (FEA), or 
computational fluid dynamics (CFD); and 

(B) explain the applications of engineering computa-
tional tools used in mechanical design. 

(12) Mission requirements. The student understands how 
mission requirements influence the type and form of aircraft. The stu-
dent is expected to: 

(A) analyze a mission to generate a list of atmospheric 
mission requirements such as payload, range, cruise, take-off length, 
landing length, climb gradient, altitude, and land or sea; 

(B) analyze a mission to generate a list of space mission 
requirements such as payload, altitude, vibration sensitivity, launch 
conditions, environmental conditions, and recovery; 

(C) explain how the mission requirements are interre-
lated; 

(D) discuss how the mission requirements relate to the 
aircraft and spacecraft categories; 

(E) discuss how mission requirements relate to the 
overall aircraft design; and 

(F) interpret a mission profile and explain how it im-
pacts mission requirements. 

(13) Propulsion. The student explains and evaluates differ-
ent types of propulsion systems such as piston engine, turboprop, jet, 
and rocket. The student is expected to: 

(A) identify and explain how a piston powered aircraft 
delivers thrust with respect to altitude limits and speed limitations; 

(B) identify and explain how a turboprop powered air-
craft delivers thrust with respect to design requirements such as cost, 
operation cost, reliability, power, altitude limits, and speed limitations; 

(C) identify and explain how a jet powered aircraft de-
livers thrust with respect to design requirements such as cost, operation 
cost, reliability, power, altitude limits, and speed limitations; 

(D) explore and explain how a rocket engine is different 
from a jet engine; 

(E) research and discuss the applications for solid-fuel 
rockets; and 

(F) research and discuss the applications for liquid-fuel 
rockets. 

(14) Material selection. The student explains why a partic-
ular material is used in an aircraft application, taking into account cost, 
density, strength, and mission requirements. The student is expected 
to: 

(A) research and discuss material classes used in 
aerospace design such as woods, composites, metals, and plastics; 

(B) explain why specific materials might have been 
chosen for components on different aircraft; 

(C) discuss methods for manufacturing aircraft compo-
nents such as landing gears, wings, fuselage, or canopies; 

(D) explain the impact of material and manufacturing 
costs on design decisions; and 

(E) explain how material requirements relate to mission 
requirements. 

(15) Aerospace structures. The student explains and com-
pares and contrasts types of structures such as truss, semi-monocoque, 
monocoque. The student is expected to: 

(A) identify and discuss truss, semi-monocoque, and 
monocoque structures; 

(B) explain why different structure types are used in 
various aircraft categories; 

(C) discuss how mission requirements impact the selec-
tion of the structural types for an aircraft; 

(D) identify structural components in the fuselage such 
as stringers, bulkheads, and skin; 

(E) identify structural components in the wings and em-
pennage such as ribs, spars, stringers, and skin; and 

(F) compare structures used in atmospheric flight and 
space flight. 

(16) Space flight and orbital mechanics. The student 
knows properties of orbital mechanics as they relate to space flight 
and the impact of the space environment on design. The student is 
expected to: 

(A) identify and describe orbits based on the six Keple-
rian Elements; 

(B) explain how changes in Keplerian Elements change 
the orbit; 

(C) explain how mission requirements determine spe-
cific orbit types; 

(D) describe the unique environmental conditions of 
operating in space for human or autonomous missions; 

(E) research and discuss methods to reach and recover 
a spacecraft from space; and 

(F) research and discuss emerging trends in space flight. 

(17) Alternate applications for aerospace design. The stu-
dent examines alternate applications for aerospace design in various 
industries, including the automotive, naval, and other commercial in-
dustries. The student is expected to: 
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(A) research and discuss how aerospace engineers con-
tribute to automotive and naval applications to improve performance; 

(B) research and identify commercial applications for 
aerospace design such as heating and cooling systems, building design, 
and wind turbines; and 

(C) identify and discuss items at home that are impacted 
by aerodynamics such as fans, convection ovens, and heating and cool-
ing systems. 

(18) Aircraft systems. The student explores and discusses 
other aircraft systems such as navigation, communication, entertain-
ment, flight control, actuation, energy storage and management, and 
propulsion. The student is expected to: 

(A) explain basic functionality for aircraft systems 
such as navigation, communication, entertainment, flight control, and 
propulsion; and 

(B) research and discuss different implementations for 
aircraft systems such as navigation, communication, entertainment, 
flight control, and propulsion. 

§127.414. Aerospace Design II (Two Credit), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12. Prerequisites: Geometry and Aerospace 
Design I. Students shall be awarded two credits for successful comple-
tion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Aerospace Design II demonstrate 
knowledge and skills associated with the design and prototyping of 
aerospace systems. Through aerospace projects, students apply funda-
mental concepts such as managing an engineering project to meet mis-
sion requirements, prototyping, testing, and validating requirements. 
Students explore choices made for propulsion, material, and structural 
design as well as various ways aircraft can navigate. Emphasis is 
placed on team collaboration and professional documentation. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 
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(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence and are influ-
enced by an engineering design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(4) Collaboration. The student engages in multiple team 
projects and activities. The student is expected to: 

(A) explain and apply sensemaking skills such as rec-
ognizing team members who require additional clarity and addressing 
team members to provide clarity; 

(B) apply methods such as Gantt charts, work break-
down structure, Agile, and critical path method to structure a project; 

(C) apply principles of critique within the team such as 
describing, analyzing, interpreting, and evaluating; 

(D) develop and present action plans to positively sup-
port the team's work relationships; 

(E) explain and model how to provide an effective cri-
tique of team members on topics such as team performance, test per-
formance, project development, or presentation; 

(F) explain and model how to provide an effective cri-
tique of other teams on topics such as presentation, problem definition, 
schedule, and solution justification; 

(G) analyze and evaluate critique received from team 
members and other teams; and 

(H) develop a design review presentation to provide sta-
tus and solicit feedback on the design problem and solution. 

(5) Documentation. The student documents information 
and interpretation developed throughout engineering processes. The 
student is expected to: 

(A) generate documents such as executive summaries, 
reverse engineering forms, test reports, failure documents, system 
black box models, engineering notebooks, and drawing packages by 
applying professional standards and templates; 

(B) select the appropriate document format for the in-
formation being communicated based on the audience; 

(C) explain and justify the structure and sequence of 
how the information is presented in the engineering documents; 

(D) create assembly and user manuals for peer review; 
and 

(E) generate a final design report that focuses on the 
project scope and solution with appendices to capture all relevant de-
sign information such as the design process used, requirements com-
pliance matrix, concept reports, and test reports. 

(6) Designing to mission requirements. The student gener-
ates conceptual aircraft solutions to meet a set of given requirements. 
The student is expected to: 

(A) analyze given mission requirements such as alti-
tude, speed, and payload to derive sub-requirements; 

(B) generate and document additional sub-require-
ments for the mission considering various factors such as maintain-
ability, producibility, operational cost, and safety; 

(C) generate and document conceptual aircraft solu-
tions to address mission and sub-requirements; 

(D) classify the generated conceptual aircraft solutions 
into appropriate categories such as single-engine land (SEL), gyro-
plane, powered-lift, and glider using the Federal Aviation Agency 
(FAA) classification system; 

(E) select, justify, and document a conceptual solution 
that addresses the mission and sub-requirements; and 

(F) create a model such as a graph or matrix that dis-
plays the relationships between the documented requirements. 

(7) Managing aerospace engineering projects. The student 
applies project management techniques to aerospace projects. The stu-
dent is expected to: 

(A) generate a project plan that includes time, deliver-
able, and cost estimates; 

(B) review and update periodically a project plan ac-
cording to a stage gate process; 

(C) document and execute test plans to evaluate proto-
types against requirements; 

(D) justify and present design choices through periodic 
design reviews; and 

(E) generate a final design report with an executive 
summary, a body with problem and solution descriptions, and ap-
pendices with additional relevant information such as the design 
process used, requirements compliance matrix, concept reports, and 
test reports. 

(8) Prototyping aerospace vehicles. The student creates a 
prototype to address a set of mission requirements. The student is ex-
pected to: 

(A) generate a list of design parameters based on the 
mission and sub-requirements; 

(B) generate and document design concepts to address 
design parameters; 

(C) use appropriate tools such as decision matrices, pro-
con lists, and pair-wise comparison to evaluate, downselect, and justify 
design concepts to prototype; 

(D) create and document prototypes to test, validate, 
and modify design concepts; 

(E) use appropriate tools such as decision matrices, pro-
con lists, and pair-wise comparison to evaluate, downselect, and justify 
a prototype to develop as the solution; 

(F) evaluate a prototype to identify areas of improve-
ment for iteration; 

(G) test, evaluate, and document performance of the re-
vised prototype in meeting project requirements; and 
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(H) compose and present a project debrief, including 
lessons learned. 

(9) Atmospheric flight. The student relates the three axes 
of an aircraft, the four forces of flight, and the components used for 
stability and control. The student is expected to: 

(A) research and discuss ways to control motion about 
the three axes; 

(B) calculate and explain changes in motion due to the 
four forces acting on aircraft during flight; 

(C) explain why loads acting on aircraft change during 
different flight scenarios; 

(D) draw and calculate the forces of flight for a straight 
and level flight and a level banked turn; and 

(E) describe which aircraft components control and 
provide stability with respect to the six degrees of freedom. 

(10) Lift and drag. The student explains how lift and drag 
are generated by an aircraft and how they change during flight. The 
student is expected to: 

(A) explain the lift equation and illustrate the relation-
ships between its variables; 

(B) explain the drag equation and illustrate the relation-
ships between its variables; 

(C) calculate the changes to lift and drag based on 
changes to atmospheric conditions such as temperature, density, and 
pressure; 

(D) describe how aircraft control surfaces, including 
leading edge flaps, trailing edge flaps, ailerons, and spoilers, influence 
lift; 

(E) describe how aircraft control surfaces, including 
leading edge flaps, trailing edge flaps, ailerons, and spoilers, influence 
drag; 

(F) define and discuss how the stall angle and stall speed 
can be changed; and 

(G) research and present contemporary developments 
reducing drag such as winglets, boundary layer control, and surface 
effects. 

(11) Weight and balance. The student recognizes that com-
ponents have mass, weight, and location resulting in moments that are 
balanced by control surfaces. The student is expected to: 

(A) calculate an aircraft's estimated center of gravity 
throughout a mission profile considering factors such as fuel consump-
tion, payload, and passengers; 

(B) estimate the location of an aircraft's center of pres-
sure; 

(C) calculate the static margin throughout a flight pro-
file to verify positive stability margin; 

(D) generate and document solutions to improve posi-
tive static stability in the event of a negative stability margin; and 

(E) revise and document static margin calculations re-
flecting proposed solutions. 

(12) Propulsion. The student evaluates various propulsion 
solutions to downselect the solutions to meet mission requirements. 
The student is expected to: 

(A) evaluate and select a propulsion solution that meets 
requirements such as piston, jet, turboprop, and rocket; 

(B) evaluate and select the number of engines to meet 
mission and sub-requirements; and 

(C) calculate propulsion weight of the selected solution 
to meet mission and sub-requirements. 

(13) Material selection. The student evaluates various ma-
terials to meet mission and sub-requirements. The student is expected 
to: 

(A) analyze component material requirements to select 
materials that meets mission and sub-requirements; and 

(B) document the justification for the materials selected 
to meet component requirements. 

(14) Aerospace structures. The student evaluates and se-
lects structure types to meet mission and sub-requirements. The stu-
dent is expected to: 

(A) analyze structural requirements to select structure 
types that meets mission and sub-requirements; and 

(B) document the justification for the structure types se-
lected to meet structural requirements. 

(15) Navigation. The student defines and explains types of 
navigation used for flight. The student is expected to: 

(A) explain dead reckoning navigation using an aero-
nautical chart, compass, clock, and airspeed indicator; 

(B) explain navigation using radio radials such as 
Automatic Direction Finder (ADF) and VHF Omnidirectional Range 
(VOR); 

(C) explain navigation using an Inertial Navigation 
System (INS); and 

(D) explain navigation using Global Positioning Sys-
tems (GPS). 

§127.415. Civil Engineering I (One Credit), Adopted 2025. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. Prerequisite: Algebra I and Intro-
duction to Computer-Aided Design and Drafting or Principles of Ap-
plied Engineering. Recommended prerequisite: Geometry. Students 
shall be awarded one credit for successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students in Civil Engineering I are introduced to the 
basic principles and practices essential to the field of civil engineering. 
Throughout this course students investigate different career paths in 
civil engineering, explore the various specializations within the field, 
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and understand the phases and life cycle of civil engineering projects. 
They also delve into the functional mathematics crucial to the profes-
sion. Additionally, the course emphasizes the importance of effective 
project document structure and project management, ethical consid-
erations, and the impact of civil engineering on the natural and built 
environment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the importance of dressing appropriately, 
speaking politely, and conducting oneself in a manner appropriate for 
the profession and work site; 

(B) describe teamwork, group dynamics, and conflict 
resolution and how they can impact the collective outcome; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences; 

(D) identify time-management skills such as prioritiz-
ing tasks, following schedules, and tending to goal-relevant activities 
and how these practices optimize efficiency and results; 

(E) define work ethic and discuss the characteristics of 
a positive work ethic, including punctuality, dependability, reliability, 
and responsibility for reporting for duty and performing assigned tasks; 

(F) identify and discuss the importance of professional-
ism, standards of conduct, and ethics as defined by the Texas Engineer-
ing Practice Act and rules concerning the practice of engineering and 
surveying; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) discuss the importance of safety in the workplace 
and why it is critical for employees and employers to maintain a safe 
work environment; and 

(K) describe the roles and responsibilities of managers. 

(2) The student understands that there are different stages 
of the engineering design process and the importance of working 
through each stage as part of an iterative process. The student is 
expected to: 

(A) explain the importance of defining an engineering 
problem as an initial step in the engineering design process; 

(B) describe the research stage of the engineering de-
sign process; 

(C) define ideation and conceptualization and discuss 
the role these processes play in innovation and problem solving; 

(D) explain the processes of selecting an idea or concept 
for detailed prototype design, development, and testing; 

(E) describe the purpose of non-technical drawings, 
technical drawings, models, and prototypes in designing a solution to 
an engineering problem; 

(F) describe the process of relevant experimental de-
sign, conducting tests, collecting data, and analyzing data to evaluate 
potential solutions; 

(G) explain how the engineering design process is iter-
ative and the role reflection plays in developing an optimized engineer-
ing solution; and 

(H) describe the purpose of effective communication of 
the engineering solution as obtained through the engineering design 
process to various audiences. 

(3) Students explore and develop skills to solve problems, 
make decisions, and manage a project. The student is expected to: 

(A) discuss strategies for managing time, setting dead-
lines, and prioritizing to accomplish goals; 

(B) identify constraints and describe the importance of 
planning around constraints, including budgets, resources, and materi-
als; 

(C) define milestones and deliverables and explain the 
advantages of dividing a large project into smaller milestones and de-
liverables; 

(D) identify different types of communication and ex-
plain how different types of communication lead to successful team-
work on a shared project in a professional setting; and 

(E) identify strategies to solve problems and describe 
how problem solving is utilized to accomplish personal and team ob-
jectives. 

(4) The student understands the foundations of occupa-
tional safety and health. The student is expected to: 

(A) explain and discuss the responsibilities of workers 
and employers to promote safety and health in the workplace and the 
rights of workers to a secure workplace; 

(B) explain and discuss the importance of Occupational 
Safety and Health Administration (OSHA) standards and OSHA re-
quirements for organizations, how OSHA inspections are conducted, 
and the role of national and state regulatory entities; 

(C) explain the role industrial hygiene plays in occupa-
tional safety and explain various types of industrial hygiene hazards, 
including physical, chemical, biological, and ergonomic; 

(D) identify and explain the appropriate use of types of 
personal protective equipment used in industry; 

(E) discuss the importance of safe walking and working 
surfaces in the workplace and best practices for preventing or reducing 
slips, trips, and falls in the workplace; 

(F) describe types of electrical hazards in the workplace 
and the risks associated with these hazards and describe control meth-
ods to prevent electrical hazards in the workplace; 

(G) analyze the hazards of handling, storing, using, and 
transporting hazardous materials and identify and discuss ways to re-
duce exposure to hazardous materials in the workplace; 
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(H) identify workplace health and safety resources, in-
cluding emergency plans and Safety Data Sheets, and discuss how these 
resources are used to make decisions in the workplace; 

(I) describe the elements of a safety and health program, 
including management leadership, worker participation, and education 
and training; 

(J) explain the purpose and importance of written emer-
gency action plans and fire protection plans and describe key compo-
nents of each such as evacuation plans and emergency exit routes, list 
of fire hazards, and identification of emergency personnel; 

(K) explain the components of a hazard communication 
program; and 

(L) explain and give examples of safety and health 
training requirements specified by standard setting organizations. 

(5) The student investigates different career paths in civil 
engineering. The student is expected to: 

(A) explain the licensing requirements for an engineer 
in training and a professional engineer; 

(B) identify various career options related to civil engi-
neering such as surveyors, architects, construction contractors, urban 
and regional planners, inspectors, and regulators; 

(C) identify and explain the requirements to obtain 
professional credentials such as certified flood plain manager (CFM), 
project management professional (PMP), professional engineer (PE), 
Autodesk certifications, SolidWorks certifications, certified surveying 
technician (CST), registered professional land surveyor (RPLS), 
certified quality engineer (CQE), and certified quality inspector (CQI) 
associated with civil engineering; and 

(D) describe sub-disciplines within civil engineering, 
including water resources, environmental, geotechnical, structural, 
transportation, material sciences, coastal, land development, urban 
development, and infrastructure. 

(6) The student examines the functional mathematics used 
in civil engineering. The student is expected to: 

(A) calculate the mean, median, and mode of a given 
data set; 

(B) calculate the standard deviation of a given data set; 

(C) identify parts of a normal distribution curve; 

(D) define the Empirical Rule and analyze the distribu-
tion of a data set using the Empirical Rule; 

(E) define systematic, gross, and random error; 

(F) define accuracy and precision in a data set; 

(G) analyze the accuracy and precision of a data set; 

(H) identify the types and properties of various poly-
gons; 

(I) solve for the parts of a triangle using the Pythagorean 
theorem, the law of sines, and the law of cosines; 

(J) identify the properties of circles; 

(K) solve for the measurements of a circle, including 
diameter, radius, circumference, area, chord, arclength, delta, and tan-
gent; 

(L) solve linear functions on a Cartesian Coordinate 
System using standard form, slope-intercept form, point-slope form, 
and the distance between two points; and 

(M) calculate the volumes of three-dimensional shapes 
such as cylinders, spheres, and trapezoidal and triangular prisms. 

(7) The student understands methods of measurement and 
associated errors. The student is expected to: 

(A) define units of linear measurement, including U.S. 
survey feet, international feet, chains, rods, miles, fathoms, furlongs, 
varas, and other metric units commonly used in the surveying and civil 
engineering industry; 

(B) define the different units of angular measurement, 
including vertical angles, horizontal angles, bearings, azimuths, de-
grees-minutes-seconds, decimal degrees, seconds of arc, and gradians; 

(C) define the different units of volumetric measure-
ment, including cubic feet, cubic yards, tons, and acre-feet; 

(D) calculate and define area measurements such as 
acre, hectare, square feet, square mile, league, or sitio; 

(E) convert linear, angular, and area measurements be-
tween different units; 

(F) determine a change in elevation between two or 
more points by performing a differential level loop; 

(G) measure the distance between two points on a plane 
using methods such as taping, electronic distance meter, total station, 
pacing, odometer, tacheometry, and stadia; 

(H) compare the errors from two or more methods of 
calculating distance between two points such as comparing pacing and 
taping; and 

(I) identify and analyze various types of errors associ-
ted with survey data. 

(8) The student researches civil engineering throughout 
history. The student is expected to: 

(A) describe the significance and development of his-
toric civil engineering projects such as the Panama Canal, Roman aque-
ducts, and Hadrian's wall; 

(B) describe the significance and development of a ma-
jor Texas civil engineering project; and 

(C) describe the significance and development of a ma-
jor U.S. civil engineering project. 

(9) The student understands a civil engineering project life 
cycle. The student is expected to: 

(A) explain the civil engineering project conception, 
scope, proposal, contract, design planning and development, construc-
tion documents, bid and specifications, construction, and closeout 
phase; and 

(B) identify and sequence the phases of a project life 
cycle. 

(10) The student understands and develops a civil engi-
neering project scope of work and proposal. The student is expected 
to: 

(A) identify and describe the importance of potential 
components in a feasibility report, including soil analysis, existing land 
entitlements, existing topography, federal emergency management 

a
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agency (FEMA) floodplain location and elevation, existing utility and 
locations, environmental studies, and adjacent rights-of-way; 

(B) identify and quantify costs and benefits associated 
with a proposed civil engineering project, including initial investments, 
operational expenses, and anticipated returns; 

(C) conduct a cost-benefit analysis for a small civil en-
gineering project; 

(D) identify common risks associated with civil engi-
neering projects, including technical, financial, environmental, and 
regulatory risks; 

(E) describe methodologies for conducting risk analysis 
such as probability assessment, impact analysis, and risk prioritization; 

(F) develop a feasibility report for a small civil engi-
neering project; 

(G) explain the purpose of a request for qualifications 
(RFQ); 

(H) evaluate RFQs based on a project's scope; 

(I) identify relevant codes and regulations impacting 
civil engineering projects; 

(J) define the fundamental components of a scope 
of work document, including project description, stakeholders, ob-
jectives, deliverables, scope exclusions, milestones, schedule, and 
signature block; and 

(K) develop a scope of work document for a small civil 
engineering project. 

(11) The student understands and develops the components 
of civil engineering designs. The student is expected to: 

(A) identify various conceptual schematic design draw-
ings, sketches, and diagrams that explore design solutions and commu-
nicate design concepts; 

(B) generate a conceptual schematic design drawing, 
sketch, or diagram that effectively communicates a design concept; 

(C) explain the purpose and application of common 
civil engineering calculations such as superelevation, flow line, beam 
analysis, cost amortization, materials testing, plasticity index, and 
differential leveling; 

(D) evaluate engineering plans and specifications using 
quality control and quality assurance (QCQA) processes; and 

(E) prepare a design quantity take-off and estimate of 
probable construction cost. 

(12) The student researches the use and application of tech-
nology in civil engineering. The student is expected to: 

(A) identify the tools and technology used in civil engi-
neering throughout history such as abacus, compass, scale, measuring 
tape, slide rule, calculator, computer-aided drafting and design, level, 
auto-level, grade rod, plumb bob, transit, theodolite, total station, GPS, 
lidar, and drones; 

(B) explain the evolution of technology used in civil en-
gineering; and 

(C) explain the uses of design analysis and computer-
aided drafting software. 

(13) The student understands and researches the compo-
nents of project closeout processes. The student is expected to: 

(A) identify the main stakeholders involved in final in-
spections such as owner, utility provider(s), designer(s), contractors, 
municipalities, and regulatory agencies; 

(B) develop a punch list that is organized by trade, 
area, or priority and identifies deficiencies in a substantially completed 
project; and 

(C) evaluate the completed project to identify project 
successes and deficiencies. 

(14) The student understands and navigates civil engineer-
ing construction documents. The student is expected to: 

(A) identify the sections of a construction document set, 
including plat, existing conditions, site plan, fire protection plan, di-
mensional control plan, grading plan, drainage plan, utility plan, paving 
plan, erosion control plan, and project detail sheets; 

(B) research and describe the purpose of a fire protec-
tion plan; 

(C) describe the components of a paving plan, including 
pavement sections, material types, and design details; 

(D) identify and locate construction specification docu-
ments relevant to a given project; 

(E) explain and locate the fundamental components of 
a construction document's legend, including symbols, line types, and 
typical abbreviations; 

(F) explain the process of drafting a construction docu-
ment to scale; 

(G) determine and demonstrate which scale best fits a 
standard size drawing sheet; 

(H) explain the relationship between a construction 
document's specifications, plans, legend, and scale; and 

(I) identify and explain the differences between design 
drawings and record drawings. 

(15) The student applies best practices for effective project 
document structure and management. The student is expected to: 

(A) explain the significance of systematic organiza-
tional structure for project documents; 

(B) develop a systematic organizational structure 
for project documents that considers factors such as project phase, 
discipline, and document type; 

(C) develop a consistent naming convention for project 
documents; and 

(D) implement and maintain a uniform naming conven-
tion for project documents. 

(16) The student describes and exhibits characteristics that 
lead to a successful civil engineering team. The student is expected to: 

(A) research and describe time management techniques 
such as using Gantt charts, schedules, critical paths, and man-power 
projections for project management; 

(B) demonstrate effective communication skills in writ-
ten and oral formats to facilitate collaboration in a project team; and 

(C) explain how project team dynamics impact project 
outcomes and member morale. 

(17) The student researches and describes ethics pertaining 
to civil engineering. The student is expected to: 
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(A) research and identify the fundamental engineering 
ethics established by the Texas Board of Professional Engineers and 
Land Surveyors and other professional organizations such as Ameri-
can Society of Civil Engineers, the National Society of Professional 
Engineers, the National Council of Examiners for Engineering and Sur-
veying, and the National Institute of Engineering Ethics; and 

(B) analyze root causes and lessons learned from his-
torical examples or case studies involving ethical misconduct in civil 
engineering projects. 

(18) The student explores the impact of engineering in the 
natural world and built environment. The student is expected to: 

(A) describe the potential impacts, costs, and benefits of 
sustainable practices on local and global communities, environments, 
and economies; 

(B) describe sustainability standards used throughout 
the project life cycle; 

(C) describe governmental agencies that regulate envi-
ronmental impact at the federal, state, and local level; 

(D) describe the potential impacts of construction on 
the natural world, including flora, fauna, groundwater, surface water, 
soil, Earth's atmosphere, air quality, and waterways; and 

(E) describe methods used by engineers to mitigate and 
remediate the effects of construction on the natural world. 

(19) The student understands the methods environmental 
engineers use to supply water, dispose of waste, and control pollution. 
The student is expected to: 

(A) describe methods of population projection for siz-
ing water and wastewater facilities; 

(B) describe water quality standards using prescribed 
units of measure; 

(C) research and explain regulations for water quantity 
design requirements by jurisdiction; 

(D) research and explain regulations for wastewater 
quantity design requirements by jurisdiction; 

(E) research and describe methods of water and waste-
water treatment; 

(F) research and describe methods of solid waste man-
agement; 

(G) research and describe methods of controlling haz-
ardous waste; and 

(H) research and describe methods of measuring and 
managing air quality. 

§127.416. Civil Engineering II (Two Credits), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12. Prerequisites: Geometry and Civil En-
gineering I. Recommended prerequisite: Introduction to Computer-
Aided Design and Drafting. Students shall be awarded two credits for 
successful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-

vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students in Civil Engineering II apply the principles 
and practices essential to various subdisciplines within civil engineer-
ing. Throughout this course, students develop knowledge and skills 
essential to the design development and construction of a civil engi-
neering project. The students explore the impacts and constraints on 
the design of a project. They also delve into the functional mathemat-
ics crucial to the profession. Additionally, the course emphasizes the 
importance of effective project document structure and project man-
agement, ethical considerations, and the impact of civil engineering on 
the natural and built environment. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 
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(J) analyze elements of professional codes of conduct 
or creeds in engineering such as the National Society of Professional 
Engineers Code of Ethics for Engineers; 

(K) identify the components of a safety plan and why a 
safety plan is critical for employees and employers to maintain a safe 
work environment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence an engineering 
design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(4) The student recognizes project stakeholders and indus-
try organizations in civil engineering. The student is expected to: 

(A) describe the roles and objectives of project stake-
holders, including engineer, owner, architect, contractor, subcontrac-
tors, project manager, end users, regulatory agencies, and the public; 
and 

(B) describe the mission and membership benefits of 
industry organizations such as the American Society of Civil Engi-
neers, the National Society of Professional Engineers, and the Society 
of Women Engineers. 

(5) The student explores various disciplines within civil en-
gineering. The student is expected to: 

(A) describe the essential technical knowledge and 
functions in a variety of civil engineering subdisciplines, including en-

vironmental, geotechnical, transportation, structural, water resources, 
and construction; 

(B) explain how different types of projects within civil 
engineering subdisciplines, including public works, transportation, ur-
ban development, water resources, and utility projects, impact the built 
environment; and 

(C) identify and describe types of civil engineering 
projects. 

(6) The student explores how codes, regulations, and plats 
impact a civil engineering project. The student is expected to: 

(A) research and describe regulations established by the 
American Disabilities Act relevant to site design; 

(B) identify local codes and regulations for a civil engi-
neering project; 

(C) describe the potential impacts of local codes and 
regulations on civil engineering projects; and 

(D) describe the purpose of a plat and easements for a 
civil engineering project. 

(7) The student develops a proposal for a civil engineering 
project such as a park, a parking lot, or a storm drain. The student is 
expected to: 

(A) analyze or develop a feasibility report for a civil 
engineering project; 

(B) develop and analyze the scope of work document 
for a civil engineering project; 

(C) calculate monetary value for engineering efforts on 
a given project; 

(D) revise and archive the draft project proposal for 
scope of work changes; 

(E) develop a client deliverable package that contains a 
fee proposal, project schedule, organizational chart, exclusions, and an 
engineering contract; 

(F) communicate effectively a final proposal for a civil 
engineering project; and 

(G) identify and evaluate lessons learned from the 
project proposal process. 

(8) The student develops a civil engineering project sched-
ule. The student is expected to: 

(A) identify and prioritize project tasks to determine the 
critical path of a project; 

(B) create a project critical path diagram; 

(C) evaluate project tasks and the critical path to de-
velop a project schedule; 

(D) create a Gantt chart for all the project activities in a 
project; and 

(E) assess a project schedule for opportunities to im-
prove project efficiencies. 

(9) The student develops a civil engineering design for a 
project site. The student is expected to: 

(A) create a concept site plan using existing schematics, 
survey data, and regulatory design manuals; 
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(B) identify existing and proposed utility providers, in-
cluding electric, water, sewer, gas, and telecommunications providers, 
at a project site; 

(C) research and identify existing plats and easements 
for a project site; and 

(D) revise and finalize a project site plan to reflect an-
alyzed site data, including utilities, geotechnical, right-of-way, water 
resources, environmental, survey, and transportation data. 

(10) The student explores concepts and calculations for 
storm water events used by water resources engineers. The student is 
expected to: 

(A) describe storm event probability based on historical 
models; 

(B) describe methods used, including Rational method, 
Natural Resources Conservation Service (NRCS), Soil Conservation 
Service (SCS), and unit hydrograph, to calculate flow rate; 

(C) analyze existing topography at the project site to de-
termine drainage patterns; 

(D) delineate existing and proposed drainage areas im-
pacting a project site to determine the change in stormwater runoff gen-
erated by a project design; 

(E) research and describe methods of stormwater miti-
gation and water quality treatment; 

(F) calculate the existing flow rates for a 5-year and a 
100-year storm event for a project site using the Rational method; 

(G) analyze and calculate the proposed flow rates for a 
5-year and a 100-year storm event for a project design; 

(H) determine the required stormwater remediation 
techniques for a 100-year storm event by comparing existing and 
proposed runoff quantities; 

(I) describe methods of stormwater conveyance, in-
cluding channel, culvert, and pipe; 

(J) calculate the hydraulics of a stormwater conveyance 
using the continuity equation, energy equation, and Bernoulli's equa-
tion; 

(K) design a conveyance system such as a pipe, culvert, 
or open channel to convey stormwater runoff for a 100-year storm event 
using the calculated data; 

(L) create a plan and profile sheet of a drainage system, 
including surface elevations, slopes, conveyance system dimensions, 
material, and pipe invert elevations; and 

(M) describe potential impacts of a drainage analysis 
for a project. 

(11) The student explores concepts and calculations used 
by geotechnical engineers. The student is expected to: 

(A) identify and explain the components of a geotech-
nical report, including boring samples and logs, soil types and classi-
fications, pavement recommendations, foundations recommendations, 
and soil preparations; 

(B) identify and determine the soil classifications at a 
project site using the United States Department of Agriculture (USDA) 
Natural Resources Conservation Service (NRCS) Web Soil Survey 
(WSS); 

(C) calculate the plasticity index of soil from a project 
site; 

(D) research and describe methods of soil preparation; 

(E) research and explain how geotechnical results im-
pact pavement recommendations used in civil engineering projects; 

(F) research and select the most effective pavement sec-
tion for a project; and 

(G) describe the impact of a geotechnical analysis for a 
project. 

(12) The student explores concepts and calculations used 
by structural engineers. The student is expected to: 

(A) identify and analyze the various types of building 
foundations, including raft, monolithic slab, slab on grade, pier and 
beam, spread footing, mat footing, drilled piers, pylons, waffle slab, 
and post-tension slab; 

(B) describe the forces common to structural engineer-
ing calculations, including gravity, tension, compression, flexure, and 
torsion; 

(C) describe the loads common to structural engineer-
ing calculations, including dead load, live load, environmental loads, 
and other loads such as lateral and concentrated loads; 

(D) diagram and explain how applied loads and forces 
are resisted in a structure and transferred to the Earth; 

(E) diagram a simply supported beam subjected to load-
ing conditions to determine reaction forces; 

(F) sketch diagrams to determine the maximum shear 
and moment resulting in the beam; 

(G) identify the different types of trusses, including 
simple, planar, and space frame trusses; 

(H) diagram a truss subjected to loading conditions to 
determine reaction forces and identify the zero force members; 

(I) explain why design loads are dictated by building 
codes; and 

(J) describe potential impacts of a structural analysis for 
a project. 

(13) The student explores concepts and calculations used 
by transportation engineers. The student is expected to: 

(A) identify and describe various types of transporta-
tion engineering specializations such as rail, aviation, roadway, high-
way, and marine; 

(B) research and explain the benefits of having a pro-
fessional transportation engineering certification; 

(C) research and explain the benefits of membership in 
a transportation engineering organization such as Institute for Trans-
portation Engineers (ITE), American Society of Highway Engineers 
(ASHE), American Association of State Highway and Transportation 
Officials (AASHTO), and WTS International; 

(D) determine stopping sight distance of a roadway 
given the design speed and grade; 

(E) research and describe the impacts of transportation 
design elements, including grades, superelevation, design speed, fric-
tion factor, lane widths, vertical curves, horizontal curves, roadway 
classification, acceleration, and deceleration; 
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(F) analyze the level of service of a roadway to deter-
mine if operating conditions are adequate; 

(G) identify and explain the components of a traffic im-
pact analysis (TIA), including data collection summary, trip analysis, 
turn lane analysis, project phasing, and sight visibility analysis; 

(H) research and identify methods of traffic data collec-
tion; 

(I) collect and calculate traffic count data at a project 
site and analyze the results of the traffic count to determine peak hour 
trips and traffic mitigation; 

(J) determine the peak hour trips generated by a given 
land use from a ITE Trip Generation Manual; 

(K) research and describe traffic level of service for var-
ious roadways; 

(L) determine if a turn lane is warranted based on peak 
hour trips and traffic volume; and 

(M) describe potential impacts of a transportation anal-
ysis for a project. 

(14) The student develops construction documents for a 
civil engineering project. The student is expected to: 

(A) develop project construction documents that in-
cludes design plans, specifications, and a cost estimate for a civil 
engineering project; 

(B) develop the analysis reports for a civil engineering 
project; 

(C) generate a demolition sheet that contains exist-
ing topography, property lines, easements, utilities, rights-of-way, 
drainage infrastructure, and structures, and identifies items to be 
demolished; 

(D) develop a fire protection plan for a project; 

(E) generate a paving plan that shows the limits and 
types of pavement necessary for a project; 

(F) generate a site plan that labels proposed improve-
ments for a project; 

(G) generate a site dimensional control plan containing 
measurements for all site improvements for a project; 

(H) generate a grading plan that documents proposed 
elevations and topography in comparison to existing topography for a 
project; 

(I) generate drainage plans that document the existing 
drainage patterns, proposed drainage plan, and drainage infrastructure 
for a project; 

(J) generate a utility plan that documents existing and 
proposed utility types, locations, and materials for a project; 

(K) generate an erosion control plan that identifies ero-
sion control best management practices (BMP) defined by the Texas 
Commission on Environmental Quality (TCEQ) for a project; and 

(L) explain the importance of a quality control review 
and complete a quality control review of the construction documents 
of the project. 

(15) The student develops documents for support of the 
construction bid. The student is expected to: 

(A) identify components of a bid tabulation, including 
item description, material quantity, unit measure, unit price, and total 
price; 

(B) compare a project bid tabulation with correspond-
ing construction documents to verify all items are included; 

(C) create a project bid tabulation; and 

(D) identify and compile the parts of civil engineering 
project manual. 

(16) The student works as an individual and a team member 
to complete projects. The student is expected to: 

(A) track team goals to verify completion of project 
milestones; 

(B) explain various methods to resolve conflict within 
a project team; 

(C) explain how leadership impacts project outcomes 
and team members; and 

(D) evaluate team member performance and effective-
ness in a project. 

(17) The student researches and understands the code of 
ethics pertaining to civil engineering. The student is expected to: 

(A) research and describe the impact of the State of 
Texas Engineering Practice Act and Rules; and 

(B) analyze and discuss ethical case studies using Texas 
Administrative Code, Title 22, Part 6, Chapter 137, Subchapter C (re-
lating to Professional Conduct and Ethics). 

(18) The student understands the fundamental sustainable 
design approaches and practices in civil engineering projects. The stu-
dent is expected to: 

(A) research and describe sustainable building materi-
als and methods; 

(B) identify and explain the programs and certifications 
that establish design criteria for engineering projects such as Leader-
ship in Energy and Environmental Design (LEED); 

(C) explain how sustainable programs and certifications 
potentially impact the design elements and costs of a project; 

(D) explain how design choices potentially impact hu-
man health, the environment, and the cost of a project; and 

(E) explain how elements of the construction process 
potentially impact human health and the environment. 

§127.417. Engineering Project Management (One Credit), Adopted 
2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 10-12. Prerequisite: Algebra I. Recommended pre-
requisite: English II. Students shall be awarded one credit for success-
ful completion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 
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(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Engineering Project Management 
develop cursory knowledge and essential skills to lead an engineering 
team through the development and construction of a project. Students 
assess project documentation for compliance with best management 
practices. They engage in project planning, risk management, team 
management, and stakeholder communication to ensure project com-
pletion, adherence to safety guidelines, and continuous improvement. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the importance of dressing appropriately, 
speaking politely, and conducting oneself in a manner appropriate for 
the profession and work site; 

(B) describe teamwork, group dynamics, and conflict 
resolution and how they can impact the collective outcome; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences; 

(D) identify time-management skills such as prioritiz-
ing tasks, following schedules, and tending to goal-relevant activities 
and how these practices optimize efficiency and results; 

(E) define work ethic and discuss the characteristics of 
a positive work ethic, including punctuality, dependability, reliability, 
and responsibility for reporting for duty and performing assigned tasks; 

(F) identify and discuss the importance of professional-
ism, standards of conduct, and ethics as defined by the Texas Engineer-
ing Practice Act and rules concerning the practice of engineering and 
surveying; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) discuss the importance of safety in the workplace 
and why it is critical for employees and employers to maintain a safe 
work environment; and 

(K) describe the roles and responsibilities of managers. 

(2) The student understands that there are different stages 
of the engineering design process and the importance of working 

through each stage as part of an iterative process. The student is 
expected to: 

(A) explain the importance of defining an engineering 
problem as an initial step in the engineering design process; 

(B) describe the research stage of the engineering de-
sign process; 

(C) define ideation and conceptualization and discuss 
the role these processes play in innovation and problem solving; 

(D) explain the processes of selecting an idea or concept 
for detailed prototype design, development, and testing; 

(E) describe the purpose of non-technical drawings, 
technical drawings, models, and prototypes in designing a solution to 
an engineering problem; 

(F) describe the process of relevant experimental de-
sign, conducting tests, collecting data, and analyzing data to evaluate 
potential solutions; 

(G) explain how the engineering design process is iter-
ative and the role reflection plays in developing an optimized engineer-
ing solution; and 

(H) describe the purpose of effective communication of 
the engineering solution as obtained through the engineering design 
process to various audiences. 

(3) The student explores and develops skills to solve prob-
lems, make decisions, and manage a project. The student is expected 
to: 

(A) discuss strategies for managing time, setting dead-
lines, and prioritizing to accomplish goals; 

(B) identify constraints and describe the importance of 
planning around constraints, including budgets, resources, and materi-
als; 

(C) define milestones and deliverables and explain the 
advantages of dividing a large project into smaller milestones and de-
liverables; 

(D) identify different types of communication and ex-
plain how different types of communication lead to successful team-
work on a shared project in a professional setting; and 

(E) identify strategies to solve problems and describe 
how problem solving is utilized to accomplish personal and team ob-
jectives. 

(4) The student understands the foundations of occupa-
tional safety and health. The student is expected to: 

(A) explain and discuss the responsibilities of workers 
and employers to promote safety and health in the workplace and the 
rights of workers to a secure workplace; 

(B) explain and discuss the importance of Occupational 
Safety and Health Administration (OSHA) standards and OSHA re-
quirements for organizations, how OSHA inspections are conducted, 
and the role of national and state regulatory entities; 

(C) explain the role industrial hygiene plays in occupa-
tional safety and explain various types of industrial hygiene hazards, 
including physical, chemical, biological, and ergonomic; 

(D) identify and explain the appropriate use of types of 
personal protective equipment used in industry; 
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(E) discuss the importance of safe walking and working 
surfaces in the workplace and best practices for preventing or reducing 
slips, trips, and falls in the workplace; 

(F) describe types of electrical hazards in the workplace 
and the risks associated with these hazards and describe control meth-
ods to prevent electrical hazards in the workplace; 

(G) analyze the hazards of handling, storing, using, and 
transporting hazardous materials and identify and discuss ways to re-
duce exposure to hazardous materials in the workplace; 

(H) identify workplace health and safety resources, in-
cluding emergency plans and Safety Data Sheets, and discuss how these 
resources are used to make decisions in the workplace; 

(I) describe the elements of a safety and health program, 
including management leadership, worker participation, and education 
and training; 

(J) explain the purpose and importance of written emer-
gency action plans and fire protection plans and describe key compo-
nents of each such as evacuation plans and emergency exit routes, list 
of fire hazards, and identification of emergency personnel; 

(K) explain the components of a hazard communication 
program; and 

(L) explain and give examples of safety and health 
training requirements specified by standard setting organizations. 

(5) The student explores the methods and aspects of project 
management in relation to engineering projects. The student is ex-
pected to: 

(A) identify and prioritize engineering tasks for an en-
gineering project plan; 

(B) identify and outline the critical path of a set of tasks 
in an engineering project; 

(C) develop a project budget based on billable hours 
and engineering tasks in a project; 

(D) track and maintain time spent on engineering tasks 
for a given project; 

(E) generate a Gantt chart for an engineering project, in-
cluding project tasks, time to complete tasks, critical path, and schedule 
of tasks; 

(F) develop and implement a systematic folder structure 
for organizing project documents considering factors such as project 
phase, discipline, and document type; 

(G) apply naming conventions consistently to all 
project documents to facilitate efficient identification and retrieval; 

(H) research and describe best management practices 
such as quality control and quality assurance, risk management, and 
project management plan for an engineering project; 

(I) evaluate an engineering project for adherence to lo-
cal, state, and federal regulations; 

(J) evaluate an engineering project for adherence to best 
management practices; and 

(K) evaluate an engineering project for implementation 
of sustainable practices. 

(6) The student explores processes involved in the con-
struction phase of an engineering project. The student is expected to: 

(A) identify parts of an engineering project manual as-
sociated with a construction bid, including bid schedule, bid tabulation, 
construction plan set, and material specifications; 

(B) explain the bid process for a project, including time-
line, value engineering, request for information (RFI), request for qual-
ifications (RFQ), request for price (RFP), interview process, bid open-
ing, bid evaluations, and bid award; 

(C) develop a quantity take-off for an engineering 
project; and 

(D) identify applicable materials based on the engineer-
ing project specifications to conduct a material quantity take-off. 

(7) The student researches and identifies methods and di-
visions of project documentation. The student is expected to: 

(A) compare shop drawings and construction docu-
ments to identify and rectify variances; 

(B) identify and justify applicable material specifica-
tions for a given project; 

(C) compile and organize material specifications to cre-
ate a submittal log; 

(D) analyze a construction drawing to develop applica-
ble design questions and create an RFI document; 

(E) identify and explain the permitting process for an 
engineering project; 

(F) identify permitting stakeholders and explain stake-
holder roles in the permitting process; 

(G) identify permitting entities and create a permit re-
quest; 

(H) identify and explain the purpose and parts of a 
change order for a project; 

(I) develop a method of documentation to track project 
changes, including field changes, design changes, and change orders, 
and analyze cost and schedule impacts of project changes; and 

(J) identify and draft applicable completion documents, 
including certificate of occupancy, temporary certificate of occupancy, 
field changes, as-built or plan of record documents, and engineer's cer-
tification of substantial completion. 

(8) The student explores applicable federal, state, and lo-
cal regulations as they pertain to engineering projects. The student is 
expected to: 

(A) research federal regulatory agencies and describe 
the role federal regulatory agencies serve in relation to engineering 
projects such as the Environmental Protection Agency (EPA), Federal 
Aviation Administration (FAA), and Army Corps of Engineers; 

(B) research state regulatory agencies such as the Texas 
Department of Transportation (TxDOT), Texas Commission on Envi-
ronmental Quality (TCEQ), and the Texas Railroad Commission (TRC) 
and describe the role these agencies serve in relation to engineering 
projects; 

(C) research local regulatory agencies such as cities and 
counties and describe the role local regulatory agencies serve in relation 
to engineering projects; and 

(D) describe local codes and ordinances affecting con-
struction and development activities. 
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(9) The student explores methods of risk management and 
the effects on engineering projects. The student is expected to: 

(A) identify and describe various methods of risk man-
agement related to engineering projects; 

(B) identify and analyze the potential risks in a project 
with respect to the project stakeholders; 

(C) develop and communicate a job hazard analysis 
(JHA) for a given project task; 

(D) identify factors of contingency related to an engi-
neering project; 

(E) create a contingency estimate analyzing events that 
can cause potential losses to a project; and 

(F) present a risk management plan for a given project. 

(10) The student examines components of value engineer-
ing practices in relation to an engineering project. The student is ex-
pected to: 

(A) describe value engineering; 

(B) identify and analyze common areas of engineering 
projects that are susceptible to value engineering; 

(C) analyze an existing project design and cost estimate 
to identify potential cost saving areas; 

(D) describe an opinion of probable cost (OPC) associ-
ated with an engineering project; 

(E) generate an OPC for an engineering project, includ-
ing construction mobilization, material cost, material quantities, waste 
disposal, contingency, and total price; and 

(F) create a cost-benefit analysis of an engineering 
project that compares the monetary cost of the project to the benefit 
to end user. 

(11) The student demonstrates effective leadership and 
communications skills necessary to manage engineering projects. The 
student is expected to: 

(A) identify and describe the various team roles for an 
engineering project; 

(B) research and describe various project management 
methodologies; 

(C) create a schedule of roles for team members in an 
engineering project; 

(D) conduct an effective kick-off meeting to communi-
cate the project management plan for a given engineering project; 

(E) evaluate how project team dynamics impact the suc-
cessful completion of a project; 

(F) prepare and document effective meeting agendas; 

(G) record, prepare, and distribute clear and accurate 
meeting minutes; 

(H) research and describe effective leadership qualities; 

(I) research and identify examples of effective leader-
ship styles; 

(J) identify and describe personal leadership styles and 
strengths; and 

(K) evaluate how student leadership styles impact the 
success of the project team. 

§127.418. Architectural Engineering (Two Credits), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 11 and 12. Prerequisite: Civil Engineering I. Stu-
dents shall be awarded two credits for successful completion of this 
course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Architectural Engineering use 
principles of engineering and design tools to create innovative, func-
tional, and sustainable buildings. Students develop cursory knowledge 
and essential skills to understand the design of buildings, including the 
mechanical, electrical, plumbing, and structural systems, while also 
planning the construction process. They engage in project planning, 
building and system analysis, site investigation, and the integration 
of sustainable design and construction practices for an architectural 
engineering project. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 
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(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how to implement an engi-
neering design process to develop a product or solution. The student is 
expected to: 

(A) describe and implement the stages of an engineer-
ing design process to construct a model; 

(B) explain how factors, including complexity, scope, 
resources, ethics, regulations, manufacturability, maintainability, and 
technology, impact stages of the engineering design process; 

(C) explain how stakeholders impact an engineering de-
sign process; and 

(D) analyze how failure is often an essential component 
of the engineering design process. 

(3) The student explores the methods and aspects of project 
management in relation to projects. The student is expected to: 

(A) research and explain the process and phases of 
project management, including initiating, planning, executing, and 
closing; 

(B) explain the roles and responsibilities of team mem-
bers, including project managers and leads; 

(C) research and evaluate methods and tools available 
for managing a project; 

(D) discuss the importance of developing and imple-
menting a system for the organization of project documentation such 
as file naming conventions, document release control, and version con-
trol; 

(E) describe how project requirements, constraints, and 
deliverables impact the project schedule and influence and are influ-
enced by an engineering design; 

(F) explain how a project budget, including materials, 
equipment, and labor, is developed and maintained; and 

(G) describe the importance of management of change 
(MOC) and how MOC applies to project planning. 

(4) The student explores the origin and application of basic 
building types. The student is expected to: 

(A) identify and describe the fundamental parts of a 
building, including foundations, floors, walls, roof, and utility systems; 

(B) identify and describe the visual design elements of 
various building types, including residential, commercial, institutional, 
and industrial buildings; and 

(C) research and describe the evolution of the built 
space and development of building forms. 

(5) The student understands the properties of common 
building materials and construction methods. The student is expected 
to: 

(A) identify and describe common building materials 
such as wood, masonry, concrete, metal, glass, aggregate, and plastic; 

(B) identify and describe common roofing materials 
such as thatch, wood, metal, sod, and asphalt; 

(C) describe traditional construction methods such as 
wood framing, tilt-wall, masonry, and steel; 

(D) describe contemporary construction methods such 
as prefabricated, modular, and additive construction (3D printing); 

(E) identify and describe standard building methods 
such as casting, cutting, drilling, driving, and fastening for the con-
struction of buildings; 

(F) research and describe sustainable building materi-
als, methods, and costs; and 

(G) describe how building material selection is im-
pacted influenced by certifications such as Leadership in Energy and 
Environmental Design (LEED) or Energy Star. 

(6) The student understands the application of codes and 
regulations to building projects. The student is expected to: 

(A) explain the purpose of local building codes, includ-
ing public health and safety, structural, and utility codes; 

(B) describe land use regulations to identify zoning or-
dinances and allowable uses of real property; 

(C) describe how zoning regulations are used to control 
land use and development; 

(D) identify standard accessibility features such as 
ramps, elevators, parking, handrails, and fire alarm horn strobe as 
specified in codes and regulations such as the American Disability Act 
(ADA) and the Texas Accessibility Standards (TAS); 

(E) explain how codes and building regulations con-
strain aspects of building design, including the structure, site design, 
utilities, and building usage; 

(F) explain how codes and building regulations con-
strain aspects of building construction, including the structure, site 
construction, utilities, and building usage; and 

(G) classify a building according to its use type, occu-
pancy, and construction type using the International Building Code. 

(7) The student explores the various building systems. The 
student is expected to: 

(A) identify and describe various building envelopes 
such as tilt-wall, glazing, brick, and Exterior Insulation Finishing 
System (EIFS); 

(B) describe the components of building envelopes, in-
cluding foundation, walls, wall openings, roofs, roof penetrations, in-
sulation, and building membranes; 

(C) research and describe different types of insulating 
materials; 
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(D) describe different types of windows and doors; 

(E) identify the main components and describe the pur-
pose of mechanical systems within a building, including heating venti-
lation and air conditioning (HVAC), air handler, boiler, fire protection 
and suppression, lift, chilled water equipment, and emergency power 
systems; 

(F) describe how programs and certifications such as 
LEED potentially impact the selection of building systems; 

(G) identify the main components and describe the pur-
pose of electrical systems within a building, including meters, panels, 
lighting, receptacles, transformers, generators, and low-voltage sys-
tems; and 

(H) identify the main components and describe the pur-
pose of plumbing systems within a building, including meters, main 
supply lines, branch lines, sewer lines, traps, risers, fire suppression, 
appurtenances, and fixtures. 

(8) The student examines building foundations and struc-
tures. The student is expected to: 

(A) identify and analyze the various types of building 
foundations, including slab on grade, pier and beam, spread footing, 
mat footing, drilled piers, pylons, waffle slab, and post-tension slab; 

(B) classify a soil sample according to grain size and 
plasticity; 

(C) calculate the plasticity index of a soil sample; 

(D) determine the united soil classification system des-
ignation from a site soil sample analysis; 

(E) describe the forces common to structural engineer-
ing calculations, including gravity, tension, compression, flexure, and 
torsion; 

(F) describe the loads common to structural engineering 
calculations, including dead load, live load, environmental, and other 
load paths such as lateral and concentrated; 

(G) diagram and explain how applied loads and forces 
are resisted in a structure and transferred to the Earth; 

(H) diagram a simply supported beam subjected to 
loading conditions to determine reaction forces; 

(I) sketch diagrams to determine the maximum shear 
and moment resulting in the beam; 

(J) identify the different types of trusses, including sim-
ple, planar, and space frame trusses; 

(K) diagram a truss subjected to loading conditions to 
determine reaction forces and identify the zero force members; 

(L) explain why design loads are dictated by building 
codes; 

(M) identify the composition and describe the ratios of 
ingredients in different concrete mixtures; 

(N) describe the purpose of various concrete admix-
tures, including air entrainer, reducer, retarder, and accelerator; 

(O) explain why various admixtures are selected for a 
project such as curing time, ambient climate, and permeability; 

(P) conduct concrete compression and splitting-tension 
tests and compare strength and failures in a concrete mixture; and 

(Q) analyze a concrete mixture by performing a slump 
test. 

(9) The student designs and develops plans for the building 
systems. The student is expected to: 

(A) develop a stormwater management system for a 
building that includes roof drainage calculations, roof drain design, 
and downspout sizing and location; 

(B) design ingress and egress for a building that com-
plies with local, state, and federal codes and regulations; 

(C) develop building design and engineering plans that 
incorporate energy conservation techniques; 

(D) recommend and defend an appropriate foundation 
design for a building type; 

(E) design, modify, and plan structures using 3D soft-
ware; 

(F) construct building drawings using advanced com-
puter-aided design drafting skills; 

(G) create three-dimensional views of a building de-
sign; 

(H) create three-dimensional solid models of the build-
ing; 

(I) design and present a final effective building design 
for critique; 

(J) develop preliminary drawings of a building or struc-
tural design; 

(K) develop a site plan using maximum orientation of 
the building relative to views, sun, and wind direction; 

(L) draw schematic site plans, floor plans, roof plans, 
building elevations, sections, and perspectives using design develop-
ment techniques; 

(M) draw scaled wall thickness plans, interior eleva-
tions, and sections; 

(N) develop details, floor and wall sections, ceiling and 
roof sections, door and window sections, and other sections as required 
within a building design; 

(O) review and revise draft construction documents to 
incorporate results from structural analysis such as beam, truss, and 
foundation calculations conducted for the project; and 

(P) review and revise draft construction documents to 
incorporate results from building system analysis such as mechanical, 
electrical, and plumbing calculations conducted for the project. 

(10) The student designs and develops plans for the build-
ing site. The student is expected to: 

(A) identify and describe various site constraints, in-
cluding utilities, grading, drainage, transportation access, environmen-
tal, regulatory requirement, and rights-of-way constraints; 

(B) explain the purpose of low impact development 
techniques in site development such as to reduce the impact on 
stormwater runoff quantity and quality; 

(C) develop preliminary drawings of a building site de-
sign; 

(D) develop building site design and engineering plans 
that integrate solutions to site constraints as appropriate; 
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(E) describe how soil characteristics impact building 
design; 

(F) determine the type, sizing, and placement of site 
features, including parking lots, entrance and exits road, pedestrian 
and handicap access, and storm water facilities, that comply with local 
codes and regulations; 

(G) evaluate a site to appropriately locate and orient a 
building or structure; 

(H) develop site drawings using advanced computer-
aided design drafting skills; and 

(I) design and present a final effective site design for 
critique. 

(11) The student explores construction phase processes for 
a building design project. The student is expected to: 

(A) calculate quantities of building components such as 
the total square units of wall covering, the total cubic units of concrete, 
linear units of wire, and doors and windows; 

(B) develop a material quantity take-off for a building 
project; 

(C) develop an Opinion of Probable Cost (OPC) for a 
building project; 

(D) document elements of the building construction 
that comply with design criteria such as those outlined in LEED; 

(E) identify components of a bid tabulation, including 
item description, material quantity, unit measure, unit price, and total 
price; 

(F) compare a project bid tabulation with corresponding 
construction documents to verify all items are included; 

(G) create a project bid tabulation; 

(H) identify and describe the parts of a construction 
project manual, including invitation to bidders, instruction for bidders, 
project information, construction contracts, bid tabulation, mainte-
nance bonds, performance bonds, payment bonds, specifications, 
insurance certificates, and legal requirements; and 

(I) develop an organizational chart and Gantt chart for 
the construction of a project. 

§127.419. Surveying and Geomatics (Two Credits), Adopted 2025. 
(a) Implementation. The provisions of this section shall be 

implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grades 10-12. Prerequisite: Algebra I. Recommended pre-
requisites: Geometry and Introduction to Computer-Aided Design and 
Drafting. Students shall be awarded two credits for successful comple-
tion of this course. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 

technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Students enrolled in Surveying and Geomatics are in-
troduced to the principles and practices essential to the field of survey-
ing. Throughout this course students investigate different tools, appli-
cations, and techniques used to capture and process geospatial data. 
They also use functional mathematics crucial to the profession. Ad-
ditionally, the course emphasizes the importance of visual representa-
tions of data in multiple mediums, ethical considerations, and the legal 
or regulatory impact of surveying on the community and society. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) explain the importance of dressing appropriately, 
speaking politely, and conducting oneself in a manner appropriate for 
the profession and work site; 

(B) describe teamwork, group dynamics, and conflict 
resolution and how they can impact the collective outcome; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences; 

(D) identify time-management skills such as prioritiz-
ing tasks, following schedules, and tending to goal-relevant activities 
and how these practices optimize efficiency and results; 

(E) define work ethic and discuss the characteristics of 
a positive work ethic, including punctuality, dependability, reliability, 
and responsibility for reporting for duty and performing assigned tasks; 

(F) identify and discuss the importance of professional-
ism, standards of conduct, and ethics as defined by the Texas Engineer-
ing Practice Act and rules concerning the practice of engineering and 
surveying; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) discuss the importance of safety in the workplace 
and why it is critical for employees and employers to maintain a safe 
work environment; and 

(K) describe the roles and responsibilities of managers. 

(2) The student understands that there are different stages 
of the engineering design process and the importance of working 
through each stage as part of an iterative process. The student is 
expected to: 
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(A) explain the importance of defining an engineering 
problem as an initial step in the engineering design process; 

(B) describe the research stage of the engineering de-
sign process; 

(C) define ideation and conceptualization and discuss 
the role these processes play in innovation and problem solving; 

(D) explain the processes of selecting an idea or concept 
for detailed prototype design, development, and testing; 

(E) describe the purpose of non-technical drawings, 
technical drawings, models, and prototypes in designing a solution to 
an engineering problem; 

(F) describe the process of relevant experimental de-
sign, conducting tests, collecting data, and analyzing data to evaluate 
potential solutions; 

(G) explain how the engineering design process is iter-
ative and the role reflection plays in developing an optimized engineer-
ing solution; and 

(H) describe the purpose of effective communication of 
the engineering solution as obtained through the engineering design 
process to various audiences. 

(3) The student explores and develops skills to solve prob-
lems, make decisions, and manage a project. The student is expected 
to: 

(A) discuss strategies for managing time, setting dead-
lines, and prioritizing to accomplish goals; 

(B) identify constraints and describe the importance of 
planning around constraints, including budgets, resources, and materi-
als; 

(C) define milestones and deliverables and explain the 
advantages of dividing a large project into smaller milestones and de-
liverables; 

(D) identify different types of communication and ex-
plain how different types of communication lead to successful team-
work on a shared project in a professional setting; and 

(E) identify strategies to solve problems and describe 
how problem solving is utilized to accomplish personal and team ob-
jectives. 

(4) The student understands the foundations of occupa-
tional safety and health. The student is expected to: 

(A) explain and discuss the responsibilities of workers 
and employers to promote safety and health in the workplace and the 
rights of workers to a secure workplace; 

(B) explain and discuss the importance of Occupational 
Safety and Health Administration (OSHA) standards and OSHA re-
quirements for organizations, how OSHA inspections are conducted, 
and the role of national and state regulatory entities; 

(C) explain the role industrial hygiene plays in occupa-
tional safety and explain various types of industrial hygiene hazards, 
including physical, chemical, biological, and ergonomic; 

(D) identify and explain the appropriate use of types of 
personal protective equipment used in industry; 

(E) discuss the importance of safe walking and working 
surfaces in the workplace and best practices for preventing or reducing 
slips, trips, and falls in the workplace; 

(F) describe types of electrical hazards in the workplace 
and the risks associated with these hazards and describe control meth-
ods to prevent electrical hazards in the workplace; 

(G) analyze the hazards of handling, storing, using, and 
transporting hazardous materials and identify and discuss ways to re-
duce exposure to hazardous materials in the workplace; 

(H) identify workplace health and safety resources, in-
cluding emergency plans and Safety Data Sheets, and discuss how these 
resources are used to make decisions in the workplace; 

(I) describe the elements of a safety and health program, 
including management leadership, worker participation, and education 
and training; 

(J) explain the purpose and importance of written emer-
gency action plans and fire protection plans and describe key compo-
nents of each such as evacuation plans and emergency exit routes, list 
of fire hazards, and identification of emergency personnel; 

(K) explain the components of a hazard communication 
program; and 

(L) explain and give examples of safety and health 
training requirements specified by standard setting organizations. 

(5) The student examines the functional mathematics of 
surveying. The student is expected to: 

(A) calculate central tendencies of a given data set, in-
cluding mean, median, and mode; 

(B) calculate standard deviation of a given data set; 

(C) identify parts of a normal distribution curve; 

(D) define the Empirical Rule and analyze the distribu-
tion of a data set using the Empirical Rule; 

(E) define systematic and random error; 

(F) identify and describe the relationship between accu-
racy and precision; 

(G) identify the types and properties of various poly-
gons; 

(H) solve for the parts of a triangle, including 
Pythagorean theorem, sine, cosine, tangent, arcsine, arccosine, and 
arctangent; 

(I) identify the properties of circles; 

(J) solve for the parts of a unit circle, including diame-
ter, radius, circumference, area, chord, arclength, delta, and tangent; 

(K) identify and solve for linear functions, including 
standard form, slope-intercept form, point-slope form, and the distance 
between two points, on a Cartesian Coordinate System; and 

(L) identify and solve for volumetric calculations of 
three-dimensional shapes, including a cylinder, sphere, rectangular 
prisms, trapezoidal prisms, and triangular prisms. 

(6) The student researches and understands global posi-
tioning systems (GPS) used in surveying. The student is expected to: 

(A) identify and explain data terminology related to 
GPS such as latitude, longitude, datum, ellipsoid, geoid, orthometric 
height, World Geodetic System 1984, Earth Centered Earth Fixed 
(ECEF), 3D coordinate geometry, and state plane coordinate system; 
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(B) explain the different types and applications of 
GPS surveying, including static, differential, and real-time kinematic 
(RTK); 

(C) tie down a point and derive a geographic latitude 
and longitude coordinate using GPS; 

(D) identify and explain GPS components, including 
the space segment, control segment, and the user segment; 

(E) describe the functions of a GPS satellite; 

(F) describe the functions of GPS ground stations; 

(G) describe the functions of GPS receivers; and 

(H) generate a map using geodetic coordinates. 

(7) The student researches and understands the industry 
standard methods and means of collecting various topographical data 
used in the civil engineering and construction professions. The student 
is expected to: 

(A) research and explain the components of optome-
chanical equipment, including vertical and horizontal plates and optics; 

(B) explain the types of optomechanical equipment, in-
cluding theodolite, level, and total station, and their application; 

(C) explain methods of remote sensing, including un-
manned aerial vehicle (UAV), light detection and ranging (LiDAR), 
sonar, ground penetrating radar, underwater remotely operated vehicle 
(ROV), photogrammetry, and gravity satellite; 

(D) identify the tools used to make distance measure-
ments, including steel tape, electric distance meter, pacing, odometer, 
stadia, and estimating; 

(E) explain the various methods to measure the distance 
between two points on the surface of the Earth; 

(F) measure the distance between two points on the sur-
face of the Earth using different methods and tools; 

(G) compare the data collected from different methods 
used to measure the distance between two points on the surface of the 
Earth for accuracy; 

(H) identify the tools used to make angular measure-
ments, including protractor, compass, theodolite, total station, and es-
timating; 

(I) explain the various methods to measure the angle be-
tween two vectors; 

(J) measure the angle between two vectors using differ-
ent methods and tools; 

(K) compare the data collected from different methods 
used to measure the angles between two vectors for accuracy; 

(L) describe the use of control points and National Geo-
detic Survey (NGS) monuments; 

(M) identify the tools used to measure elevation, in-
cluding level, theodolite, total station, barometer, and estimating; 

(N) measure and calculate the height of an object using 
a theodolite; 

(O) establish the elevation of a point assuming the ele-
vation of a relative point is zero using various methods and tools; 

(P) compare the data collected from different methods 
used to measure elevation between two points for accuracy; 

(Q) identify and adhere to regulations of UAV piloting 
and control specified by the Federal Aviation Administration Small 
UAS Rule (Part A107); and 

(R) explain the purposes of specialized surveys used in 
engineering, including engineering topographic, control, construction, 
boundary, hydrographic, optical tooling, American Land Title Associ-
ation (ALTA), photogrammetric, and as-built survey. 

(8) The student records meta-data associated with survey-
ing measurements and data collection. The student is expected to: 

(A) create and maintain field notes within a comprehen-
sive field book that includes a cover page and field data; 

(B) describe the necessary components of a field book 
cover page, including weather data, project site data, personnel data, 
equipment data, and type of survey conducted; and 

(C) record surveying information in a field book, in-
cluding differential level notes, collected horizontal and vertical an-
gles, site sketches, and topographic data. 

(9) The student researches and understands the industry 
standard methods and means of analyzing various topographical data 
used in the civil engineering and construction professions. The student 
is expected to: 

(A) explain the process to generate a control survey; 

(B) identify and explain symbols found on survey draw-
ings; and 

(C) identify and describe software used to create draw-
ings and analyze survey data. 

(10) The student develops and communicates visual repre-
sentations of topographical data used in civil engineering and construc-
tion documentation and presentations. The student is expected to: 

(A) explain the process of drafting a construction doc-
ument to scale; 

(B) determine and demonstrate which scale best fits a 
standard size drawing sheet; 

(C) explain the relationship between a construction 
document's specifications, plans, legend, and scale; 

(D) explain the difference between grid and surface dis-
tances; 

(E) identify the local scale factor that transforms col-
lected grid distances to surface distances for a given survey; 

(F) generate a scaled topography map using collected 
field data; 

(G) create a surface profile from a baseline drawn on a 
topographic map; and 

(H) stake out points from design files, maps, or real-
property descriptions. 

(11) The student explores how a practicing surveyor fol-
lows in the footsteps of the original surveyor. The student is expected 
to: 

(A) explain why and how surveyors defer to the work 
of existing surveys; 

(B) define boundary monumentation; 

(C) research and explain natural and artificial monu-
ments; 
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(D) explain the methods to adjust real-property bound-
aries for the change in natural monuments over time, including riparian 
and littoral boundaries; 

(E) interpret a legal description of a real property; 

(F) identify an original survey boundary by conducting 
land record research using the Texas General Land Office (GLO); 

(G) explain the historical significance of land grants in 
Texas; 

(H) explain how a boundary survey protects the public; 

(I) create a property boundary drawing using collected 
field data; and 

(J) explain the dignity of calls, including natural ob-
jects, artificial objects, courses, distances, and acreage, as specified in 
Texas Administrative Code, Title 31, Part 1, Chapter 7, §7.5 (relating 
to Dignity of Calls). 

(12) The student understands the different methods of mea-
surements and associated errors. The student expected to: 

(A) define the different units of linear measurement, in-
cluding U.S. feet, international feet, chains, rod, mile, fathom, furlong, 
varas, and metric units, commonly used in the surveying and civil en-
gineering industry; 

(B) define the different units of angular measurement, 
including vertical angles, horizontal angles, bearings, azimuths, de-
grees-minutes-seconds, decimal degrees, seconds of arc, and gradians; 

(C) define the different units of volumetric measure-
ment, including cubic feet, cubic yards, tons, and acre-feet; 

(D) calculate and define area measurements such as 
acre, hectare, square feet, square mile, league, or sitio; 

(E) convert linear, angular, and area measurements be-
tween different units; 

(F) determine a change in elevation between two or 
more points by performing a differential level loop; 

(G) measure the distance between two or more points 
using industry acceptable methods such as taping, electronic distance 
meter, total station, pacing, odometer, tacheometry, GPS, and stadia; 

(H) compare the errors from two or more methods of 
calculating the distance between two or more points; and 

(I) calculates various types of errors associated with 
survey data. 

(13) The student researches and understands surveying and 
geomatics throughout history. The student is expected to: 

(A) explain how Eratosthenes first derived the circum-
ference of the Earth; 

(B) research and describe the change in methods and 
precision used to calculate the circumference of the Earth; and 

(C) describe the surveying that contributed to great 
works of civil engineering before and after the Age of Exploration. 

(14) The student researches and understands the code of 
ethics pertaining to civil engineering and surveyors. The student is 
expected to: 

(A) research and identify the legal definitions and de-
scriptions surveyors use to delineate and report survey data; and 

(B) research and identify engineering ethics established 
by organizations such as the American Society of Civil Engineers, the 
National Society of Professional Engineers, the Texas Board of Pro-
fessional Engineers and Land Surveyors, the National Council of Ex-
aminers for Engineering and Surveying, and the National Institute of 
Engineering Ethics. 

§127.452. Practicum in Engineering (Two Credits), Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grade 12. Prerequisites: Algebra I and Geometry and a 
minimum of two credits with at least one course in a Level 2 or higher 
course from the Engineering Career Cluster. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards, industry-rele-
vant technical knowledge, and college and career readiness skills for 
students to further their education and succeed in current and emerging 
professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Practicum in Engineering is designed to give students 
supervised practical application of knowledge and skills. Practicum 
experiences can occur in a variety of locations appropriate to the na-
ture and level of experiences such as employment, independent study, 
internships, assistantships, mentorships, or laboratories. To prepare for 
careers in engineering, students must attain academic knowledge and 
skills, acquire technical knowledge and skills related to the workplace, 
and develop knowledge and skills regarding career opportunities, en-
try requirements, and industry expectations. To prepare for success, 
students need opportunities to learn, reinforce, apply, and transfer their 
knowledge and skills and technologies in a variety of settings. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
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audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how a professional engineer 
serves the local and global community. The student is expected to: 

(A) research and identify student and professional engi-
neering organizations and the benefits of membership such as network-
ing platforms, training and educational opportunities, and participating 
in community initiatives; 

(B) explain an engineer's role and how various engi-
neering roles serve the organization, community, and society; and 

(C) evaluate how the work of student or professional 
engineering organizations impact the local or global community such 
as recommended practices and issuing standards. 

(3) The student uses critical thinking and problem solving 
in the work-based learning experience. The student is expected to: 

(A) conduct technical research to gather information, 
identify gaps, and make decisions in the work-based learning expe-
rience; 

(B) develop creative and innovative solutions to prob-
lems in the work-based learning experience; 

(C) analyze and compare alternative designs for an ef-
fective solution to a problem in the work-based learning experience; 
and 

(D) evaluate and present solutions to problems in the 
work-based learning experience. 

(4) The student understands and demonstrates how effec-
tive leadership and teamwork skills enable the accomplishment of goals 
and objectives. The student is expected to: 

(A) analyze leadership characteristics such as trust-
worthiness, positive attitude, integrity, and work ethic; 

(B) explain and demonstrate effective characteristics of 
teamwork; 

(C) explain and demonstrate responsibility for shared 
group and individual work tasks in the work-based learning experience; 

(D) describe and analyze how strategies such as meet-
ing deadlines, showing respect for all individuals, and communicating 
clearly and timely contribute to effective working relationships and ac-
complishing objectives; and 

(E) research and identify opportunities to participate in 
extracurricular engineering activities. 

(5) The student demonstrates oral and written communica-
tion skills in delivering and receiving information and ideas. The stu-
dent is expected to: 

(A) apply appropriate content knowledge, technical 
concepts, and vocabulary to analyze information and follow directions; 

(B) use professional communication skills such as us-
ing technical terminology, email etiquette, and following the organiza-
tion or team communication plan and hierarchy when delivering and 
receiving information in the work-based learning experience; 

(C) identify and analyze information contained in infor-
mational texts, internet sites, or technical materials in the work-based 
learning experience; 

(D) describe and analyze verbal and nonverbal cues and 
behaviors such as body language, tone, and interrupting to enhance 
communication in the work-based learning experience; and 

(E) apply active listening skills to receive and clarify 
information in the work-based learning experience. 

(6) The student reflects on the work-based learning experi-
ence to prepare for postsecondary and employment success. The stu-
dent is expected to: 

(A) assess and evaluate personal strengths and weak-
nesses in knowledge and skill proficiency and contributions to a project 
related to the work-based learning experience; 

(B) develop and maintain a professional portfolio to in-
clude: 

(i) attainment of technical skill competencies; 

(ii) licensures or certifications; 

(iii) recognitions, awards, and scholarships; 

(iv) extended learning experiences such as commu-
nity service and active participation in career and technical student or-
ganizations and professional organizations; 

(v) abstract of key points of the practicum; 

(vi) resume; 

(vii) samples of work; and 

(viii) evaluation from the practicum supervisor; and 

(C) present the professional portfolio to interested 
stakeholders. 

(7) The student develops a presentation describing the cul-
mination of skills and knowledge gained from the work-based learning 
experience. The student is expected to: 

(A) develop a professional presentation to display and 
communicate the work-based learning experience, including goals 
and objectives, levels of achievement, skills and knowledge gained, 
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areas for improvement and personal growth, challenges encountered 
throughout the experience, and a plan for future goals; 

(B) identify an appropriate audience and coordinate the 
presentation of findings related to the work-based learning experience; 

(C) present findings in a professional manner using con-
cise language, engaging content, relevant media, and clear speech; and 

(D) analyze feedback received from a presentation. 

§127.453. Extended Practicum in Engineering (One Credit), 
Adopted 2025. 

(a) Implementation. The provisions of this section shall be 
implemented by school districts beginning with the 2025-2026 school 
year. 

(b) General requirements. This course is recommended for 
students in Grade 12. The practicum course is a paid or unpaid cap-
stone experience for students participating in a coherent sequence of 
career and technical education courses in the Engineering Career Clus-
ter. Prerequisites: Algebra I and Geometry and a minimum of two 
credits with at least one course in a Level 2 or higher course from the 
Engineering Career Cluster. This course must be taken concurrently 
with Practicum in Engineering and may not be taken as a stand-alone 
course. Students shall be awarded one credit for successful completion 
of this course. A student may repeat this course once for credit pro-
vided that the student is experiencing different aspects of the industry 
and demonstrating proficiency in additional and more advanced knowl-
edge and skills. 

(c) Introduction. 

(1) Career and technical education instruction provides 
content aligned with challenging academic standards and relevant 
technical knowledge and skills for students to further their education 
and succeed in current or emerging professions. 

(2) The Engineering Career Cluster focuses on planning, 
designing, testing, building, and maintaining machines, structures, ma-
terials, systems, and processes using empirical evidence and science, 
technology, and math principles. This career cluster includes occupa-
tions ranging from mechanical engineer and drafter to electrical engi-
neer and mapping technician. 

(3) Extended Practicum in Engineering is designed to give 
students supervised practical application of previously studied knowl-
edge and skills. Practicum experiences can occur in a variety of loca-
tions appropriate to the nature and level of experience. 

(4) Students are encouraged to participate in extended 
learning experiences such as career and technical student organizations 
and other organizations that foster leadership and career development 
in the profession such as student chapters of related professional 
associations. 

(5) Statements that contain the word "including" reference 
content that must be mastered, while those containing the phrase "such 
as" are intended as possible illustrative examples. 

(d) Knowledge and skills. 

(1) The student demonstrates professional standards/em-
ployability skills as required by business and industry. The student is 
expected to: 

(A) demonstrate dressing appropriately, speaking po-
litely, and conducting oneself in a manner appropriate for the profes-
sion and work site; 

(B) analyze how teams can produce better outcomes 
through cooperation, contribution, and collaboration from members 
of the team; 

(C) present written and oral technical communication 
in a clear, concise, and effective manner for a variety of purposes and 
audiences, including explaining and justifying decisions in the design 
process; 

(D) use time-management skills independently and in 
groups to prioritize tasks, follow schedules, and tend to goal-relevant 
activities in a way that optimizes efficiency and results; 

(E) describe the importance of and demonstrate punctu-
ality, dependability, reliability, and responsibility in reporting for duty 
and performing assigned tasks as directed; 

(F) explain how engineering ethics as defined by pro-
fessional organizations such as the National Society of Professional 
Engineers apply to engineering practice; 

(G) demonstrate respect for differences in the work-
place; 

(H) identify the importance and benefits of meritocracy, 
a hard work ethic, and equal opportunity in the workplace; 

(I) identify consequences relating to discrimination and 
harassment; 

(J) analyze elements of professional codes of conduct or 
creeds in engineering such as the National Society of Professional En-
gineers Code of Ethics for Engineers and how they apply to the knowl-
edge and skills of the course and the engineering profession; 

(K) identify the components of a safety plan and why it 
is critical for employees and employers to maintain a safe work envi-
ronment; and 

(L) compare skills and characteristics of managers and 
leaders in the workplace. 

(2) The student understands how a professional engineer 
serves the local and global community. The student is expected to: 

(A) research and identify student and professional engi-
neering organizations and the benefits of membership such as network-
ing platforms, training and educational opportunities, and participating 
in community initiatives; 

(B) explain an engineer's role and how various engi-
neering roles serve the organization, community, and society; and 

(C) evaluate how the work of student or professional 
engineering organizations impact the local or global community such 
as recommended practices and issuing standards. 

(3) The student uses critical thinking and problem solving 
in the work-based learning experience. The student is expected to: 

(A) conduct technical research to gather information, 
identify gaps, and make decisions in the work-based learning expe-
rience; 

(B) develop creative and innovative solutions to prob-
lems in the work-based learning experience; 

(C) analyze and compare alternative designs for an ef-
fective solution to a problem in the work-based learning experience; 
and 

(D) evaluate and present solutions to problems in the 
work-based learning experience. 
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(4) The student understands and demonstrates how effec-
tive leadership and teamwork skills enable the accomplishment of goals 
and objectives. The student is expected to: 

(A) analyze leadership characteristics such as trust-
worthiness, positive attitude, integrity, and work ethic; 

(B) explain and demonstrate effective characteristics of 
teamwork; 

(C) explain and demonstrate responsibility for shared 
group and individual work tasks in the work-based learning experience; 

(D) describe and analyze how strategies such as meet-
ing deadlines, showing respect for all individuals, and communicating 
clearly and timely contribute to effective working relationships and ac-
complishing objectives; and 

(E) research and identify opportunities to participate in 
extracurricular engineering activities. 

(5) The student demonstrates oral and written communica-
tion skills in delivering and receiving information and ideas. The stu-
dent is expected to: 

(A) apply appropriate content knowledge, technical 
concepts, and vocabulary to analyze information and follow directions; 

(B) use professional communication skills such as us-
ing technical terminology, email etiquette, and following the organiza-
tion or team communication plan and hierarchy when delivering and 
receiving information in the work-based learning experience; 

(C) identify and analyze information contained in infor-
mational texts, internet sites, or technical materials in the work-based 
learning experience; 

(D) describe and analyze verbal and nonverbal cues and 
behaviors such as body language, tone, and interrupting to enhance 
communication in the work-based learning experience; and 

(E) apply active listening skills to receive and clarify 
information in the work-based learning experience. 

(6) The student reflects on the work-based learning experi-
ence to prepare for postsecondary and employment success. The stu-
dent is expected to: 

(A) assess and evaluate personal strengths and weak-
nesses in knowledge and skill proficiency and contributions to a project 
related to the work-based learning experience; 

(B) develop and maintain a professional portfolio to in-
clude: 

(i) attainment of technical skill competencies; 

(ii) licensures or certifications; 

(iii) recognitions, awards, and scholarships; 

(iv) extended learning experiences such as commu-
nity service and active participation in career and technical student or-
ganizations and professional organizations; 

(v) abstract of key points of the practicum; 

(vi) resume; 

(vii) samples of work; and 

(viii) evaluation from the practicum supervisor; and 

(C) present the professional portfolio to interested 
stakeholders. 

(7) The student develops a presentation describing the cul-
mination of skills and knowledge gained from the work-based learning 
experience. The student is expected to: 

(A) develop a professional presentation to display and 
communicate the work-based learning experience, including goals 
and objectives, levels of achievement, skills and knowledge gained, 
areas for improvement and personal growth, challenges encountered 
throughout the experience, and a plan for future goals; 

(B) identify an appropriate audience and coordinate the 
presentation of findings related to the work-based learning experience; 

(C) present findings in a professional manner using con-
cise language, engaging content, relevant media, and clear speech; and 

(D) analyze feedback received from a presentation. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500541 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

CHAPTER 130. TEXAS ESSENTIAL 
KNOWLEDGE AND SKILLS FOR CAREER 
AND TECHNICAL EDUCATION 
(Editor's note: In accordance with Texas Government Code, 
§2002.014, which permits the omission of material which is 
"cumbersome, expensive, or otherwise inexpedient," the Figure: 
19 TAC Chapter 130 - Preamble is not included in the print 
version of the Texas Register. The figure is available in the 
on-line version of the February 28, 2025, issue of the Texas 
Register.) 

The State Board of Education (SBOE) proposes the repeal of 
§§130.1 - 130.12, 130.15 - 130.32, 130.41 - 130.72, 130.81 
- 130.127, 130.131 - 130.144, 130.180 - 130.182, 130.184 
- 130.190, 130.271 - 130.276, 130.279 - 130.287, 130.301 
- 130.307, 130.311 - 130.318, 130.351 - 130.367, 130.381 -
130.383, 130.385 - 130.389, 130.441 - 130.447, 130.449 -
130.466, and 130.485 - 130.491, concerning Texas Essential 
Knowledge and Skills (TEKS) for career and technical education 
(CTE). The proposed repeals would move the TEKS to 19 TAC 
Chapter 127 in order to ensure that all CTE TEKS are in the 
same chapter in administrative rule. 
BACKGROUND INFORMATION AND JUSTIFICATION: In ac-
cordance with statutory requirements that the SBOE identify by 
rule the essential knowledge and skills of each subject in the re-
quired curriculum, the SBOE follows a board-approved cycle to 
review and revise the essential knowledge and skills for each 
subject. 
The TEKS for courses associated with 14 CTE career clusters 
are codified by subchapter in 19 TAC Chapters 127 and 130. 
In December 2020, the SBOE began initial steps to prepare for 
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the review and revision of CTE courses in programs of study for 
the education and training; health science; and science, tech-
nology, engineering, and mathematics career clusters. Two ad-
ditional courses eligible to satisfy a graduation requirement in 
science were also part of the review. The board approved for 
second reading and final adoption new TEKS for these courses 
in November 2021 and January, April, and June 2022. 
At the November 2023 SBOE meeting, the board approved new 
CTE TEKS in Chapter 127 for courses in career preparation and 
entrepreneurship, which became effective February 13, 2024, 
and were implemented beginning in the 2024-2025 school year. 
At the April 2024 meeting, the board approved new CTE TEKS 
in Chapter 127 for courses in agribusiness, animal science, plant 
science, and aviation maintenance and for two CTE courses that 
can satisfy a graduation requirement in science that will be im-
plemented beginning in the 2025-2026 school year. 
Due to the current structure of Chapter 130, there are not enough 
sections to add new CTE courses under consideration in their 
assigned subchapters. To accommodate the addition of new and 
future courses, the board began the process of moving the CTE 
TEKS from Chapter 130 to Chapter 127 in order to keep all the 
TEKS together in administrative rule and avoid confusion. 
The proposed repeals would move all remaining courses in 
Chapter 130 to Chapter 127. The related implementation 
sections would be repealed and not re-proposed. Instead, 
implementation information would be added to each individual 
course. Additionally, each new course would include the level 
for the course in a CTE program of study, if applicable, and 
language would be added to encourage students to participate 
in extended learning experiences like organizations that foster 
leadership and career development in the profession such as 
student chapters of related professional associations. 
The following figure provides a crosswalk between the current 
TEKS in Chapter 130 and the new location of those TEKS in 
Chapter 127. The proposed new sections can be found in the 
Proposed Rules section of this issue of the Texas Register. 
Figure: 19 TAC Chapter 130 - Preamble 

The SBOE approved the proposed repeals for first reading and 
filing authorization at its January 31, 2025 meeting. 
FISCAL IMPACT: Monica Martinez, associate commissioner for 
standards and programs, has determined that for the first five 
years the proposal is in effect, there are no additional costs to 
state or local government, including school districts and open-
enrollment charter schools, required to comply with the proposal. 
LOCAL EMPLOYMENT IMPACT: The proposal has no effect on 
local economy; therefore, no local employment impact statement 
is required under Texas Government Code, §2001.022. 
SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-
NITY IMPACT: The proposal has no direct adverse economic im-
pact for small businesses, microbusinesses, or rural communi-
ties; therefore, no regulatory flexibility analysis specified in Texas 
Government Code, §2006.002, is required. 
COST INCREASE TO REGULATED PERSONS: The proposal 
does not impose a cost on regulated persons, another state 
agency, a special district, or a local government and, therefore, 
is not subject to Texas Government Code, §2001.0045. 
TAKINGS IMPACT ASSESSMENT: The proposal does not im-
pose a burden on private real property and, therefore, does not 
constitute a taking under Texas Government Code, §2007.043. 

GOVERNMENT GROWTH IMPACT: Texas Education Agency 
(TEA) staff prepared a Government Growth Impact Statement 
assessment for this proposed rulemaking. During the first five 
years the proposed rulemaking would be in effect, it would re-
peal existing regulations by transferring existing CTE TEKS from 
Chapter 130 to new locations in Chapter 127. 
The proposed rulemaking would not create or eliminate a gov-
ernment program; would not require the creation of new em-
ployee positions or elimination of existing employee positions; 
would not require an increase or decrease in future legislative 
appropriations to the agency; would not require an increase or 
decrease in fees paid to the agency; would not create a new reg-
ulation; would not expand or limit an existing regulation; would 
not increase or decrease the number of individuals subject to 
its applicability; and would not positively or adversely affect the 
state's economy. 
PUBLIC BENEFIT AND COST TO PERSONS: Ms. Martinez has 
determined that for each year of the first five years the proposal 
is in effect, the public benefit anticipated as a result of enforcing 
the proposal would be to improve access to and organization of 
the CTE TEKS and avoid confusion regarding the revised TEKS. 
There is no anticipated economic cost to persons who are re-
quired to comply with the proposal. 
DATA AND REPORTING IMPACT: The proposal would have no 
data or reporting impact. 
PRINCIPAL AND CLASSROOM TEACHER PAPERWORK RE-
QUIREMENTS: TEA has determined that the proposal would not 
require a written report or other paperwork to be completed by a 
principal or classroom teacher. 
PUBLIC COMMENTS: The public comment period on the pro-
posal begins February 28, 2025, and ends at 5:00 p.m. on March 
31, 2025. The SBOE will take registered oral and written com-
ments on the proposal at the appropriate committee meeting in 
April 2025 in accordance with the SBOE board operating policies 
and procedures. A request for a public hearing on the proposal 
submitted under the Administrative Procedure Act must be re-
ceived by the commissioner of education not more than 14 cal-
endar days after notice of the proposal has been published in 
the Texas Register on February 28, 2025. 
SUBCHAPTER A. AGRICULTURE, FOOD, 
AND NATURAL RESOURCES 
19 TAC §§130.1 - 130.12, 130.15 - 130.32 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.1. Implementation of Texas Essential Knowledge and Skills for 
Agriculture, Food, and Natural Resources, Adopted 2015. 

§130.2. Principles of Agriculture, Food, and Natural Resources (One 
Credit), Adopted 2015. 
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§130.3. Professional Standards in Agribusiness (One-Half Credit), 
Adopted 2015. 
§130.4. Agribusiness Management and Marketing (One Credit), 
Adopted 2015. 
§130.5. Mathematical Applications in Agriculture, Food, and Natu-
ral Resources (One Credit), Adopted 2015. 
§130.6. Equine Science (One-Half Credit), Adopted 2015. 
§130.7. Livestock Production (One Credit), Adopted 2015. 
§130.8. Small Animal Management (One-Half Credit), Adopted 
2015. 
§130.9. Veterinary Medical Applications (One Credit), Adopted 
2015. 
§130.10. Advanced Animal Science (One Credit), Adopted 2015. 
§130.11. Energy and Natural Resource Technology (One Credit), 
Adopted 2015. 
§130.12. Advanced Energy and Natural Resource Technology (One 
Credit), Adopted 2015. 
§130.15. Food Technology and Safety (One Credit), Adopted 2015. 
§130.16. Food Processing (One Credit), Adopted 2015. 
§130.17. Wildlife, Fisheries, and Ecology Management (One Credit), 
Adopted 2015. 
§130.18. Forestry and Woodland Ecosystems (One Credit), Adopted 
2015. 
§130.19. Range Ecology and Management (One Credit), Adopted 
2015. 
§130.20. Floral Design (One Credit), Adopted 2015. 
§130.21. Landscape Design and Management (One-Half Credit), 
Adopted 2015. 
§130.22. Turf Grass Management (One-Half Credit), Adopted 2015. 
§130.23. Horticultural Science (One Credit), Adopted 2015. 
§130.24. Greenhouse Operation and Production (One Credit), 
Adopted 2015. 
§130.25. Advanced Plant and Soil Science (One Credit), Adopted 
2015. 
§130.26. Agricultural Mechanics and Metal Technologies (One 
Credit), Adopted 2015. 
§130.27. Agricultural Structures Design and Fabrication (One 
Credit), Adopted 2015. 
§130.28. Agricultural Equipment Design and Fabrication (One 
Credit), Adopted 2015. 
§130.29. Agricultural Power Systems (Two Credits), Adopted 2015. 
§130.30. Agricultural Laboratory and Field Experience (One 
Credit), Adopted 2015. 
§130.31. Practicum in Agriculture, Food, and Natural Resources 
(Two Credits), Adopted 2015. 
§130.32. Extended Practicum in Agriculture, Food, and Natural Re-
sources (One Credit), Adopted 2015. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500549 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER B. ARCHITECTURE AND 
CONSTRUCTION 
19 TAC §§130.41 - 130.72 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.41. Implementation of Texas Essential Knowledge and Skills for 
Architecture and Construction, Adopted 2015. 
§130.42. Principles of Architecture (One Credit), Adopted 2015. 
§130.43. Principles of Construction (One Credit), Adopted 2015. 
§130.44. Building Maintenance Technology I (Two Credits), Adopted 
2015. 
§130.45. Building Maintenance Technology II (Two Credits), 
Adopted 2015. 
§130.46. Construction Management I (Two Credits), Adopted 2015. 
§130.47. Construction Management II (Two Credits), Adopted 2015. 
§130.48. Construction Technology I (Two Credits), Adopted 2015. 
§130.49. Construction Technology II (Two Credits), Adopted 2015. 
§130.50. Mill and Cabinetmaking Technology (Two Credits), 
Adopted 2015. 
§130.51. Masonry Technology I (Two Credits), Adopted 2015. 
§130.52. Masonry Technology II (Two Credits), Adopted 2015. 
§130.53. Architectural Design I (One Credit), Adopted 2015. 
§130.54. Architectural Design II (Two Credits), Adopted 2015. 
§130.55. Interior Design I (One Credit), Adopted 2015. 
§130.56. Interior Design II (Two Credits), Adopted 2015. 
§130.57. Electrical Technology I (One Credit), Adopted 2015. 
§130.58. Electrical Technology II (Two Credits), Adopted 2015. 
§130.59. Heating, Ventilation, and Air Conditioning (HVAC) and Re-
frigeration Technology I (One Credit), Adopted 2015. 
§130.60. Heating, Ventilation, and Air Conditioning (HVAC) and Re-
frigeration Technology II (Two Credits), Adopted 2015. 
§130.61. Plumbing Technology I (One Credit), Adopted 2015. 
§130.62. Plumbing Technology II (Two Credits), Adopted 2015. 
§130.63. Practicum in Construction Management (Two Credits), 
Adopted 2015. 
§130.64. Practicum in Construction Technology (Two Credits), 
Adopted 2015. 
§130.65. Practicum in Masonry Technology (Two Credits), Adopted 
2015. 
§130.66. Practicum in Architectural Design (Two Credits), Adopted 
2015. 
§130.67. Practicum in Interior Design (Two Credits), Adopted 2015. 
§130.68. Extended Practicum in Construction Management (One 
Credit), Adopted 2015. 
§130.69. Extended Practicum in Construction Technology (One 
Credit), Adopted 2015. 
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§130.70. Extended Practicum in Masonry Technology (One Credit), 
Adopted 2015. 
§130.71. Extended Practicum in Architectural Design (One Credit), 
Adopted 2015. 
§130.72. Extended Practicum in Interior Design (One Credit), 
Adopted 2015. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500550 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER C. ARTS, AUDIO/VIDEO 
TECHNOLOGY, AND COMMUNICATIONS 
19 TAC §§130.81 - 130.127 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.81. Implementation of Texas Essential Knowledge and Skills for 
Arts, Audio/Video Technology, and Communications, Adopted 2015. 
§130.82. Principles of Arts, Audio/Video Technology, and Communi-
cations (One Credit), Adopted 2015. 
§130.83. Animation I (One Credit), Adopted 2015. 
§130.84. Animation I Lab (One Credit), Adopted 2015. 
§130.85. Animation II (One Credit), Adopted 2015. 
§130.86. Animation II Lab (One Credit), Adopted 2015. 
§130.87. Audio/Video Production I (One Credit), Adopted 2015. 
§130.88. Audio/Video Production I Lab (One Credit), Adopted 2015. 
§130.89. Audio/Video Production II (One Credit), Adopted 2015. 
§130.90. Audio/Video Production II Lab (One Credit), Adopted 2015. 
§130.91. Digital Audio Technology I (One Credit), Adopted 2015. 
§130.92. Digital Audio Technology II (One Credit), Adopted 2015. 
§130.93. Video Game Design (One Credit), Adopted 2015. 
§130.94. Printing and Imaging Technology I (One Credit), Adopted 
2015. 
§130.95. Printing and Imaging Technology I Lab (One Credit), 
Adopted 2015. 
§130.96. Printing and Imaging Technology II (One Credit), Adopted 
2015. 

§130.97. Printing and Imaging Technology II Lab (One Credit), 
Adopted 2015. 
§130.98. Commercial Photography I (One Credit), Adopted 2015. 
§130.99. Commercial Photography I Lab (One Credit), Adopted 
2015. 
§130.100. Commercial Photography II (One Credit), Adopted 2015. 
§130.101. Commercial Photography II Lab (One Credit), Adopted 
2015. 
§130.102. Fashion Design I (One Credit), Adopted 2015. 
§130.103. Fashion Design I Lab (One Credit), Adopted 2015. 
§130.104. Fashion Design II (One Credit), Adopted 2015. 
§130.105. Fashion Design II Lab (One Credit), Adopted 2015. 
§130.106. Graphic Design and Illustration I (One Credit), Adopted 
2015. 
§130.107. Graphic Design and Illustration I Lab (One Credit), 
Adopted 2015. 
§130.108. Graphic Design and Illustration II (One Credit), Adopted 
2015. 
§130.109. Graphic Design and Illustration II Lab (One Credit), 
Adopted 2015. 
§130.110. Professional Communications (One-Half Credit), Adopted 
2015. 
§130.111. Practicum in Animation (Two Credits), Adopted 2015. 
§130.112. Practicum in Audio/Video Production (Two Credits), 
Adopted 2015. 
§130.113. Practicum in Printing and Imaging Technology (Two 
Credits), Adopted 2015. 
§130.114. Practicum in Commercial Photography (Two Credits), 
Adopted 2015. 
§130.115. Practicum in Fashion Design (Two Credits), Adopted 
2015. 
§130.116. Practicum in Graphic Design and Illustration (Two Cred-
its), Adopted 2015. 
§130.117. Extended Practicum in Animation (One Credit), Adopted 
2015. 
§130.118. Extended Practicum in Audio/Video Production (One 
Credit), Adopted 2015. 
§130.119. Extended Practicum in Printing and Imaging Technology 
(One Credit), Adopted 2015. 
§130.120. Extended Practicum in Commercial Photography (One 
Credit), Adopted 2015. 
§130.121. Extended Practicum in Fashion Design (One Credit), 
Adopted 2015. 
§130.122. Extended Practicum in Graphic Design and Illustration 
(One Credit), Adopted 2015. 
§130.123. Digital Design and Media Production (One Credit). 
§130.124. Digital Art and Animation (One Credit). 
§130.125. 3-D Modeling and Animation (One Credit) 
§130.126. Digital Communications in the 21st Century (One Credit). 
§130.127. Web Game Development (One Credit). 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 
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Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500551 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER D. BUSINESS MANAGEMENT 
AND ADMINISTRATION 
19 TAC §§130.131 - 130.144 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.131. Implementation of Texas Essential Knowledge and Skills 
for Business Management and Administration, Adopted 2015. 
§130.132. Principles of Business, Marketing, and Finance (One 
Credit), Adopted 2015. 
§130.133. Touch System Data Entry (One-Half Credit), Adopted 
2015. 
§130.134. Business Law (One Credit), Adopted 2015. 
§130.135. Business English (One Credit), Adopted 2015. 
§130.136. Foundations of Business Communication and Technolo-
gies (One Credit), Adopted 2015. 
§130.137. Business Communication and Technologies (One Credit), 
Adopted 2015. 
§130.138. Business Lab (One Credit), Adopted 2015. 
§130.139. Business Management (One Credit), Adopted 2015. 
§130.140. Global Business (One-Half Credit), Adopted 2015. 
§130.141. Virtual Business (One-Half Credit), Adopted 2015. 
§130.142. Human Resources Management (One-Half Credit), 
Adopted 2015. 
§130.143. Practicum in Business Management (Two Credits), 
Adopted 2015. 
§130.144. Extended Practicum in Business Management (One 
Credit), Adopted 2015. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500553 

Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER F. FINANCE 
19 TAC §§130.180 - 130.182, 130.184 - 130.190 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.180. Financial Mathematics (One Credit), Adopted 2015. 
§130.181. Implementation of Texas Essential Knowledge and Skills 
for Finance, Adopted 2015. 
§130.182. Money Matters (One Credit), Adopted 2015. 
§130.184. Securities and Investments (One Credit), Adopted 2015. 
§130.185. Insurance Operations (One Credit), Adopted 2015. 
§130.186. Banking and Financial Services (One-Half Credit), 
Adopted 2015. 
§130.187. Accounting I (One Credit), Adopted 2015. 
§130.188. Accounting II (One Credit), Adopted 2015. 
§130.189. Financial Analysis (One Credit), Adopted 2015. 
§130.190. Statistics and Business Decision Making (One Credit), 
Adopted 2015. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500554 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER J. HUMAN SERVICES 
19 TAC §§130.271 - 130.276, 130.279 - 130.287 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
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and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.271. Implementation of Texas Essential Knowledge and Skills 
for Human Services, Adopted 2015. 
§130.272. Principles of Human Services (One Credit), Adopted 
2015. 
§130.273. Dollars and Sense (One-Half Credit), Adopted 2015. 
§130.274. Lifetime Nutrition and Wellness (One-Half Credit), 
Adopted 2015. 
§130.275. Interpersonal Studies (One-Half Credit), Adopted 2015. 
§130.276. Counseling and Mental Health (One Credit), Adopted 
2015. 
§130.279. Family and Community Services (One Credit), Adopted 
2015. 
§130.280. Practicum in Human Services (Two Credits), Adopted 
2015. 
§130.281. Principles of Cosmetology Design and Color Theory (One 
Credit), Adopted 2015. 
§130.282. Introduction to Cosmetology (One Credit), Adopted 2015. 
§130.283. Cosmetology I (Two Credits), Adopted 2015. 
§130.284. Cosmetology II (Two Credits), Adopted 2015. 
§130.285. Extended Practicum in Human Services (One Credit), 
Adopted 2015. 
§130.286. Cosmetology I Lab (One Credit), Adopted 2018. 
§130.287. Cosmetology II Lab (One Credit), Adopted 2018. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500555 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER K. INFORMATION 
TECHNOLOGY 
19 TAC §§130.301 - 130.307, 130.311 - 130.318 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 

CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.301. Implementation of Texas Essential Knowledge and Skills 
for Information Technology, Adopted 2015. 
§130.302. Principles of Information Technology (One Credit), 
Adopted 2015.§ 

§130.303. Computer Maintenance (One Credit), Adopted 2015. 
§130.304. Computer Maintenance Lab (One Credit), Adopted 2015. 
§130.305. Networking (One Credit), Adopted 2015. 
§130.306. Networking Lab (One Credit), Adopted 2015. 
§130.307. Digital Media (One Credit), Adopted 2015. 
§130.311. Computer Technician Practicum (Two Credits), Adopted 
2015. 
§130.312. Practicum in Information Technology (Two Credits), 
Adopted 2015. 
§130.313. Extended Computer Technician Practicum (One Credit), 
Adopted 2015. 
§130.314. Extended Practicum in Information Technology (One 
Credit), Adopted 2015. 
§130.315. Web Communications (One-Half Credit). 
§130.316. Web Design (One Credit). 
§130.317. Independent Study in Technology Applications (One 
Credit), Beginning with School Year 2012-2013. 
§130.318. Independent Study in Evolving/Emerging Technologies 
(One Credit). 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500556 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER M. MANUFACTURING 
19 TAC §§130.351 - 130.367 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.351. Implementation of Texas Essential Knowledge and Skills 
for Manufacturing, Adopted 2015. 
§130.352. Principles of Manufacturing (One Credit), Adopted 2015. 
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§130.353. Diversified Manufacturing I (One Credit), Adopted 2015. 
§130.354. Diversified Manufacturing II (One Credit), Adopted 2015. 
§130.355. Manufacturing Engineering Technology I (One Credit), 
Adopted 2015. 
§130.356. Manufacturing Engineering Technology II (One Credit), 
Adopted 2015. 
§130.357. Metal Fabrication and Machining I (Two Credits), 
Adopted 2015. 
§130.358. Metal Fabrication and Machining II (Two Credits), 
Adopted 2015. 
§130.359. Precision Metal Manufacturing I (Two Credits), Adopted 
2015. 
§130.360. Precision Metal Manufacturing II (Two Credits), Adopted 
2015. 
§130.361. Precision Metal Manufacturing II Lab (One Credit), 
Adopted 2015. 
§130.362. Introduction to Welding (One Credit), Adopted 2015. 
§130.363. Welding I (Two Credits), Adopted 2015. 
§130.364. Welding II (Two Credits), Adopted 2015. 
§130.365. Welding II Lab (One Credit), Adopted 2015. 
§130.366. Practicum in Manufacturing (Two Credits), Adopted 2015. 
§130.367. Extended Practicum in Manufacturing (One Credit), 
Adopted 2015. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500557 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER N. MARKETING 
19 TAC §§130.381 - 130.383, 130.385 - 130.389 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.381. Implementation of Texas Essential Knowledge and Skills 
for Marketing, Adopted 2015. 
§130.382. Advertising (One-Half Credit), Adopted 2015. 
§130.383. Fashion Marketing (One-Half Credit), Adopted 2015. 
§130.385. Social Media Marketing (One-Half Credit), Adopted 
2015. 
§130.386. Sports and Entertainment Marketing (One-Half Credit), 
Adopted 2015. 

§130.387. Practicum in Marketing (Two Credits), Adopted 2015. 
§130.388. Extended Practicum in Marketing (One Credit), Adopted 
2015. 
§130.389. Advanced Marketing (Two Credits), Adopted 2015. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500558 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER P. TRANSPORTATION, 
DISTRIBUTION, AND LOGISTICS 
19 TAC §§130.441 - 130.447, 130.449 - 130.466 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.441. Implementation of Texas Essential Knowledge and Skills 
for Transportation, Distribution, and Logistics, Adopted 2015. 
§130.442. Principles of Transportation Systems (One Credit), 
Adopted 2015. 
§130.443. Principles of Distribution and Logistics (One Credit), 
Adopted 2015. 
§130.444. Introduction to Transportation Technology (One-Half 
Credit), Adopted 2015. 
§130.445. Introduction to Small Engine Technology (One Credit), 
Adopted 2015. 
§130.446. Small Engine Technology (Two Credits), Adopted 2015. 
§130.447. Automotive Basics (One Credit), Adopted 2015. 
§130.449. Automotive Technology I: Maintenance and Light Repair 
(Two Credits), Adopted 2015. 
§130.450. Automotive Technology II: Automotive Service (Two Cred-
its), Adopted 2015. 
§130.451. Advanced Transportation Systems Laboratory (One 
Credit), Adopted 2015. 
§130.452. Introduction to Aircraft Technology (One Credit), Adopted 
2015. 
§130.453. Aircraft Airframe Technology (Two Credits), Adopted 
2015. 
§130.454. Aircraft Powerplant Technology (Two Credits), Adopted 
2015. 
§130.455. Basic Collision Repair and Refinishing (One Credit), 
Adopted 2015. 
§130.456. Collision Repair (Two Credits), Adopted 2015. 
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§130.457. Paint and Refinishing (Two Credits), Adopted 2015. 
§130.458. Diesel Equipment Technology I (Two Credits), Adopted 
2015. 
§130.459. Diesel Equipment Technology II (Two Credits), Adopted 
2015. 
§130.460. Energy and Power of Transportation Systems (One 
Credit), Adopted 2015. 
§130.461. Management of Transportation Systems (One Credit), 
Adopted 2015. 
§130.462. Distribution and Logistics (One Credit), Adopted 2015. 
§130.463. Practicum in Transportation Systems (Two Credits), 
Adopted 2015. 
§130.464. Practicum in Distribution and Logistics (Two Credits), 
Adopted 2015. 
§130.465. Extended Practicum in Transportation Systems (One 
Credit), Adopted 2015. 
§130.466. Extended Practicum in Distribution and Logistics (One 
Credit), Adopted 2015. 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500559 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 

SUBCHAPTER Q. ENERGY 
19 TAC §§130.485 - 130.491 

STATUTORY AUTHORITY. The repeals are proposed under 
Texas Education Code (TEC), §7.102(c)(4), which requires the 
State Board of Education (SBOE) to establish curriculum and 
graduation requirements; TEC, §28.002(a), which identifies the 
subjects of the required curriculum; and TEC, §28.002(c), which 
requires the SBOE to identify by rule the essential knowledge 
and skills of each subject in the required curriculum that all 
students should be able to demonstrate and that will be used 
in evaluating instructional materials and addressed on the state 
assessment instruments. 
CROSS REFERENCE TO STATUTE. The repeals implement 
Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). 
§130.485. Oil and Gas Production I (One Credit). 
§130.486. Oil and Gas Production II (One Credit). 
§130.487. Oil and Gas Production III (One Credit). 
§130.488. Oil and Gas Production IV (One Credit). 
§130.489. Introduction to Process Technology (One Credit). 
§130.490. Foundations of Energy (One Credit). 
§130.491. Petrochemical Safety, Health, and Environment (One 
Credit). 
The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 

TRD-202500560 
Cristina De La Fuente-Valadez 
Director, Rulemaking 
Texas Education Agency 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 475-1497 

♦ ♦ ♦ 
TITLE 30. ENVIRONMENTAL QUALITY 

PART 1. TEXAS COMMISSION ON 
ENVIRONMENTAL QUALITY 

CHAPTER 321. CONTROL OF CERTAIN 
ACTIVITIES BY RULE 
The Texas Commission on Environmental Quality (TCEQ, 
agency, or commission) proposes to add new §§321.48, 321.49, 
321.401, 321.403, 321.405, 321.407, 321.409, 321.411, and 
321.413. 
Background and Summary of the Factual Basis for the Proposed 
Rules 

TCEQ is proposing to amend 30 Texas Administrative Code 
(TAC) Chapter 321 (Control of Certain Activities by Rule), Sub-
chapter B (Concentrated Animal Feeding Operations) and add 
new Subchapter Q (Land Application of Dairy Waste Authority) 
to implement House Bill (HB) 692, 88th Legislative Session, 
which added §26.0481 to Chapter 26, Subchapter B of the Texas 
Water Code (TWC) and §361.1215 to Chapter 361, Subchapter 
C of the Texas Health and Safety Code (THSC). The bill directs 
TCEQ to: 1) issue an authorization by rule for land application 
of dairy waste and to adopt rules governing that land application 
(THSC §361.1215); 2) adopt rules allowing the disposal of dairy 
waste from dairy operations either permitted as a concentrated 
animal feeding operation (CAFO) or unpermitted animal feeding 
operation (AFO) into a control or retention facility, including a 
lagoon or playa (TWC §26.0481(b)(1)); and, 3) authorize land 
application by irrigation associated with that disposal (TWC 
§26.0481(b)(2)). 
This rulemaking proposes to add new §321.48 and §321.49 to 
the CAFO rules in 30 TAC Chapter 321, Subchapter B, to allow 
dairy operations to land apply dairy waste directly to land appli-
cation areas, or put dairy waste in a retention control structure 
(RCS), including a lagoon or playa, and subsequently irrigate 
land application areas with dairy waste from the RCS. These ac-
tivities would only be allowed under emergency conditions. 
This rulemaking proposes to add new §§321.401, 321.403, 
321.405, 321.407, 321.409, 321.411, and 321.413 under new 
30 TAC Chapter 321, Subchapter Q, to allow entities, including 
landowners and any person along the dairy supply chain (milk 
haulers, milk processing plant, and milk bottling facilities), to 
directly land apply dairy waste, under emergency conditions, on 
agricultural land that is not associated with an animal feeding 
operation or any other TCEQ authorization. 
As part of this rulemaking, the commission is also proposing 
amendments of 30 TAC Chapter 335 (Industrial Solid Waste and 
Municipal Hazardous Waste) concurrently in this issue of the 
Texas Register. 
Section by Section Discussion 
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Information from the State Technical Standards of the Natural 
Resource Conservation Service (NRCS) for Nutrient Manage-
ment Code 590 will be included for guidance. The requirements 
of the new CAFO Rules will mandate dairy operators to update 
the site-specific nutrient management plan (NMP) if commenc-
ing land application of dairy waste and to irrigate land applica-
tion areas based on the application rates that are determined in 
accordance with the narrative rate approach from both Title 40 
Code of Federal Regulations (CFR) §122.42(e)(5)(ii), and the 
rules found at 30 TAC §321.36(c) or §321.47(f)(3) of this title. 
This approach allows changes to the NMP to occur at the facility 
at any time, and adjustments can be made in the implementation 
of the plan. 
The proposed rules would include water quality-based limitations 
to control all pollutants that could be discharged at a level that 
will cause, or have the reasonable potential to cause, or con-
tribute to an excursion above any state water quality standard. 
This would include water quality-based effluent limitations for the 
production area and land application area of dairy operations. All 
recordkeeping and annual reporting requirements would be un-
der proposed new §321.48 and §321.49. 
Proposed new §321.48, Land Application of Dairy Waste, would 
establish rules to provide authorization to a dairy operation to 
directly land apply dairy waste, and transfer and receive third-
party (i.e., off-site) dairy waste to apply to land that is under the 
control of a permitted or an unpermitted AFO. 
Proposed new §321.48(a), Definitions, would establish defini-
tions for dairy operation, dairy waste, and emergency conditions. 
The definition of dairy waste maintains the statutory definition 
with additional language added to clarify the regulatory focus on 
liquid dairy waste and exclusion of solid and semi-solid forms 
of dairy waste. The definition of "emergency conditions" is con-
sistent with the statutory definition in Texas Government Code 
§551.045(b)(2), with the addition of ice storm, mechanical fail-
ure, and any other situation deemed by the executive director to 
qualify as an emergency. 
Proposed new §321.48(b), Duration of Authorization, would 
limit the duration of the authorization for land application of dairy 
waste from the first day of the emergency condition(s) to seven 
(7) calendar days after the emergency condition has ended. 
Seven calendar days allows sufficient time to manage dairy 
waste after the emergency condition ends, however in the event 
that additional time is needed, the executive director can extend 
the duration of the authorization. 
Proposed new §321.48(c), Purpose, would establish that new 
§321.48 provides authorization to a dairy operation to land apply 
dairy waste, including dairy waste received from a third party, 
under emergency conditions to land that is under the control of 
a dairy CAFO or unpermitted AFO. 
Proposed new §321.48(d), Applicability, would establish a re-
quirement for the owner or operator of a dairy operation that 
generates dairy waste and the owner or operator of the dairy 
operation that accepts dairy waste to comply with all the require-
ments of new §321.48. 
Proposed new §321.48(e), General Requirements, would es-
tablish the requirements for land application of dairy waste by 
CAFOs and AFOs. The section references §321.40 of this ti-
tle (relating to Concentrated Animal Feeding Operation (CAFO) 
Land Application Requirements) and the AFO requirements in 
§§321.47(f) relating to land application, (h) nutrient utilization 

plans, and (i) record keeping requirements. The proposed rule 
would require that dairy waste be evenly applied to fields that are 
vegetated with actively growing crops, or incorporated into the 
soils if applied to a fallow field. To protect surface and ground-
water, the proposed rule would limit the maximum application 
rate to 2,000 gallons per acre per year, require setbacks for wells 
and surface waters, and prohibit land application in the 100-year 
floodplain. To reduce the occurrence of nuisance odors, land ap-
plication of dairy waste would be prohibited within 750 feet from 
an occupied residence or business structure, school (including 
associated recreational areas), permanent structure containing 
a place of worship, or public park. Lastly, to prevent over-ap-
plication of nutrients, land application of dairy waste would be 
prohibited on land application areas that have elevated nutrient 
levels or land management units (LMUs) with a nutrient utiliza-
tion plan. 
Proposed new §321.48(f), Notification Requirements, would es-
tablish requirements for a dairy operator to notify the appropri-
ate TCEQ Regional Office orally within 24 hours or by the next 
business day, and in writing on paper, electronic mail or other 
electronic method approved by the executive director within 14 
days, of land applying dairy waste. The proposed new section 
would establish requirements for the written notification to con-
tain the location of the disposal area; a description of the emer-
gency condition; the date that dairy waste was applied; volume 
applied (gallons, or acre-feet); proof of authorization of the use 
of the field for dairy waste disposal if third-party (offsite) land was 
used; the duration of the emergency condition and if additional 
time will be needed; and a signed certification. 
Proposed new §321.48(g), Recordkeeping Requirements, 
would establish requirements for a dairy owner or operator that 
land applies dairy waste to include certain information in the 
land application record in the onsite Pollution Prevention Plan 
(PPP). At a minimum, it must include a log of dairy waste land 
applied, weather conditions, documentation of any discharge 
of dairy waste, and a copy of notification(s) to the executive 
director. 
Proposed new §321.48(h), Discharge Notification, would estab-
lish that requirements in §321.44(a)(1) through (6) apply to the 
discharge of dairy waste. 
Proposed new §321.48(i), Discharge Monitoring, would estab-
lish a requirement for the dairy operator to sample all discharges 
of dairy waste to surface water in the state and comply with the 
discharge monitoring in §321.44(b). 
Proposed new §321.48(j), Annual Reporting, would establish a 
requirement for a dairy operator land applying dairy waste to in-
clude the information required by §321.48(g) in the annual report 
required by §321.36(g) that is due to TCEQ on March 31, of each 
year. The proposed new subsection would also establish a re-
quirement for dairy operators not authorized by permit to submit 
information regarding the total dairy waste (gallons, or acre-feet) 
generated and land applied by the same due date. 
Proposed new §321.49, Storage of Dairy Waste in a Reten-
tion Control Structure or Playa at an Animal Feeding Operation, 
would establish rules to provide authorization to a dairy opera-
tion to store dairy waste in an RCS during emergency conditions. 
Proposed new §321.49(a), Purpose, would establish that 
§321.49 provides authorization to a dairy operation to store 
dairy waste in an RCS or playa under emergency conditions 
and subsequently land apply the dairy waste. 
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Proposed new §321.49(b), Applicability, would establish that the 
provisions of §321.49 apply to an owner or operator of a dairy 
operation that stores dairy waste in an RCS, or playa that meets 
the special requirements for discharges of §321.41. 
Proposed new §321.49(c), Duration of Authorization, would limit 
the Authorization to put dairy waste in an RCS from the first day 
of the emergency condition(s) to seven (7) calendar days after 
the emergency condition ends. Seven calendar days allows suf-
ficient time to manage dairy waste after the emergency condition 
ends, however in the event that additional time is needed, the ex-
ecutive director can extend the duration of the authorization. 
Proposed new §321.49(d), Discharge Restrictions, would estab-
lish a prohibition on the discharge or disposal of dairy waste from 
a dairy operation into or adjacent to water in the state, except in 
accordance with new §321.49. The proposed section would es-
tablish a requirement for dairy waste generated by a dairy oper-
ation under this title to be retained and utilized in an appropriate 
and beneficial manner. The proposed section would also estab-
lish a requirement for disposal of dairy waste in an RCS to be 
subject to the effluent limitations in §321.37 and design require-
ments in §§321.38 and 321.42(c). 
Proposed new §321.49(e), Recordkeeping Requirements, 
would establish the requirements for keeping records of dairy 
waste placed in an RCS or playa. Records would include a log 
of monthly dairy waste received and stored at the AFO or CAFO. 
Proposed new §321.49(f), General Requirements, would estab-
lish the requirements for disposal of dairy waste in an RCS or 
playa. Specifically, the proposed rule would prohibit dairy waste 
storage in certain playas for compliance with TWC §26.048. The 
proposed rule would also require a dairy operation using an RCS 
for storage of dairy waste ensure that storage of dairy waste 
doesn't cause an unauthorized discharge from the RCS. The 
proposed rule would also require oral and written notification to 
the TCEQ Regional Office when dairy waste is stored in an RCS. 
Proposed new §321.49(g), Dairy Waste Transfer, would estab-
lish provisions to allow a dairy operation to transfer dairy waste 
to another dairy operation site for land application or storage in 
an RCS to use for irrigation when needed. The proposed rule 
would require the owner or operator generating the dairy waste 
to keep a record of all dairy waste (gallons, or acre-feet) trans-
ferred to another dairy operation, the date of transfer, as well as 
the name(s) and address(es) of the recipients of the dairy waste. 
Additionally, the proposed rule would establish a requirement for 
the owner or operator generating the dairy waste to provide the 
laboratory report for total nitrogen, total phosphorus, and total 
potassium content of the dairy waste to the receiver of the dairy 
waste. Book values for dairy waste nutrient contents may be 
used because under emergency conditions there may not be 
sufficient time to collect and analyze dairy waste and manage 
the dairy waste in a timely manner. 
Proposed new §321.49(h), Dairy Waste Received, would estab-
lish requirements for a dairy operator that receives dairy waste 
to comply with the land application requirements in §321.48 or 
this section for storage of dairy waste in an RCS. 
Proposed new §321.49(i), Annual Reporting, would require all 
information under §321.49(e) in the annual report required by 
§321.36(g) that is due to the TCEQ by March 31 of each year. 
The proposed new subsection would also establish a require-
ment for dairy operators not authorized by permit to submit in-

formation regarding the total dairy waste (gallons, or acre-feet) 
generated and land applied by the same due date. 
The proposed rule would create new Chapter 321, Subchapter 
Q to authorize land application of dairy waste on agriculture land 
that is not part of an AFO or CAFO. 
Proposed new §321.401, Purpose and Applicability, would es-
tablish that new Subchapter Q provides authorization by rule for 
direct land application of dairy waste, under emergency condi-
tions, on agricultural land that is not associated with an animal 
feeding operation or any other TCEQ authorization and that the 
requirements of new Subchapter Q would apply to the entity or 
entities land applying the dairy waste and the owners of the land 
application area. 
Proposed new §321.403, Dairy Waste Management Alterna-
tives, would list options in addition to the proposed §§321.48, 
321.49 and Subchapter Q, that a person or entity may use 
to manage dairy waste during emergency conditions. The 
section includes options such as direct land application to lands 
authorized under a Texas Pollutant Discharge Elimination Sys-
tem (TPDES) permit or Texas Land Application permit (TLAP) 
amended to include dairy waste management, disposal at a 
permitted solid waste landfill, disposal via a permitted injection 
well, hauling or discharging to a permitted domestic wastewater 
collection system with written consent from the plant operator 
or owner, or use as animal feed. 
Proposed new §321.405, Definitions, would establish definitions 
for agronomic rate, agricultural land, dairy operation, dairy 
waste, emergency conditions, land application, and water in 
the state. The definition of dairy waste maintains the statutory 
definition with additional language added to clarify the regulatory 
focus on liquid dairy waste and exclusion of solid and semi-solid 
forms of dairy waste. The definition of "emergency conditions" 
is consistent with the statutory definition in Texas Government 
Code (TGC), §551.045(b)(2), with the addition of ice storm, 
mechanical failure, and any other situation deemed by the 
executive director to qualify as an emergency. 
Proposed new §321.407, Protection of Surface Water and 
Groundwater Quality, would establish that new Subchapter Q 
does not authorize the discharge of dairy waste into water in 
the state, including surface water and groundwater, nor does it 
authorize any contamination of groundwater. 
Proposed new §321.409, General Requirements, would estab-
lish requirements for land application of dairy waste under emer-
gency conditions by owners and operators of agricultural opera-
tions that may receive dairy waste for beneficial use, and that the 
property owner consent would be required for all land application 
activities. The proposed rule would require that dairy waste be 
land applied to fields that are vegetated with actively growing 
crops, or incorporated into the soils if applied to a fallow field. To 
protect surface and groundwater, the proposed rule would limit 
the maximum application rate to 2,000 gallons per acre per year, 
require setbacks for wells and surface waters, prohibit land ap-
plication in the 100-year floodplain, prohibit land application dur-
ing rainfall events or to frozen or saturated ground, and prohibit 
land application to soils with shallow groundwater. To reduce the 
occurrence of nuisance odors, land application of dairy waste 
would be prohibited within 750 feet from an occupied residence 
or business structure, school (including associated recreational 
areas), permanent structure containing a place of worship, or 
public park. 
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Proposed new §321.411, Notification, would establish require-
ments for the person or entity applying dairy waste or the owner 
of the land application areas to notify the appropriate TCEQ Re-
gional Office upon land application of dairy waste. The proposed 
rule would require oral notification to occur within 24 hours of ap-
plication and written notification within 14 days. The proposed 
rule includes information to assist landowners with identifying the 
regional office contact information. The proposed rule would re-
quire the notification to include the date, time, location, volume, 
and the applicable emergency condition. 
Proposed new §321.413, Duration of Authorization, would limit 
the authorization for land application of dairy waste under new 
Subchapter Q from the first day of the emergency condition(s) 
to a time period of seven (7) calendar days beyond the end of 
the emergency condition. Seven calendar days allows sufficient 
time to manage dairy waste after the emergency condition ends, 
however in the event that additional time is needed, the execu-
tive director can extend the duration of the authorization. 
Fiscal Note: Costs to State and Local Government 
Kyle Girten, Analyst in the Budget and Planning Division, has 
determined that for the first five-year period the proposed rules 
are in effect, no fiscal implications are anticipated for the agency 
or for other units of state or local government as a result of ad-
ministration or enforcement of the proposed rule. 
Public Benefits and Costs 

Mr. Girten determined that for each year of the first five years 
the proposed rules are in effect, the public benefit from this rule-
making and concurrent rulemaking proposed in Chapter 335 will 
be rules that are consistent with state law, specifically HB 692 
from the 88th Regular Legislative Session (2023). There may 
also be environmental benefits for the public because the pro-
visions in Subchapter Q include delineated alternatives for the 
land application of dairy waste under emergency conditions for 
unpermitted AFOs. Lastly, the public may benefit from the land 
application of dairy waste for agricultural lands as described in 
§321.407(6). 
The proposed rulemaking and concurrent rulemaking proposed 
in Chapter 335 is anticipated to result in fiscal benefit for 
permitted dairy CAFOs or unpermitted AFOs by providing a 
more cost-effective means of disposing of dairy waste under 
emergency conditions defined in §321.48(a) for AFOs / CAFOs 
and §321.405 for agricultural lands that are not associated with 
an AFO or any other TCEQ authorization. Currently such dairy 
waste is required to be disposed off-site by permitted entities at 
a cost of approximately $3,000 per truckload. This rulemaking 
would provide a less costly means of disposal within CAFOs' 
existing operations, though any savings would be offset by costs 
associated with the alternate forms of disposal, such as costs 
associated with meeting discharge monitoring requirements 
(§321.48(i)). TCEQ currently regulates dairy operations at 
424 permitted facilities, including 35 facilities authorized under 
an individual permit and 389 under the Texas CAFO General 
Permit, TXG920000. Economic benefits may also be realized 
for these and other entities that provide or receive dairy waste 
for beneficial uses described or referenced in §§321.49(h), 
321.405, 321.407, and 321.411. 
Local Employment Impact Statement 
The commission reviewed this proposed rulemaking and deter-
mined that a Local Employment Impact Statement is not required 
because the proposed rulemaking does not adversely affect a 

local economy in a material way for the first five years that the 
proposed rule is in effect. 
Rural Communities Impact Assessment 
The commission reviewed this proposed rulemaking and deter-
mined that the proposed rulemaking does not adversely affect 
rural communities in a material way for the first five years that 
the proposed rules are in effect. The amendments would apply 
statewide and have the same effect in rural communities as in 
urban communities. 
Small Business and Micro-Business Assessment 
No adverse fiscal implications are anticipated for small or micro-
businesses due to the implementation or administration of the 
proposed rule for the first five-year period the proposed rules 
are in effect. 
Small Business Regulatory Flexibility Analysis 

The commission reviewed this proposed rulemaking and deter-
mined that a Small Business Regulatory Flexibility Analysis is 
not required because the proposed rule does not adversely af-
fect a small or micro-business in a material way for the first five 
years the proposed rules are in effect. 
Government Growth Impact Statement 
The commission prepared a Government Growth Impact State-
ment assessment for this proposed rulemaking. The proposed 
rulemaking does not create or eliminate a government program 
and will not require an increase or decrease in future legislative 
appropriations to the agency. The proposed rulemaking does 
not require the creation of new employee positions, eliminate 
current employee positions, nor require an increase or decrease 
in fees paid to the agency. The proposed rulemaking amends an 
existing regulation. The proposed rulemaking does not increase 
or decrease the number of individuals subject to its applicability. 
During the first five years, the proposed rule should not impact 
positively or negatively the state's economy. 
Draft Regulatory Impact Analysis Determination [if full RIA not 
required] 
TCEQ reviewed the proposed rulemaking in consideration of 
the regulatory analysis of major environmental rules required 
by TGC, §2001.0225 and determined that the rulemaking is not 
subject to TGC, §2001.0225(a) because it does not meet the 
definition of a "Major environmental rule" as defined in TGC, 
§2001.0225(g)(3). The following is a summary of that review. 
Section 2001.0225 applies to a "Major environmental rule" 
adopted by a state agency, the result of which is to exceed 
standards set by federal law, exceed express requirements 
of state law, exceed requirements of delegation agreements 
between the state and the federal government to implement 
a state and federal program, or adopt a rule solely under the 
general powers of the agency instead of under a specific state 
law. A "Major environmental rule" is a rule, the specific intent 
of which is to protect the environment or reduce risks to human 
health from environmental exposure and that may adversely 
affect in a material way the economy, a sector of the economy, 
productivity, competition, jobs, the environment, or the public 
health and safety of the state or a sector or the state. 
The Texas Legislature enacted HB 692, amending TWC, 
Chapter 26 (Water Quality Control), Subchapter B (General 
Water Quality Power and Duties), and THSC, Chapter 361 
(the Solid Waste Disposal Act), Subchapter C (Permits) by 
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adding §26.0481 to the TWC and §361.1215 of the THSC, 
which provides an additional regulatory and legal method for 
dairy AFOs to dispose of dairy waste, which HB 692 defines as 
milk, milk by-products, or milk processing waste that is spilled, 
spoiled, adulterated, unmarketable, stranded, or otherwise unfit 
for human consumption produced by a dairy operation or at a 
CAFO, as applicable. 
HB 692 required TCEQ to adopt new TCEQ rules to implement 
HB 692's provisions. 
HB 692 grants TCEQ rulemaking authority to create an autho-
rization by rule for land application of dairy waste, and to adopt 
new Rules allowing the disposal of dairy waste from a CAFO into 
an RCS, including a lagoon or playa, and authorize land appli-
cation by irrigation associated with that disposal. 
As the Bill Analysis from the Environmental Regulation Com-
mittee of the Texas House of Representatives makes clear, the 
88th Texas Legislature enacted HB 692 with the aim of providing 
Texas dairies with another disposal method for unused milk or 
dairy waste. In Texas, milk or dairy waste is disposed of in a dis-
posal well, of which there are only two locations in Texas for dairy 
waste. According to the Texas Association of Dairymen, the av-
erage cost to dispose a truckload of milk, about 50,000 pounds, 
is around $3,000, which is a costly burden for dairy operators 
in Texas. Whereas, land application of dairy waste has proven 
to be an effective fertilizer, and based on current research, milk 
itself can improve soil health, if applied properly. This is due 
to milk's ability to provide nutrients to plants and stimulate the 
growth of beneficial fungi by supplying sugar. HB 692 addressed 
these issues by amending TWC and THSC to provide for the 
authorization for certain land applications and disposal of dairy 
waste. 
HB 692 requires TCEQ to issue both an authorization by rule 
for land application of dairy waste, that minimizes the risk of wa-
ter quality impairment caused by the land application, prescribes 
the conditions under which an authorization is issued, such as 
the duration of the authorization, the location of the land appli-
cation area or unit, the maximum quantity or application rate of 
dairy waste that may be applied or disposed of under the autho-
rization, the suggested agronomic application rate for the dairy 
waste, and best management practices (BMPs) for the handling 
and disposal of dairy waste. 
HB 692 requires TCEQ, to the extent permitted by federal law, to 
adopt rules allowing the storage of dairy waste by an AFO into 
an RCS, including a lagoon or playa, and the land application by 
irrigation associated with that disposal. The rules must require 
BMPs and other conditions to ensure that the disposal of dairy 
waste into the RCS or its associated land application does not 
impair water quality. 
In order to implement the provisions of HB 692, TCEQ pro-
poses to add new §321.48 and §321.49 to the existing 30 TAC 
Chapter 321, Subchapter B rules allowing dairy operations to 
land apply dairy waste; and storage of dairy waste in an RCS, 
including a lagoon or playa, and irrigate dairy waste from the 
RCS to land application areas. TCEQ also proposes to add new 
321.401, §321.403, §321.405, §321.407, §321.409, §321.411, 
and §321.413 under new 30 TAC Chapter 321, Subchapter Q, 
to allow entities to directly land apply dairy waste, under emer-
gency conditions, on agricultural land that is not associated with 
an animal feeding operation or any other TCEQ authorization. 

Therefore, the specific intent of the proposed rulemaking is re-
lated to expanding the existing CAFO Rules with regulatory op-
tions for disposal of dairy waste, as defined in HB 692. 
The proposed rules are intended to protect the environment 
or reduce risks to human health from environmental exposure. 
However, the proposed rulemaking will not adversely affect in 
a material way the economy, a sector of the economy, produc-
tivity, competition, or jobs; nor would the proposed rulemaking 
adversely affect in a material way the environment, or the public 
health and safety of the state or a sector of the state. Therefore, 
the proposed rulemaking does not fit the TGC, §2001.0225 
definition of "Major environmental rule." 
Even if this rulemaking was a "Major environmental rule," this 
rulemaking meets none of the criteria in TGC, §2001.0225 for 
the requirement to prepare a full Regulatory Impact Analysis. 
First, this rulemaking is not governed by federal law. Second, 
it does not exceed state law but rather extends state law and 
TCEQ rules to adopted and effective state laws. Third, does not 
come under a delegation agreement or contract with a federal 
program, and finally, is not being proposed under TCEQ's gen-
eral rulemaking authority. This rulemaking is being proposed un-
der a specific state statute enacted in HB 692 of the 2023 Texas 
legislative session and implements existing state law. Because 
this proposal does not constitute a major environmental rule, a 
regulatory impact analysis is not required. 
Therefore, the commission does not adopt the rule solely under 
the commission's general powers. The commission invites pub-
lic comment on the draft regulatory impact analysis determina-
tion. Written comments may be submitted to the contact person 
at the address listed under the Submittal of Comments section 
of this preamble. 
Takings Impact Assessment 
TCEQ evaluated the proposed rulemaking and performed an 
analysis of whether it constitutes a taking under TGC, Chapter 
2007. The following is a summary of that analysis. 
Under TGC, §2007.002(5), "taking" means a governmental ac-
tion that affects private real property, in whole or in part or tem-
porarily or permanently, in a manner that requires the govern-
mental entity to compensate the private real property owner as 
provided by the Fifth and Fourteenth Amendments to the United 
States Constitution or Section 17 or 19, Article I, Texas Consti-
tution; or a governmental action that affects an owner's private 
real property that is the subject of the governmental action, in 
whole or in part or temporarily or permanently, in a manner that 
restricts or limits the owner's right to the property that would oth-
erwise exist in the absence of the governmental action and is 
the producing cause of a reduction of at least 25% in the market 
value of the affected private real property, determined by com-
paring the market value of the property as if governmental action 
is not in effect and the market value of the property determined 
as if the governmental action is in effect. 
The specific purpose of the proposed rulemaking is to implement 
the legislative amendments to the THSC and the TWC in HB 
692 by amending TCEQ's CAFO Rules to expand the existing 
CAFO Rules with regulatory options for disposal of dairy waste, 
as defined in HB 692. The proposed rulemaking will substantially 
advance this stated purpose by adopting new rule language that 
provides for the authorization for certain land applications and 
disposal of dairy waste. 

50 TexReg 1636 February 28, 2025 Texas Register 



Promulgation and enforcement of the proposed rules will not be 
a statutory or constitutional taking of private real property be-
cause, as the commission's analysis indicates, TCG, Chapter 
2007 does not apply to these proposed rules because these 
rules do not impact private real property in a manner that would 
require compensation to private real property owners under the 
United States Constitution or the Texas Constitution. Specifi-
cally, the proposed rulemaking does not apply to or affect any 
landowner's rights in any private real property because it does 
not burden (constitutionally), restrict, or limit any landowner's 
right to real property and reduce any property's value by 25 per-
cent or more beyond that which would otherwise exist in the ab-
sence of the regulations. The primary purpose of the proposed 
rules is to implement HB 692 by providing for the authorization for 
certain land applications and disposal of dairy waste. The pro-
posed rulemaking is reasonably taken to fulfill requirements of 
state law. Therefore, the proposed rulemaking would not cause 
a taking under TGC, Chapter 2007. 
Consistency with the Coastal Management Program 

The commission reviewed the proposed rulemaking and found 
that the proposal is subject to the Texas Coastal Management 
Program (CMP) in accordance with the Coastal Coordination 
Act, Texas Natural Resources Code, §§33.201 et seq., and 
therefore must be consistent with all applicable CMP goals 
and policies. The commission conducted a consistency de-
termination for the proposed rules in accordance with Coastal 
Coordination Act Implementation Rules, 31 TAC §29.22 and 
found the proposed rulemaking is consistent with the applicable 
CMP goals and policies. 
CMP goals applicable to the proposed rulemaking includes pro-
tecting, preserving, restoring, and enhancing the diversity, qual-
ity, quantity, functions, and values of coastal natural resource ar-
eas (CNRAs); and ensuring sound management of all coastal re-
sources by allowing for compatible economic development and 
multiple human uses of the coastal zone. CMP policies appli-
cable to the proposed rules include that discharges must com-
ply with water quality-based effluent limits; and that discharges 
which increase pollutant loadings to coastal waters must not im-
pair designated uses of coastal waters and must not significantly 
degrade coastal water quality, unless necessary for important 
economic or social development. 
The proposed rulemaking is consistent with the above goals and 
policies by requiring dairy waste disposal activities to be con-
ducted in a manner that is protective of water quality and pro-
hibits the discharge of dairy waste into water in the state. 
Promulgation and enforcement of the rules would not violate or 
exceed any standards identified in the applicable CMP goals and 
policies because the proposed rules would be consistent with 
these CMP goals and policies, and the rule would not create or 
have a direct or significant adverse effect on any CNRAs. 
Written comments on the consistency of this rulemaking with 
CMP goals and policies may be submitted to the contact person 
at the address listed under the SUBMITTAL OF COMMENTS 
section of this preamble. 
Announcement of Hearing 

In addition to comments on any other aspect of the proposed 
rules, the commission invites public comment on the proposal 
to authorize the dairy waste management activities only under 
emergency conditions, without Texas Health and Safety Code, 

§361.1215 and Texas Water Code, §26.0481 expressly stating 
that they apply only in such situations. 
The commission will hold a hybrid virtual and in-person public 
hearing on this proposal in Austin, Texas, on Monday, March 
31, 2025, at 10:00 a.m. in Building A, Room 173 at the commis-
sion's central office located at 12100 Park 35 Circle. The hearing 
is structured for the receipt of oral or written comments by inter-
ested persons. Individuals may present oral statements when 
called upon in order of registration. Open discussion will not be 
permitted during the hearing; however, commission staff mem-
bers will be available to discuss the proposal 30 minutes prior to 
the hearing at 9:30 a.m. 
Individuals who plan to attend the hearing virtually and want to 
provide oral comments and/or want their attendance on record 
must register by Thursday, March 27, 2025. To register for the 
hearing, please email Rules@tceq.texas.gov and provide the fol-
lowing information: your name, your affiliation, your email ad-
dress, your phone number, and whether or not you plan to pro-
vide oral comments during the hearing. Instructions for partici-
pating in the hearing will be sent on Friday, March 28, 2025, to 
those who register for the hearing. 
For the public who do not wish to provide oral comments 
but would like to view the hearing may do so at no cost 
at: https://events.teams.microsoft.com/event/a31122f6-2c36-
4071-8e00-3a262e1c584f@871a83a4-a1ce-4b7a-8156-
3bcd93a08fba 

Persons who have special communication or other accommoda-
tion needs who are planning to attend the hearing should contact 
Sandy Wong, Office of Legal Services at (512) 239-1802 or (800) 
RELAY-TX (TDD). Requests should be made as far in advance 
as possible. 
A Spanish translation of this notice is available at: 
https://www.tceq.texas.gov/rules/hearings.html. If you need 
additional translation services, please contact TCEQ at (800) 
687-4040. Si desea información general en español, puede 
llamar al (800) 687-4040. 
Submittal of Comments 

Written comments may be submitted to Gwen Ricco, MC 205, 
Office of Legal Services, Texas Commission on Environmental 
Quality, P.O. Box 13087, Austin, Texas 78711-3087, or faxed 
to fax4808@tceq.texas.gov. Electronic comments may be sub-
mitted at: https://tceq.commentinput.com/comment/search. File 
size restrictions may apply to comments being submitted via 
TCEQ Public Comments system. All comments should refer-
ence Rule Project Number 2023-139-321-OW. The comment pe-
riod closes on March 31, 2025. Please choose one of the meth-
ods provided to submit your written comments. 
Copies of the proposed rulemaking can be obtained from the 
commission's website at https://www.tceq.texas.gov/rules/pro-
pose_adopt.html. For further information, please contact Dr. 
Joy Alabi, Water Quality Division, at (512) 239-1318. 
SUBCHAPTER B. CONCENTRATED ANIMAL 
FEEDING OPERATIONS 
30 TAC §321.48, §321.49 

Statutory Authority 

The new sections are proposed under the Texas Water Code 
(TWC) and the Texas Health and Safety Code (THSC). TWC, 
§5.013 establishes the general jurisdiction of the commission, 
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while TWC, §5.102 provides the commission with the authority 
to carry out its duties and general powers under its jurisdictional 
authority as provided by TWC, §5.103. TWC, §5.103 requires 
the commission to adopt any rule necessary to carry out its pow-
ers and duties under the TWC and other laws of the state. TWC, 
§5.120 requires the commission to administer the law so as to 
promote judicious use and maximum conservation and protec-
tion of the environment and the natural resources of the state. 
TWC, §26.121, prohibits the unlawful discharge of pollutants into 
or adjacent to water in the state except as authorized by a rule, 
permit, or order issued by the commission. TWC, §26.0481 pro-
vides the commission with authority to adopt rules to allow the 
disposal of dairy waste from a CAFO into a control or retention 
facility, including a lagoon or playa; and the land application by 
irrigation associated with that disposal. 
THSC, §361.1215 provides the commission with authority to is-
sue an authorization by rule for land application of dairy waste 
and to adopt rules governing that land application. 
The proposed new sections implement House Bill 692, 88th 
Texas Legislature (2023), TWC, §§5.013, 5.102, 5.103, 5.120, 
26.121, 26.0481, and THSC, §361.1215. 
§321.48. Land Application of Dairy Waste. 

(a) Definitions. The following words and terms, when used in 
this subchapter, shall have the following meanings, unless the context 
clearly indicates otherwise: 

(1) Dairy Operation--An Animal Feeding Operation 
(AFO) confining cattle that have been or may be used for production 
of milk, or otherwise associated with a dairy, including cows, calves, 
and bulls. 

(2) Dairy Waste--Milk, milk by-products, or milk process-
ing waste that is spilled, spoiled, adulterated, unmarketable, stranded, 
or otherwise unfit for human consumption produced by a dairy opera-
tion. For the purposes of this rule, dairy waste does not include solid 
or semi-solid milk products. 

(3) Emergency Conditions - Instances where dairy waste is 
generated at any point along the dairy supply chain due to a reasonably 
unforeseeable situation, including but not limited to: 

(A) fire, flood, earthquake, hurricane, tornado, or wind, 
rain, ice, or snowstorm; 

(B) power failure, transportation failure, mechanical 
failure, or interruption of communication facilities; 

(C) epidemic; 

(D) riot, civil disturbance, enemy attack, or other actual 
or threatened act of lawlessness or violence; or 

(E) any other situation deemed by the executive director 
to qualify as an emergency. 

(b) Duration of Authorization. Authorization to land apply 
dairy waste on LMUs expires seven (7) calendar days after the emer-
gency condition ends, unless an alternative duration for the authoriza-
tion is granted by the executive director. 

(c) Purpose. This section provides authorization to a dairy op-
eration to directly land apply dairy waste, including dairy waste re-
ceived from a third-party, under emergency conditions to land that is 
under the control of a permitted CAFO or unpermitted AFO. 

(d) Applicability. This section applies to the owner or operator 
of a dairy operation that generates or accepts third-party dairy waste 
that is land applied under emergency conditions. 

(e) General Requirements. The following requirements apply 
to land application of dairy waste: 

(1) Land application of dairy waste must comply with the 
requirements of §321.40 of this title (relating to Concentrated Ani-
mal Feeding Operation (CAFO) Land Application Requirements) for a 
CAFO or §§321.47(f), (h), and (i) of this title (relating to Land Appli-
cation, Nutrient Utilization Plans, and Recordkeeping Requirements, 
respectively) for an AFO. 

(2) Discharge of dairy waste into water in the state from a 
land management unit (LMU) is prohibited. 

(3) Land application practices shall be maintained to min-
imize ponding or puddling of the dairy waste on the site and prevent 
the occurrence of nuisance conditions. 

(4) Land application of dairy waste shall not occur when 
the ground is frozen or saturated or during rainfall events. 

(5) Dairy waste shall not be land applied within the well 
buffers identified in §321.38(b) of this title (relating to Control Facil-
ity Design Requirements Applicable to Concentrated Animal Feeding 
Operations (CAFOs)). 

(6) Land application of dairy waste shall not occur within 
100 feet of any surface water in the state. 

(7) Land application of dairy waste shall not occur within 
a vegetative buffer strip required by §321.40(h) of this title. 

(8) Dairy waste shall not be land applied within the 100-
year floodplain. 

(9) Dairy waste shall not be land applied to soils with shal-
low, perched or seasonal water tables. 

(10) Dairy waste may only be applied to fields that are veg-
etated with actively growing crops, hay or vegetation, or if to a fallow 
field, the dairy waste shall be incorporated into the soils within 48 hours 
of land application. 

(11) Dairy waste application shall be limited to a maximum 
of 2,000 gallons per acre per year. 

(12) Dairy waste shall be applied evenly to the soils. 

(13) Dairy waste shall not be land applied within 750 feet 
from an occupied residence or business structure, school (including 
associated recreational areas), permanent structure containing a place 
of worship, or public park. 

(14) There shall be no land application of dairy waste to an 
LMU if the LMU is required to have a Nutrient Utilization Plan (NUP) 
per §321.40(k)(3) of this title. 

(15) There shall be no land application of dairy waste to 
an LMU that has or reaches a critical soil test phosphorus (P) level of 
greater than or equal to 500 ppm, with a P- Index rating of "High" or 
"Very High". 

(f) Notification Requirements. The dairy operator shall notify 
the appropriate TCEQ Regional Office orally within 24 hours of land 
application of dairy waste or by the next business day, and in writing 
within 14 days of the land application of the dairy waste. Written no-
tification may be on paper, electronic mail, or other electronic method 
as prescribed by the executive director. The notification shall include 
the following information: 

(1) the location of the land where the dairy waste was land 
applied, including the address of the area, latitude and longitude, or a 
site map; 
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(2) the applicable emergency condition; 

(3) the date that dairy waste was land applied; 

(4) the volume (gallons, or acre-feet) of dairy waste land 
applied; 

(5) proof of authorization of the use of the field for land 
application of dairy waste if third-party land was used; 

(6) the duration of the emergency condition and if addi-
tional time will be needed to complete the land application; and 

(7) a certification signed by the dairy operator that the re-
quirements of this subchapter were complied with during the land ap-
plication of dairy waste. 

(g) Recordkeeping Requirements. A dairy owner or operator 
that land applies dairy waste shall include the following information in 
the Pollution Prevention Plan (PPP) required in §321.46(d) of this title: 

(1) a log of all dairy waste land applied at the AFO or 
CAFO updated at least monthly. Such records must include the fol-
lowing information: 

(A) date of dairy waste application to each LMU; 

(B) location of the specific LMU and the volume (gal-
lon, or acre-feet) applied during each application event; 

(C) acreage of each individual crop on which dairy 
waste is applied; and 

(D) weather conditions (such as the temperature, pre-
cipitation, and cloud cover) during the land application and 24 hours 
before and after the land application; 

(2) documentation describing any discharge of dairy waste 
into water in the state including the date, time, volume of overflow (gal-
lons, or acre-feet), a copy of the notification(s) provided to the regional 
office, and sample analysis results associated with the discharge; and 

(3) copies of all notifications to the executive director, in-
cluding any made to a Texas Commission on Environmental Quality 
regional office, as required by this subchapter, a permit, or authoriza-
tion. 

(h) Discharge Notification. Discharge notification require-
ments in §§321.44(a)(1) through (6) of this title shall apply to the 
discharge of dairy waste. 

(i) Discharge Monitoring. The dairy operator shall sample all 
discharges of dairy waste to surface water in the state and comply with 
the discharge monitoring in §321.44(b) of this title. 

(j) Annual Reporting. The dairy operator land applying dairy 
waste shall include the information required by §321.48(g) in the an-
nual report as indicated in §321.36(g) of this title. Dairy operators that 
are not authorized by permit, and therefore not required to submit an 
annual report, must mail the following information to the appropriate 
TCEQ Regional Office that is servicing the area where the dairy oper-
ation is located by March 31 of each year: 

(1) estimated total volume of dairy waste (in gallons) gen-
erated during the reporting period; and 

(2) total volume of dairy waste (gallons, or acre-feet) land 
applied during the reporting period. 

§321.49. Storage of Dairy Waste in a Retention Control Structure or 
Playa at an Animal Feeding Operation. 

(a) Purpose. This section provides authorization to a dairy op-
eration to store dairy waste during emergency conditions in a retention 

control structure (RCS) or playa and subsequently land apply the dairy 
waste for beneficial use. 

(b) Applicability. This section applies to an owner or opera-
tor of a dairy operation that stores dairy waste in an RCS or playa that 
meets the requirements of §321.41 of this title (relating to Special Re-
quirements for Discharges to a Playa). 

(c) Duration of Authorization. Authorization to store dairy 
waste in a retention control structure(s) expires seven (7) calendar days 
after the emergency condition ends, unless an alternative duration for 
the authorization is granted by the executive director. 

(d) Discharge Restrictions. 

(1) There shall be no discharge or disposal of dairy waste 
from a dairy operation into or adjacent to water in the state, except in ac-
cordance with this section. Dairy waste generated by a dairy operation 
under this subchapter shall be retained and utilized in an appropriate 
and beneficial manner as provided by this section. 

(2) The storage of dairy waste in an RCS is subject to the 
effluent limitations in 30 TAC §321.37 and the RCS design require-
ments in 30 TAC §321.38 and 30 TAC §321.42(c) of this title (relat-
ing to Effluent Limitations for Concentrated Animal Feeding Opera-
tion (CAFO) Production Areas, Control Facility Design Requirements 
Applicable to Concentrated Animal Feeding Operations, and Require-
ments Applicable to the Major Sole-Source Impairment Zone to main-
tain a margin of safety in the RCS). 

(e) Recordkeeping Requirements. A dairy owner or operator 
that stores dairy waste in an RCS under emergency conditions shall in-
clude a log of all dairy waste received and stored at the AFO or CAFO, 
updated at least monthly, in the Pollution Prevention Plan (PPP) re-
quired in §321.46(d) of this title. 

(f) General Requirements. 

(1) Storage of dairy waste in a playa shall comply with 
§321.41 of this title. 

(2) A dairy operation using an RCS for storage of dairy 
waste shall ensure that the required capacity in the RCS is available 
to contain rainfall and rainfall runoff from the design rainfall event, 
and the margin of safety for CAFOs located in a major sole-source 
impairment zone. 

(3) The operator shall not store dairy waste in an RCS that 
is in danger of imminent overflow from chronic or catastrophic rainfall 
or catastrophic conditions. 

(4) The dairy operator shall notify the appropriate TCEQ 
Regional Office orally within 24 hours, or by the next business day, 
of storing dairy waste in an RCS. The following information shall be 
provided during the oral notification: 

(A) the dairy's authorization status: if the dairy is per-
mitted or not permitted and, if permitted, the permit number; 

(B) the name and address of the owner and/or operator; 

(C) the name and location of the dairy; 

(D) the site-specific emergency condition(s); and 

(E) the duration of the emergency conditions and if ad-
ditional time will be needed to manage dairy waste either by land ap-
plication, placement in an RCS, or transfer to another dairy. 

(5) Written notification. The dairy operator shall provide 
written notification to the appropriate TCEQ Regional Office within 
14 days of storing dairy waste in an RCS. Written notification may be 
on paper, electronic mail, or other electronic method as prescribed by 
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the executive director. The following information shall be provided, in 
addition to the information required for oral notification, on a form that 
is prescribed by the executive director: 

(A) location and name of the RCS that was used to store 
the dairy waste, including the latitude and longitude; 

(B) the date(s) that the dairy waste was put into an RCS; 

(C) the volume of dairy waste (gallons, or acre-feet) 
that was stored in an RCS; 

(D) if there was any discharge of dairy waste from the 
RCSs, and the estimated volume of the discharge (gallons, or acre-feet); 
and 

(E) a USGS topographical Map and a Site and Runoff 
Control Map identifying where the dairy waste was stored. 

(g) Dairy Waste Transfer. A dairy operator may transfer dairy 
waste to another dairy site for land application or storage in an RCS to 
use for irrigation when needed. 

(1) The owner or operator generating the dairy waste shall 
keep a record of the date and volume of dairy waste (gallons, or acre-
feet) that is transferred to another dairy. 

(2) The owner or operator generating the dairy waste shall 
provide the laboratory report for total nitrogen, total phosphorus, and 
total potassium content of the dairy waste to the receiver of the dairy 
waste. If the laboratory report is not available, the book value of dairy 
waste from the Texas A & M AgriLife Extension Services shall be used 
in lieu of the laboratory report. 

(3) The owner or operator generating the dairy waste shall 
keep records of the name(s) and address(s) of the recipient(s) of the 
dairy waste. 

(h) Dairy Waste Received. A dairy operator that receives dairy 
waste shall comply with: 

(1) §321.48 of this title (relating to Land Application of 
Dairy Waste) if dairy waste is land applied, or 

(2) the requirements of this section if dairy waste is stored 
in an RCS. 

(i) Annual Reporting. The dairy operator that places dairy 
waste in an RCS under emergency conditions shall include the informa-
tion required by §321.49(e) in the annual report required by §321.36(g) 
of this title. Dairy operators that are not authorized by permit, and 
therefore not required to submit an annual report, must mail the fol-
lowing information to the appropriate TCEQ Regional Office that is 
servicing the area where the dairy operation is located by March 31 of 
each year: 

(1) estimated total volume of dairy waste (in gallons) 
stored during the reporting period; and 

(2) total volume of dairy waste (gallons, or acre-feet) land 
applied during the reporting period. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500565 

Charmaine Backens 
Deputy Director, Environmental Law Division 
Texas Commission on Environmental Quality 
Earliest possible date of adoption: April 6, 2025 
For further information, please call: (512) 239-2678 

♦ ♦ ♦ 

SUBCHAPTER Q. LAND APPLICATION OF 
DAIRY WASTE AUTHORITY 
30 TAC §§321.401, 321.403, 321.405, 321.407, 321.409,
321.411, 321.413 

Statutory Authority 

The new sections are proposed under the Texas Water Code 
(TWC) and the Texas Health and Safety Code (THSC). TWC, 
§5.013 establishes the general jurisdiction of the commission, 
while TWC, §5.102 provides the commission with the authority 
to carry out its duties and general powers under its jurisdictional 
authority as provided by TWC, §5.103. TWC, §5.103 requires 
the commission to adopt any rule necessary to carry out its pow-
ers and duties under the TWC and other laws of the state. TWC, 
§5.120 requires the commission to administer the law so as to 
promote judicious use and maximum conservation and protec-
tion of the environment and the natural resources of the state. 
TWC, §26.121, prohibits the unlawful discharge of pollutants into 
or adjacent to water in the state except as authorized by a rule, 
permit, or order issued by the commission. TWC, §26.0481 pro-
vides the commission with authority to adopt rules to allow the 
disposal of dairy waste from a CAFO into a control or retention 
facility, including a lagoon or playa; and the land application by 
irrigation associated with that disposal. 
THSC, §361.1215 provides the commission with authority to is-
sue an authorization by rule for land application of dairy waste 
and to adopt rules governing that land application. 
The proposed new sections implement House Bill 692, 88th 
Texas Legislature (2023), TWC, §§5.013, 5.102, 5.103, 5.120, 
26.121, 26.0481, and THSC, §361.1215. 
§321.401. Purpose and Applicability. 

This subchapter authorizes by rule direct land application of dairy 
waste, under emergency conditions, on agricultural land that is not 
associated with an animal feeding operation or any other TCEQ 
authorization. The requirements of this subchapter apply to the entity 
or entities land applying the dairy waste and the owners of the land 
application area. 

§321.403. Dairy Waste Management Alternatives. 

A person or entity that needs to manage dairy waste under emergency 
conditions may use the options below: 

(1) land application of dairy waste on agricultural land in 
accordance with this subchapter; 

(2) retention and land application of dairy waste at an an-
imal feeding operation in accordance with 30 TAC §321.48 (relating 
to Land Application of Dairy Waste) and §321.49 (relating to Storage 
of Dairy Waste in a Retention Control Structure or Playa at an Animal 
Feeding Operation) of this title; 

(3) direct land application to agricultural lands authorized 
under a Texas Pollutant Discharge Elimination System permit or Texas 
Land Application permit amended to include dairy waste management 
in their permit; 
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(4) disposal at a permitted solid waste landfill; 

(5) disposal via a permitted injection well; 

(6) hauling or discharging to a permitted domestic waste-
water collection system with written consent from the plant operator or 
owner; 

(7) use as animal feed in accordance with Texas Agricul-
ture Code, Chapter 141 (relating to Commercial Feed); or 

(8) other beneficial uses approved by the executive direc-
tor. 

§321.405. Definitions. 
The following words and terms, when used in this subchapter, have the 
following meanings. 

(1) Agronomic rate - The dairy waste application rate de-
signed: 

(A) to provide the amount of nitrogen needed by the 
crop or vegetation grown on the land; and 

(B) to minimize the amount of nitrogen in the dairy 
waste that passes below the root zone of the crop or vegetation grown 
on the land. 

(2) Agricultural land - Cropland, grassland, rangeland, pas-
ture, or other specific land areas that are solely devoted to being used 
for growing crops, hay, or forage. 

(3) Dairy Operation - Any entity involved in milk produc-
tion, collection, transportation, receiving, transfer, or processing. 

(4) Dairy Waste - Milk, milk by-products, or milk process-
ing waste that is spilled, spoiled, adulterated, unmarketable, stranded, 
or otherwise unfit for human consumption produced by a dairy opera-
tion. For the purposes of this rule, dairy waste does not include solid 
or semi-solid milk products. 

(5) Emergency Conditions - Instances where dairy waste is 
generated at any point along the dairy supply chain due to a reasonably 
unforeseeable situation, including but not limited to: 

(A) fire, flood, earthquake, hurricane, tornado, or wind, 
rain, ice, or snowstorm; 

(B) power failure, transportation failure, mechanical 
failure, or interruption of communication facilities; 

(C) epidemic; 

(D) riot, civil disturbance, enemy attack, or other actual 
or threatened act of lawlessness or violence; or 

(E) any other situation deemed by the executive director 
to qualify as an emergency. 

(6) Land application--The act of applying dairy waste to 
agricultural land for beneficial use by crops, hay, or forage. Beneficial 
use includes the addition of nutrients from dairy waste, such as nitrogen 
and phosphorous, and the water content of dairy waste used to enhance 
moisture content of the soil. 

(7) Water in the state--Groundwater, percolating or oth-
erwise, lakes, bays, ponds, impounding reservoirs, springs, rivers, 
streams, creeks, estuaries, wetlands, marshes, inlets, canals, the Gulf 
of Mexico, inside the territorial limits of the state, and all other bodies 
of surface water, natural or artificial, inland or coastal, fresh or salt, 
navigable or nonnavigable, and including the beds and banks of all 
watercourses and bodies of surface water, that are wholly or partially 
inside or bordering the state or inside the jurisdiction of the state. 

§321.407. Protection of Surface Water and Groundwater Quality. 

(a) The discharge of dairy waste into water in the state, includ-
ing surface waters and groundwater, is prohibited. 

(b) Land application of dairy waste shall not contaminate 
groundwater. 

§321.409. General Requirements. 

The following requirements apply to land application of dairy waste on 
agricultural land during emergency conditions. Property owner con-
sent is required for all land application activities. 

(1) Dairy waste shall not be land applied within 100-feet of 
any surface water in the state. 

(2) Dairy waste shall not be land applied within 500 feet of 
a public drinking water well or within 150 feet of any other water well. 

(3) Dairy waste shall not be land applied within 750 feet 
of an occupied residence or business structure, school (including as-
sociated recreational areas), permanent structure containing a place of 
worship, or public park. 

(4) Dairy waste shall not be land applied within the 100-
year floodplain. 

(5) Dairy waste shall not be land applied when the ground 
is frozen or saturated or during rainfall events. 

(6) Dairy waste may only be applied to fields that are vege-
tated with actively growing crops, hay, or forage, or if to a fallow field, 
the dairy waste shall be incorporated into the soils within 48 hours of 
land application. 

(7) Dairy waste application shall be limited to a maximum 
of 2,000 gallons per acre per year. For a full tanker truck load of 6,000 
to 8,000 gallons, the contents must be applied over a minimum of three 
to four acres of land to comply with this requirement. 

(8) Land application practices shall be maintained to min-
imize ponding or puddling of the dairy waste on the site and prevent 
the occurrence of nuisance conditions. 

(9) Dairy waste must be conducive to land application (i.e., 
in a form that is spreadable and can be incorporated into the soil to avoid 
piling). 

(10) Dairy waste shall not be land applied to soils with shal-
low, perched, or seasonal water tables. 

§321.411. Notification. 

(a) The person or entity applying dairy waste, or the owner 
of the land application areas, shall notify the appropriate TCEQ Re-
gional Office upon land application of dairy waste. Oral notification 
must occur within 24 hours of land application and written notifica-
tion within 14 days. Contact information for TCEQ Regional Offices 
is available in the TCEQ publication number M-070 titled "Area, Re-
gion, and Watermaster Offices" available on the TCEQ website at: 
www.tceq.texas.gov/publications. 

(b) The notification must include the following information: 

(1) the location where the dairy waste was land applied in-
cluding the address, latitude and longitude, or a map; 

(2) the applicable emergency condition; 

(3) the date and time that dairy waste was land applied; 

(4) the volume (gallons) of dairy waste that was land ap-
plied; and 
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(5) the duration of the emergency conditions and if addi-
tional time will be needed to complete the land application on agricul-
tural land. 

§321.413. Duration of Authorization. 
Authorization to land apply dairy waste on agricultural land expires 
seven (7) calendar days after the emergency condition ends, unless an 
alternative duration for the authorization is granted by the executive 
director. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500566 
Charmaine Backens 
Deputy Director, Environmental Law Division 
Texas Commission on Environmental Quality 
Earliest possible date of adoption: April 6, 2025 
For further information, please call: (512) 239-2678 

♦ ♦ ♦ 

CHAPTER 335. INDUSTRIAL SOLID WASTE 
AND MUNICIPAL HAZARDOUS WASTE 
SUBCHAPTER A. INDUSTRIAL SOLID 
WASTE AND MUNICIPAL HAZARDOUS 
WASTE IN GENERAL 
30 TAC §335.2, §335.6 

The Texas Commission on Environmental Quality (TCEQ, 
agency, or commission) proposes the amendment to §335.2 
and §335.6. 
Background and Summary of the Factual Basis for the Proposed 
Rules 

TCEQ is proposing to amend 30 Texas Administrative Code 
(TAC) Chapter 335 (Industrial Solid Waste and Municipal Haz-
ardous Waste) to implement House Bill (HB) 692, 88th Texas 
Legislature, which added §26.0481 to Chapter 26, Subchapter B 
of the Texas Water Code (TWC) and §361.1215 to Chapter 361, 
Subchapter C of the Texas Health and Safety Code (THSC). 
The bill directs TCEQ to: 1) issue an authorization by rule for 
land application of dairy waste and to adopt rules governing that 
land application (THSC §361.1215); 2) adopt rules allowing the 
disposal of dairy waste from dairy operations either permitted as 
a concentrated animal feeding operation (CAFO) or unpermitted 
animal feeding operation (AFO) into a retention control structure 
(RCS), including a lagoon or playa (TWC §26.0481(b)(1)); 
and, 3) authorize land application by irrigation associated with 
that disposal (TWC §26.0481(b)(2)). Proposed amendments 
in 30 TAC Chapter 321 (Control of Certain Activities by Rule) 
prescribe the standards for land application of dairy waste under 
emergency conditions as further described in the preamble 
Background and Summary of the Factual Basis for the Proposed 
Rules for Chapter 321 amendments. 
Dairy waste from CAFOs and AFOs is considered industrial 
waste in Texas, and land application or disposal of dairy waste 
would be subject to a permit under §335.2 or notification under 
§335.6. The proposed amendment of §335.2 would exempt 

land application or disposal of dairy waste under emergency 
conditions in compliance with Chapter 321 from the permitting 
requirements of Chapter 335. The proposed amendment of 
§335.6 would exempt land application activities conducted 
during emergency conditions and in compliance with Chapter 
321 from Chapter 335 notification requirements. Although the 
land application or disposal of dairy waste in compliance with 
Chapter 321 would not be subject to permitting or notification 
requirements under Chapter 335, land used for disposing of 
solid waste, including dairy waste, would be a solid waste facility 
under THSC §361.003(36). 
As part of this rulemaking, the commission is also proposing 
amendments of 30 TAC Chapter 321 (Control of Certain Activi-
ties by Rule) concurrently in this issue of the Texas Register. 
Section by Section Discussion 

Proposed amended §335.2, Permit Required, would add para-
graph (d)(10) to exempt from permitting under Chapter 335 the 
land application or disposal of dairy waste under emergency con-
ditions in compliance with Chapter 321. 
Proposed amended §335.6, Notification Requirements, would 
add subsection (n) to exempt land application or disposal of dairy 
waste under emergency conditions in compliance with Chapter 
321 from the notification requirements of §335.6. 
Fiscal Note: Costs to State and Local Government 
Kyle Girten, Analyst in the Budget and Planning Division, has 
determined that for the first five-year period the proposed rules 
are in effect, no fiscal implications are anticipated for the agency 
or for other units of state or local government as a result of ad-
ministration or enforcement of the proposed rule. 
Public Benefits and Costs 

Mr. Girten determined that for each year of the first five years 
the proposed rules are in effect, the public benefit from this rule-
making and concurrent rulemaking proposed in Chapter 321 will 
be rules that are consistent with state law, specifically HB 692 
from the 88th Regular Legislative Session (2023). The proposed 
rulemaking would benefit entities disposing of or land applying 
dairy waste during emergency conditions by exempting such en-
tities under these circumstances from permitting or notification 
requirements in §§335.2 or 335.6 if they are compliant with the 
rulemaking proposed in Chapter 321. Specifically, changes to 
§335.2 could benefit entities that are or otherwise would be per-
mitted to dispose of or land apply dairy waste and changes to 
§335.6 could benefit persons disposing of or land applying dairy 
waste that are not required to be permitted. 
Local Employment Impact Statement 
The commission reviewed this proposed rulemaking and deter-
mined that a Local Employment Impact Statement is not required 
because the proposed rulemaking does not adversely affect a 
local economy in a material way for the first five years that the 
proposed rule is in effect. 
Rural Communities Impact Assessment 
The commission reviewed this proposed rulemaking and deter-
mined that the proposed rulemaking does not adversely affect 
rural communities in a material way for the first five years that 
the proposed rules are in effect. The amendments would apply 
statewide and have the same effect in rural communities as in 
urban communities. 
Small Business and Micro-Business Assessment 
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No adverse fiscal implications are anticipated for small or micro-
businesses due to the implementation or administration of the 
proposed rule for the first five-year period the proposed rules 
are in effect. 
Small Business Regulatory Flexibility Analysis 

The commission reviewed this proposed rulemaking and deter-
mined that a Small Business Regulatory Flexibility Analysis is 
not required because the proposed rule does not adversely af-
fect a small or micro-business in a material way for the first five 
years the proposed rules are in effect. 
Government Growth Impact Statement 
The commission prepared a Government Growth Impact State-
ment assessment for this proposed rulemaking. The proposed 
rulemaking does not create or eliminate a government program 
and will not require an increase or decrease in future legislative 
appropriations to the agency. The proposed rulemaking does 
not require the creation of new employee positions, eliminate 
current employee positions, nor require an increase or decrease 
in fees paid to the agency. The proposed rulemaking amends an 
existing regulation. The proposed rulemaking does not increase 
or decrease the number of individuals subject to its applicability. 
During the first five years, the proposed rule should not impact 
positively or negatively the state's economy. 
Draft Regulatory Impact Analysis Determination 

TCEQ reviewed the proposed rulemaking in consideration of 
the regulatory analysis of major environmental rules required 
by Texas Government Code (TGC) §2001.0225 and determined 
that the rulemaking is not subject to §2001.0225(a) because it 
does not meet the definition of a "Major environmental rule" as 
defined in §2001.0225(g)(3). The following is a summary of that 
review. 
Section 2001.0225 applies to a "Major environmental rule" 
adopted by a state agency, the result of which is to exceed 
standards set by federal law, exceed express requirements 
of state law, exceed requirements of delegation agreements 
between the state and the federal government to implement 
a state and federal program, or adopt a rule solely under the 
general powers of the agency instead of under a specific state 
law. A "Major environmental rule" is a rule, the specific intent 
of which is to protect the environment or reduce risks to human 
health from environmental exposure and that may adversely 
affect in a material way the economy, a sector of the economy, 
productivity, competition, jobs, the environment, or the public 
health and safety of the state or a sector or the state. 
The 88th Texas Legislature enacted HB 692, amending TWC, 
Chapter 26 (Water Quality Control), Subchapter B (General Wa-
ter Quality Power and Duties), and THSC, Chapter 361 (the 
Solid Waste Disposal Act), Subchapter C (Permits) by adding 
§26.0481 to the TWC and §361.1215 of the THSC, which pro-
vides an additional regulatory and legal method for dairy AFOs 
to dispose of dairy waste, which HB 692 defines as milk, milk 
by-products, or milk processing waste that is spilled, spoiled, 
adulterated, unmarketable, stranded, or otherwise unfit for hu-
man consumption produced by a dairy operation or at a CAFO, 
as applicable. 
HB 692 required TCEQ to adopt new rules to implement HB 
692's provisions. 
HB 692 grants TCEQ rulemaking authority to create an autho-
rization by rule for land application of dairy waste, and to adopt 

new rules allowing the disposal of dairy waste from a CAFO into 
an RCS, including a lagoon or playa, and authorize land appli-
cation by irrigation associated with that disposal. The TCEQ has 
proposed revisions to 30 TAC Chapter 321 to implement the new 
requirements for land application or disposal of dairy waste. 
The proposed amendments in Chapter 335 implement HB 692 
by subjecting the requirements for land application or disposal 
of dairy waste to the requirements of Chapter 321 and not the 
permitting or notification requirements of Chapter 335. Dairy 
waste is considered industrial waste in Texas, and land applica-
tion or disposal of dairy waste would be subject to a permit under 
§335.2 or notification under §335.6. The proposed amendment 
of §335.2 would exempt land application or disposal of dairy 
waste under emergency conditions in compliance with Chap-
ter 321 from the permitting requirements of Chapter 335. The 
proposed amendment of §335.6 would exempt land application 
activities conducted during emergency conditions and in com-
pliance with Chapter 321 from Chapter 335 notification require-
ments. Although the land application or disposal of dairy waste 
in compliance with Chapter 321 would not be subject to permit-
ting or notification requirements under Chapter 335, land used 
for disposing of solid waste, including dairy waste, would be a 
solid waste facility under THSC §361.003(36). 
Therefore, the specific intent of the proposed rulemaking is re-
lated to expanding the regulatory options for land application or 
disposal of dairy waste, as defined in HB 692. 
The proposed rules are intended to protect the environment 
or reduce risks to human health from environmental exposure. 
However, the proposed rulemaking will not adversely affect in 
a material way the economy, a sector of the economy, produc-
tivity, competition, or jobs; nor would the proposed rulemaking 
adversely affect in a material way the environment, or the public 
health and safety of the state or a sector of the state. Therefore, 
the proposed rulemaking does not fit the TGC, §2001.0225 
definition of "Major environmental rule." 
Even if this rulemaking was a "Major environmental rule," this 
rulemaking meets none of the criteria in §2001.0225 for the re-
quirement to prepare a full Regulatory Impact Analysis. First, this 
rulemaking is not governed by federal law. Second, it does not 
exceed state law but rather extends state law and TCEQ rules 
to adopted and effective state laws. Third, does not come under 
a delegation agreement or contract with a federal program, and 
finally, is not being proposed under the TCEQ's general rulemak-
ing authority. This rulemaking is being proposed under a specific 
state statute enacted in HB 692 of the 2023 Texas legislative ses-
sion and implements existing state law. Because this proposal 
does not constitute a major environmental rule, a regulatory im-
pact analysis is not required. 
Therefore, the commission does not adopt the rule solely under 
the commission's general powers. The commission invites pub-
lic comment on the draft regulatory impact analysis determina-
tion. Written comments may be submitted to the contact person 
at the address listed under the Submittal of Comments section 
of this preamble. 
Takings Impact Assessment 
TCEQ evaluated the proposed rulemaking and performed an 
analysis of whether it constitutes a taking under TGC, Chapter 
2007. The following is a summary of that analysis. 
Under TGC, §2007.002(5), "taking" means a governmental ac-
tion that affects private real property, in whole or in part or tem-
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porarily or permanently, in a manner that requires the govern-
mental entity to compensate the private real property owner as 
provided by the Fifth and Fourteenth Amendments to the United 
States Constitution or Section 17 or 19, Article I, Texas Consti-
tution; or a governmental action that affects an owner's private 
real property that is the subject of the governmental action, in 
whole or in part or temporarily or permanently, in a manner that 
restricts or limits the owner's right to the property that would oth-
erwise exist in the absence of the governmental action and is 
the producing cause of a reduction of at least 25% in the market 
value of the affected private real property, determined by com-
paring the market value of the property as if governmental action 
is not in effect and the market value of the property determined 
as if the governmental action is in effect. 
The specific purpose of the proposed rulemaking is to implement 
the legislative amendments to the THSC and the TWC in HB 692 
by revising TCEQ's rules in Chapter 321 to establish require-
ments for land application or disposal of dairy waste. The pro-
posed rulemaking will substantially advance this stated purpose 
by adopting new rule language in Chapter 335 that exempts from 
permitting or notification under Chapter 335 for certain land ap-
plications and disposal of dairy waste in compliance with Chapter 
321. 
Promulgation and enforcement of the proposed rules will not be 
a statutory or constitutional taking of private real property be-
cause, as the commission's analysis indicates, TGC, Chapter 
2007 does not apply to these proposed rules because these 
rules do not impact private real property in a manner that would 
require compensation to private real property owners under the 
United States Constitution or the Texas Constitution. Specifi-
cally, the proposed rulemaking does not apply to or affect any 
landowner's rights in any private real property because it does 
not burden (constitutionally), restrict, or limit any landowner's 
right to real property and reduce any property's value by 25 per-
cent or more beyond that which would otherwise exist in the ab-
sence of the regulations. The primary purpose of the proposed 
rules is to implement HB 692 by providing for the authorization 
for certain land applications and disposal of dairy waste. The 
proposed rulemaking is reasonably taken to fulfill requirements 
of state law. Therefore, the proposed rulemaking will not cause 
a taking TGC, Chapter 2007. 
Consistency with the Coastal Management Program 

The commission reviewed the proposed rulemaking and found 
that the proposal is subject to the Texas Coastal Management 
Program (CMP) in accordance with the Coastal Coordination 
Act, Texas Natural Resources Code, §§33.201 et seq., and 
therefore must be consistent with all applicable CMP goals 
and policies. The commission conducted a consistency de-
termination for the proposed rules in accordance with Coastal 
Coordination Act Implementation Rules, 31 TAC §29.22 and 
found the proposed rulemaking is consistent with the applicable 
CMP goals and policies. 
CMP goals applicable to the proposed rulemaking includes pro-
tecting, preserving, restoring, and enhancing the diversity, qual-
ity, quantity, functions, and values of coastal natural resource ar-
eas (CNRAs); and ensuring sound management of all coastal re-
sources by allowing for compatible economic development and 
multiple human uses of the coastal zone. CMP policies appli-
cable to the proposed rules include that discharges must com-
ply with water quality-based effluent limits; and that discharges 
which increase pollutant loadings to coastal waters must not im-
pair designated uses of coastal waters and must not significantly 

degrade coastal water quality, unless necessary for important 
economic or social development. 
The proposed rulemaking is consistent with the above goals and 
policies by requiring dairy waste disposal activities to be con-
ducted in a manner that is protective of water quality and pro-
hibits the discharge of dairy waste into water in the state. 
Promulgation and enforcement of the rules would not violate or 
exceed any standards identified in the applicable CMP goals and 
policies because the proposed rules would be consistent with 
these CMP goals and policies, and the rule would not create or 
have a direct or significant adverse effect on any CNRAs. 
Written comments on the consistency of this rulemaking with 
CMP goals and policies may be submitted to the contact person 
at the address listed under the SUBMITTAL OF COMMENTS 
section of this preamble. 
Announcement of Hearing 

In addition to comments on any other aspect of the proposed 
rules, the commission invites public comment on the proposal 
to authorize the dairy waste management activities only under 
emergency conditions, without Texas Health and Safety Code, 
§361.1215 and Texas Water Code, §26.0481 expressly stating 
that they apply only in such situations. 
The commission will hold a hybrid virtual and in-person public 
hearing on this proposal in Austin on Monday, March 31, 2025, at 
10:00 a.m. in Building A, Room 173 at the commission's central 
office located at 12100 Park 35 Circle. The hearing is structured 
for the receipt of oral or written comments by interested persons. 
Individuals may present oral statements when called upon in or-
der of registration. Open discussion will not be permitted during 
the hearing; however, commission staff members will be avail-
able to discuss the proposal 30 minutes prior to the hearing. 
Individuals who plan to attend the hearing virtually and want to 
provide oral comments and/or want their attendance on record 
must register by Thursday, March 27, 2025. To register for the 
hearing, please email Rules@tceq.texas.gov and provide the fol-
lowing information: your name, your affiliation, your email ad-
dress, your phone number, and whether or not you plan to pro-
vide oral comments during the hearing. Instructions for partici-
pating in the hearing will be sent on Friday, March 28, 2025, to 
those who register for the hearing. 
For the public who do not wish to provide oral comments but 
would like to view the hearing may do so at no cost at: 
https://events.teams.microsoft.com/event/a31122f6-2c36-
4071-8e00-3a262e1c584f@871a83a4-a1ce-4b7a-8156-
3bcd93a08fba 

Persons who have special communication or other accommoda-
tion needs who are planning to attend the hearing should contact 
Sandy Wong, Office of Legal Services at (512) 239-1802 or (800) 
RELAY-TX (TDD). Requests should be made as far in advance 
as possible. 
A Spanish translation of this notice is available at: 
https://www.tceq.texas.gov/rules/hearings.html. If you need 
additional translation services, please contact TCEQ at (800) 
687-4040. Si desea información general en español, puede 
llamar al (800) 687-4040. 
Submittal of Comments 

Written comments may be submitted to Gwen Ricco, MC 205, 
Office of Legal Services, Texas Commission on Environmental 
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Quality, P.O. Box 13087, Austin, Texas 78711-3087, or faxed 
to fax4808@tceq.texas.gov. Electronic comments may be sub-
mitted at: https://tceq.commentinput.com/comment/search. File 
size restrictions may apply to comments being submitted via 
TCEQ Public Comments system. All comments should refer-
ence Rule Project Number 2023-139-321-OW. The comment pe-
riod closes on March 31, 2025. Please choose one of the meth-
ods provided to submit your written comments. 
Copies of the proposed rulemaking can be obtained from the 
commission's website at https://www.tceq.texas.gov/rules/pro-
pose_adopt.html. For further information, please contact Dr. 
Joy Alabi, Water Quality Division, at (512) 239-1318. 
Statutory Authority 

The amended sections are proposed under the Texas Water 
Code (TWC) and the Texas Health and Safety Code (THSC). 
TWC, §5.013 establishes the general jurisdiction of the commis-
sion, while TWC, §5.102 provides the commission with the au-
thority to carry out its duties and general powers under its ju-
risdictional authority as provided by TWC, §5.103. TWC, §5.103 
requires the commission to adopt any rule necessary to carry out 
its powers and duties under the TWC and other laws of the state. 
TWC, §5.120 requires the commission to administer the law so 
as to promote judicious use and maximum conservation and pro-
tection of the environment and the natural resources of the state. 
TWC, §26.121, prohibits the unlawful discharge of pollutants into 
or adjacent to water in the state except as authorized by a rule, 
permit, or order issued by the commission. TWC, §26.0481 pro-
vides the commission with authority to adopt rules to allow the 
disposal of dairy waste from a CAFO into a control or retention 
facility, including a lagoon or playa; and the land application by 
irrigation associated with that disposal. 
The commission proposes these amendments under THSC, 
§361.011, which grants the commission authority over municipal 
solid waste; THSC, §361.017, which grants the commission 
jurisdiction over industrial solid waste and hazardous municipal 
waste; THSC, §361.024, which authorizes the commission to 
adopt rules consistent with the general purposes of the Solid 
Waste Disposal Act; and THSC, §361.078 which identifies that 
THSC Chapter 361, Subchapter B, does not abridge, modify, or 
restrict the commission's authority to adopt rules issue permits 
and enforce the terms of permits as necessary to maintain state 
authorization of Texas' hazardous waste program; and THSC, 
§361.119, which requires the commission to adopt rules and 
to adopt rules consistent with THSC, and THSC, §361.1215 
provides the commission with authority to issue an authorization 
by rule for land application of dairy waste and to adopt rules 
governing that land application. 
The proposed amended sections implement House Bill 692, 88th 
Texas Legislature (2023), TWC, §§5.013, 5.102, 5.103, 5.120, 
26.121, 26.0481, and THSC, §361.1215. 
§335.2. Permit Required. 

(a) Except with regard to storage, processing, or disposal to 
which subsections (c) - (h) of this section apply, and as provided in 
§335.45(b) of this title (relating to Effect on Existing Facilities), and 
in accordance with the requirements of §335.24 of this title (relating to 
Requirements for Recyclable Materials and Nonhazardous Recyclable 
Materials) and §335.25 of this title (relating to Handling, Storing, Pro-
cessing, Transporting, and Disposing of Poultry Carcasses), and as pro-
vided in §332.4 of this title (relating to General Requirements), no per-
son may cause, suffer, allow, or permit any activity of storage, process-
ing, or disposal of any industrial solid waste or municipal hazardous 

waste unless such activity is authorized by a permit, amended permit, 
or other authorization from the Texas Commission on Environmental 
Quality (commission) or its predecessor agencies, the Texas Depart-
ment of State Health Services (DSHS), or other valid authorization 
from a Texas state agency. No person may commence physical con-
struction of a new hazardous waste management facility without first 
having submitted Part A and Part B of the permit application and re-
ceived a finally effective permit. 

(b) In accordance with the requirements of subsection (a) of 
this section, no generator, transporter, owner or operator of a facility, 
or any other person may cause, suffer, allow, or permit its wastes to be 
stored, processed, or disposed of at an unauthorized facility or in viola-
tion of a permit. In the event this requirement is violated, the executive 
director will seek recourse against not only the person who stored, pro-
cessed, or disposed of the waste, but also against the generator, trans-
porter, owner or operator, or other person who caused, suffered, al-
lowed, or permitted its waste to be stored, processed, or disposed. 

(c) Any owner or operator of a solid waste management facil-
ity that is in existence on the effective date of a statutory or regulatory 
change that subjects the owner or operator to a requirement to obtain 
a hazardous waste permit who has filed a hazardous waste permit ap-
plication with the commission in accordance with the rules and regula-
tions of the commission, may continue the storage, processing, or dis-
posal of hazardous waste until such time as the commission approves 
or denies the application, or, if the owner or operator becomes subject 
to a requirement to obtain a hazardous waste permit after November 8, 
1984, except as provided by the United States Environmental Protec-
tion Agency (EPA) or commission rules relative to termination of in-
terim status. If a solid waste facility which has become a commercial 
hazardous waste management facility as a result of the federal toxic-
ity characteristic rule effective September 25, 1990, and is required to 
obtain a hazardous waste permit, such facility that qualifies for interim 
status is limited to those activities that qualify it for interim status until 
the facility obtains the hazardous waste permit. Owners or operators of 
municipal hazardous waste facilities that satisfied this requirement by 
filing an application on or before November 19, 1980, with the EPA are 
not required to submit a separate application with the DSHS. Applica-
tions filed under this section shall meet the requirements of §335.44 of 
this title (relating to Application for Existing On-Site Facilities). Own-
ers and operators of solid waste management facilities that are in exis-
tence on the effective date of statutory or regulatory amendments un-
der the Texas Solid Waste Disposal Act (Vernon's Supplement 1991), 
Texas Civil Statutes, Article 4477-7, or the Resource Conservation and 
Recovery Act (RCRA), 42 United States Code, §§6901 et seq., that ren-
der the facilities subject to the requirement to obtain a hazardous waste 
permit, may continue to operate if Part A of their permit application is 
submitted no later than six months after the date of publication of reg-
ulations by the EPA under RCRA, which first require them to comply 
with the standards in Subchapter E of this chapter (relating to Interim 
Standards for Owners and Operators of Hazardous Waste Treatment, 
Storage, or Disposal Facilities), or Subchapter H of this chapter (relat-
ing to Standards for the Management of Specific Wastes and Specific 
Types of Facilities); or 30 days after the date they first become subject 
to the standards in these subchapters, whichever first occur; or for gen-
erators who generate greater than 100 kilograms but less than 1,000 
kilograms of hazardous waste in a calendar month and who process, 
store, or dispose of these wastes on-site, a Part A permit application 
shall be submitted to the EPA by March 24, 1987, as required by 40 
Code of Federal Regulations (CFR) §270.10(e)(1)(iii). This subsec-
tion shall not apply to a facility if it has been previously denied a haz-
ardous waste permit or if authority to operate the facility has been pre-
viously terminated. Applications filed under this section shall meet the 
requirements of §335.44 of this title. For purposes of this subsection, 
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a solid waste management facility is in existence if the owner or oper-
ator has obtained all necessary federal, state, and local preconstruction 
approvals or permits, as required by applicable federal, state, and local 
hazardous waste control statutes, regulations, or ordinances; and either: 

(1) a continuous physical, on-site construction program has 
begun; or 

(2) the owner or operator has entered into contractual obli-
gations, which cannot be cancelled or modified without substantial loss, 
for construction of the facility to be completed within a reasonable time. 

(d) No permit shall be required for: 

(1) the processing or disposal of nonhazardous industrial 
solid waste, if the waste is processed or disposed on property owned 
or otherwise effectively controlled by the owner or operator of the in-
dustrial plant, manufacturing plant, mining operation, or agricultural 
operation from which the waste results or is produced; the property is 
within 50 miles of the plant or operation; and the waste is not com-
mingled with waste from any other source or sources (An industrial 
plant, manufacturing plant, mining operation, or agricultural operation 
owned by one person shall not be considered an "other source" with 
respect to other plants and operations owned by the same person.); 

(2) the storage of nonhazardous industrial solid waste, if 
the waste is stored on property owned or otherwise effectively con-
trolled by the owner or operator of the industrial plant, manufacturing 
plant, mining operation, or agricultural operation from which the waste 
results or is produced, and the waste is not commingled with waste from 
any other source or sources (An industrial plant, manufacturing plant, 
mining operation, or agricultural operation owned by one person shall 
not be considered an "other source" with respect to other plants and 
operations owned by the same person.); 

(3) the storage or processing of nonhazardous industrial 
solid waste, if the waste is processed in an elementary neutralization 
unit; 

(4) the collection, storage, or processing of nonhazardous 
industrial solid waste, if the waste is collected, stored, or processed as 
part of a treatability study; 

(5) the storage of nonhazardous industrial solid waste, if 
the waste is stored in a transfer facility in containers for a period of 
ten days or less, unless the executive director determines that a permit 
should be required in order to protect human health and the environ-
ment; 

(6) the storage or processing of nonhazardous industrial 
solid waste, if the waste is processed in a publicly owned treatment 
works with discharges subject to regulation under the federal Clean 
Waste Act, §402, as amended through October 4, 1996, if the owner or 
operator has a National Pollutant Discharge Elimination System permit 
and complies with the conditions of the permit; 

(7) the storage or processing of nonhazardous industrial 
solid waste, if the waste is stored or processed in a wastewater unit and 
is discharged in accordance with a Texas Pollutant Discharge Elimina-
tion System authorization issued under Texas Water Code, Chapter 26; 

(8) the storage or processing of nonhazardous industrial 
solid waste, if the waste is stored or processed in a wastewater treat-
ment unit that discharges to a publicly owned treatment works and the 
units are located at a noncommercial solid waste management facility; 
[or] 

(9) the storage or processing of nonhazardous industrial 
solid waste, if the waste is processed in a wastewater treatment unit 
that discharges to a publicly owned treatment works liquid wastes that 

are incidental to the handling, processing, storage, or disposal of solid 
wastes at municipal solid waste facilities or commercial industrial solid 
waste landfill facilities; or [.] 

(10) the land application, as defined in §321.405 of this ti-
tle (relating to Definitions), or the disposal of dairy waste, as defined 
in §321.48 of this title (relating to Land Application of Dairy Waste), 
under emergency conditions, as defined in §321.48 of this title, in com-
pliance with Chapter 321 of this title (relating to Control of Certain Ac-
tivities by Rule). 

(e) No permit shall be required for the on-site storage of haz-
ardous waste by a person who meets the conditions for exemption for 
a very small quantity generator in 40 CFR §262.14 as adopted under 
§335.53 of this title (relating to General Standards Applicable to Gen-
erators of Hazardous Waste). 

(f) No permit under this chapter shall be required for the stor-
age, processing, or disposal of hazardous waste by a person described 
in §335.41(b) - (d) of this title (relating to Purpose, Scope, and Appli-
cability) or for the storage of hazardous waste under the provisions of 
40 CFR §261.4(c) and (d) as adopted under §335.504 of this title (re-
lating to Hazardous Waste Determination). 

(g) No permit under this chapter shall be required for the stor-
age, processing, or disposal of hazardous industrial waste or municipal 
hazardous waste that is generated or collected for the purpose of con-
ducting treatability studies. Such samples are subject to the require-
ments in 40 CFR §261.4(e) and (f) as adopted under §335.504 of this 
title. 

(h) A person may obtain authorization from the executive di-
rector for the storage, processing, or disposal of nonhazardous indus-
trial solid waste in an interim status landfill that has qualified for interim 
status in accordance with 40 CFR Part 270, Subpart G, and that has 
complied with the standards in Subchapter E of this chapter, by com-
plying with the notification and information requirements in §335.6 of 
this title (relating to Notification Requirements). The executive direc-
tor may approve or deny the request for authorization or grant the re-
quest for authorization subject to conditions, which may include, with-
out limitation, public notice and technical requirements. A request for 
authorization for the disposal of nonhazardous industrial solid waste 
under this subsection shall not be approved unless the executive direc-
tor determines that the subject facility is suitable for disposal of such 
waste at the facility as requested. At a minimum, a determination of 
suitability by the executive director must include approval by the ex-
ecutive director of construction of a hazardous waste landfill meeting 
the design requirements of 40 CFR §265.301(a). In accordance with 
§335.6 of this title, such person shall not engage in the requested ac-
tivities if denied by the executive director or unless 90 days' notice has 
been provided and the executive director approves the request except 
where express executive director approval has been obtained prior to 
the expiration of the 90 days. Authorization may not be obtained under 
this subsection for: 

(1) nonhazardous industrial solid waste, the storage, pro-
cessing, or disposal of which is expressly prohibited under an existing 
permit or site development plan applicable to the facility or a portion 
of the facility; 

(2) polychlorinated biphenyl compounds wastes subject to 
regulation by 40 CFR Part 761; 

(3) explosives and shock-sensitive materials; 

(4) pyrophorics; 

(5) infectious materials; 

(6) liquid organic peroxides; 
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(7) radioactive or nuclear waste materials, receipt of which 
will require a license from the DSHS or the commission or any other 
successor agency; and 

(8) friable asbestos waste unless authorization is obtained 
in compliance with the procedures established under §330.171(c)(3)(B) 
- (E) of this title (relating to Disposal of Special Wastes). Authoriza-
tions obtained under this subsection shall be effective during the pen-
dency of the interim status and shall cease upon the termination of in-
terim status, final administrative disposition of the subject permit appli-
cation, failure of the facility to operate the facility in compliance with 
the standards set forth in Subchapter E of this chapter, or as otherwise 
provided by law. 

(i) Owners or operators of hazardous waste management units 
must have permits during the active life (including the closure period) 
of the unit. Owners or operators of surface impoundments, landfills, 
land treatment units, and waste pile units that received wastes after 
July 26, 1982, or that certified closure (according to 40 CFR §265.115) 
after January 26, 1983, must have post-closure permits, unless they 
demonstrate closure by removal or decontamination as provided under 
40 CFR §270.1(c)(5) and (6), or obtain an order in lieu of a post-closure 
permit, as provided in subsection (m) of this section. If a post-closure 
permit is required, the permit must address applicable provisions of 40 
CFR Part 264, and Subchapter F of this chapter (relating to Permit-
ting Standards for Owners and Operators of Hazardous Waste Treat-
ment, Storage, or Disposal Facilities) provisions concerning ground-
water monitoring, unsaturated zone monitoring, corrective action, and 
post-closure care requirements. The denial of a permit for the active 
life of a hazardous waste management facility or unit does not affect 
the requirement to obtain a post-closure permit under this section. 

(j) Upon receipt of the federal Hazardous and Solid Waste 
Act (HSWA) authorization for the commission's Hazardous Waste 
Program, the commission shall be authorized to enforce the provisions 
that the EPA imposed in hazardous waste permits that were issued 
before the HSWA authorization was granted. 

(k) Any person who intends to conduct an activity under sub-
section (d) of this section shall comply with the notification require-
ments of §335.6 of this title. 

(l) No permit shall be required for the management of univer-
sal wastes by universal waste handlers or universal waste transporters, 
in accordance with the definitions and requirements of Subchapter H, 
Division 5 of this chapter (relating to Universal Waste Rule). 

(m) At the discretion of the commission, an owner or oper-
ator may obtain a post-closure order in lieu of a post-closure permit 
for interim status units, a corrective action management unit unless au-
thorized by a permit, or alternative corrective action requirements for 
contamination commingled from RCRA and solid waste management 
units. The post-closure order must address the facility-wide correc-
tive action requirements of §335.167 of this title (relating to Corrective 
Action for Solid Waste Management Units) and groundwater monitor-
ing requirements of §335.156 of this title (relating to Applicability of 
Groundwater Monitoring and Response). 

(n) Except as provided in subsection (d)(9) of this section, 
owners or operators of commercial industrial solid waste facilities 
that receive industrial solid waste for discharge to a publicly owned 
treatment works are required to obtain a permit under this subchapter. 
By June 1, 2006, owners or operators of existing commercial industrial 
solid waste facilities that receive industrial solid waste for discharge 
to a publicly owned treatment works must have a permit issued under 
this subchapter or obtain a general permit issued under Chapter 205 
of this title (relating to General Permits for Waste Discharges) to 
continue operating. A general permit issued under Chapter 205 of 

this title will authorize operations until a final decision is made on 
the application for an individual permit or 15 months, whichever is 
earlier. The general permit shall authorize operations for a maximum 
period of 15 months except that authorization may be extended on 
an individual basis in one-year increments at the discretion of the 
executive director. Should an application for a general permit issued 
under Chapter 205 of this title be submitted, the applicant shall also 
submit to the commission, by June 1, 2006, the appropriate informa-
tion to demonstrate compliance with financial assurance requirements 
for closure of industrial solid waste facilities in accordance with 
Chapter 37, Subchapter P of this title (relating to Financial Assurance 
for Hazardous and Nonhazardous Industrial Solid Waste Facilities). 
Owners or operators of commercial industrial solid waste facilities 
that receive industrial solid waste for discharge to a publicly owned 
treatment works operating under a general permit issued under Chapter 
205 of this title shall submit an application for a permit issued under 
this subchapter prior to September 1, 2006. 

(o) Treatment, storage, and disposal facilities that are other-
wise subject to permitting under RCRA and that meet the criteria in 
paragraphs (1) or paragraph (2) of this subsection, may be eligible for 
a standard permit under Subchapter U of this chapter (relating to Stan-
dards for Owners and Operators of Hazardous Waste Facilities Oper-
ating Under a Standard Permit) if they satisfy one of the two following 
criteria: 

(1) facility generates hazardous waste and then non-ther-
mally treats and/or stores hazardous waste on-site; or 

(2) facility receives hazardous waste generated off-site by 
a generator under the same ownership as the receiving facility. 

(p) No permit under this chapter shall be required for a reverse 
distributor accumulating potentially creditable hazardous waste phar-
maceuticals and evaluated hazardous waste pharmaceuticals, as de-
fined in §335.751 of this title (relating to Definitions) in compliance 
with Subchapter W of this chapter (relating to Management Standards 
for Hazardous Waste Pharmaceuticals). Reverse distributors accumu-
lating potentially creditable hazardous waste pharmaceuticals and eval-
uated hazardous waste pharmaceuticals in compliance with Subchapter 
W of this chapter shall notify the executive director in accordance with 
§335.6 of this title. 

§335.6. Notification Requirements. 

(a) Notification of industrial solid waste and municipal haz-
ardous waste activities not authorized by a permit. Any person who 
intends to store, process, recycle, or dispose of industrial solid waste 
without a permit, as authorized by §335.2(d), (f), or (h) of this title (re-
lating to Permit Required) or §335.24 of this title (relating to Require-
ments for Recyclable Materials and Nonhazardous Recyclable Mate-
rials), shall notify the executive director using a method approved by 
the executive director, that storage, processing, recycling, or disposal 
activities are planned. 

(1) A person required to notify of activities under this sub-
section shall notify at least 90 days before conducting an activity under 
this subsection. 

(2) A person required to notify under this section shall sub-
mit additional information, upon request, to the executive director to 
demonstrate that storage, processing, recycling, or disposal is compli-
ant with the terms of this chapter, including but not limited to informa-
tion listed under subsection (b)(3) of this section. 

(b) Duty to notify of changed and new information. Any per-
son who stores, processes, or disposes of municipal hazardous waste or 
industrial solid waste shall promptly notify the executive director using 
a method approved by the executive director of: 
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(1) any new information concerning storage, processing, 
and disposal described in paragraph (3) of this subsection; and 

(2) any changes to information previously submitted or re-
ported under subsection (a) of this section: 

(A) authorized in any permit issued by the commission; 
or 

(B) submitted or reported to the commission in any ap-
plication filed with the commission. 

(3) Information concerning storage, processing, and dis-
posal required to be submitted under this subsection includes and is 
not limited to: 

(A) waste composition; 

(B) waste management methods; 

(C) facility engineering plans and specifications; and 

(D) the geology where the facility is located. 

(4) A person who notifies the executive director under this 
section shall immediately document and notify the executive director 
within 90 days of changes in information previously provided and ad-
ditional information that was not provided. 

(c) Generator registration. 

(1) Any person, by site, that generates in any calendar 
month more than 100 kilograms of non-acute hazardous waste, more 
than 1 kilogram of acute hazardous waste, or more than 100 kilograms 
of industrial Class 1 waste shall register in a method approved by the 
executive director. 

(2) Large quantity generators must meet the requirements 
of this subsection using the electronic interface provided by the exec-
utive director unless: 

(A) the executive director has granted a written request 
to use paper forms or an alternative notification method; or 

(B) the software does not have features capable of meet-
ing the requirements. 

(3) Notifications submitted pursuant to this section shall be 
in addition to information provided in any permit applications required 
by §335.2 of this title, or any reports required by §335.9 of this title (re-
lating to Recordkeeping and Annual Reporting Procedures Applicable 
to Generators), §335.10 of this title (relating to Shipping and Report-
ing Procedures Applicable to Generators of Hazardous Waste or Class 
1 Waste), and §335.13 of this title (relating to Recordkeeping and Re-
porting Procedures Applicable to Generators of Hazardous Waste or 
Class 1 Waste). 

(4) If waste is recycled on-site or managed pursuant to 
§335.2(d)(1) - (4) or (6) - (9) of this title, the generator must also 
comply with the notification requirements specified in subsection (h) 
of this section. 

(5) The information submitted pursuant to the notification 
requirements of this subchapter and to the additional requirements of 
§335.503 of this title (relating to Waste Classification and Waste Cod-
ing Required) shall include, but is not limited to: 

(A) a description of the waste including: 

(i) a description of the process generating the waste; 
and 

(ii) the composition of the waste; 

(B) a hazardous waste determination in accordance 
with §335.504 of this title (relating to Hazardous Waste Determina-
tion), which includes the appropriate United States Environmental 
Protection Agency (EPA) hazardous waste number(s) described in 40 
Code of Federal Regulations (CFR) Part 261; 

(C) the disposition of each solid waste generated, if sub-
ject to the notification requirement of this subsection, including: 

(i) whether the waste is managed on-site and/or off-
site; 

(ii) a description of the type and use of each on-site 
waste management facility unit; 

(iii) a listing of the wastes managed in each unit; and 

(iv) whether each unit is permitted, or qualifies for 
an exemption, under §335.2 of this title. 

(d) Transporter registration. Any person who transports haz-
ardous waste or industrial Class 1 waste shall notify the executive di-
rector of such activity by registering using a method approved by the 
executive director. A person, by site, that generates in any calendar 
month less than 100 kilograms of non-acute hazardous waste, less than 
1 kilogram of acute hazardous waste, and less than 100 kilograms of 
industrial Class 1 waste and only transports their own waste is not re-
quired to comply with this subsection. 

(e) Transfer facility registration. A person that intends to op-
erate a transfer facility in accordance with §335.94 of this title (relating 
to Transfer Facility Requirements) shall notify the executive director of 
such activity by registering using a method approved by the executive 
director. 

(f) Waste analysis. Any person who ships, stores, processes, 
or disposes of industrial solid waste or hazardous waste shall provide 
the chemical analysis of the solid waste performed in accordance with 
Subchapter R of this chapter (relating to Waste Classification) to the 
executive director upon written request. 

(g) Notification prior to facility expansion. Any person who 
stores, processes, or disposes of industrial solid waste or municipal 
hazardous waste shall notify the executive director in writing of any 
activity or facility expansion not authorized by permit, at least 90 days 
prior to conducting such activity. Such person shall submit to the ex-
ecutive director upon request such information as may reasonably be 
required to enable the executive director to determine whether such ac-
tivity is compliant with this chapter. 

(h) Notification of recycling activities. Any person who in-
tends to ship off-site or transfer to another person for recycling, or who 
conducts or intends to conduct the recycling of, industrial solid waste, 
municipal hazardous waste, recyclable materials, or nonhazardous re-
cyclable materials as defined in §335.24 of this title or Subchapter H 
of this chapter (relating to Standards for the Management of Specific 
Wastes and Specific Types of Facilities) and who is required to notify 
under §335.24 of this title or Subchapter H of this chapter shall notify 
the executive director using a method approved by the executive direc-
tor. 

(1) A person that is required to notify under this subsection 
shall include, at a minimum, the following information: 

(A) the type(s), classification(s), Texas waste code(s) 
and EPA hazardous waste number(s) described in 40 CFR Part 261, 
if any, of each industrial solid waste and municipal hazardous waste 
intended to be recycled; 

(B) the method of storage prior to recycling; and 
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(C) the nature of the recycling activity. 

(2) A person required to notify the executive director of the 
intent to recycle under this subsection may begin recycling activities 90 
days after submitting notification of intent to recycle under this subsec-
tion if the executive director has not requested additional information 
in response to the notification or upon receipt of an acknowledgment 
from the executive director. 

(i) Notification of operating under the small quantity burner 
exemption. The owner or operator of a facility qualifying for the small 
quantity burner exemption under 40 CFR §266.108 must provide a 
one-time signed, written notification to the EPA and to the executive 
director indicating the following: 

(1) the combustion unit is operating as a small quantity 
burner of hazardous waste; 

(2) the owner and operator are in compliance with the re-
quirements of 40 CFR §266.108, §335.221(a)(19) of this title (relating 
to Applicability and Standards) and this subsection; and 

(3) the maximum quantity of hazardous waste that the fa-
cility may burn as provided by 40 CFR §266.108(a)(1). 

(j) Notification of used oil activities. Notification and regula-
tion requirements on nonhazardous used oil, oil made characteristically 
hazardous by use (instead of mixing), used oil generated by a very small 
quantity generator, and household used oil after collection that will be 
recycled shall notify in accordance with Chapter 324 of this title (relat-
ing to Used Oil). 

(k) Notification exemption for the disposal of animal car-
casses. A landowner who disposes of domestic or exotic animal 
carcasses and who complies with a certified water quality manage-
ment plan developed for their site under Texas Agriculture Code, 
§201.026(f) as added by Acts 2001, 77th Legislature, Chapter 1189, §1 
(relating to Nonpoint Source Pollution) is exempt from the notification 
requirements of subsections (a) and (b) of this section. 

(l) Healthcare facilities notification. A person required to no-
tify the executive director under §335.755 of this title (relating to Stan-
dards for Healthcare Facilities Managing Non-Creditable Hazardous 
Waste Pharmaceuticals) shall notify using a method approved by the 
executive director. 

(m) Reverse distributor registration. A person required to no-
tify the executive director under §335.771 of this title (relating to Stan-
dards for the Management of Potentially Creditable Hazardous Waste 
Pharmaceuticals and Evaluated Hazardous Waste Pharmaceuticals by 
Reverse Distributors) shall register using a method approved by the ex-
ecutive director. 

(n) Notification exemption for land application or disposal of 
dairy waste under emergency conditions. A person land applying, as 
the term land application is defined in §321.405 of this title (relating to 
Definitions), or disposing of dairy waste, as defined in §321.48 of this 
title (relating to Land Application of Dairy Waste), under emergency 
conditions, as defined in §321.48 of this title, in compliance with Chap-
ter 321, of this title (relating to Control of Certain Activities by Rule) 
is exempt from the notification requirements of this section. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 14, 
2025. 
TRD-202500562 

Charmaine Backens 
Deputy Director, Environmental Law Division 
Texas Commission on Environmental Quality 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 239-2678 

♦ ♦ ♦ 
TITLE 34. PUBLIC FINANCE 

PART 11. TEXAS EMERGENCY 
SERVICES RETIREMENT SYSTEM 

CHAPTER 302. GENERAL PROVISIONS 
RELATING TO THE TEXAS EMERGENCY 
SERVICES RETIREMENT SYSTEM 
34 TAC §302.1 

The Board of Trustees (the "Board") of the Texas Emergency 
Services Retirement System (the "System") proposes an 
amendment to Chapter 302, General Provisions Relating to the 
Texas Emergency Services Retirement System, 34 Texas Ad-
ministrative Code (TAC) §302.1 to add a definition for the term 
"spouse" as used for purposes of the System, including eligibility 
for spousal death benefits, and to set forth the requirements 
for proving the existence of an informal marriage. The purpose 
of this amendment is to ensure the efficient administration of 
the System by establishing clear requirements for proving a 
legally recognized spousal relationship exists and eliminating 
any ambiguity or uncertainty for the member, beneficiary or the 
System. 
FISCAL NOTE ON STATE AND LOCAL GOVERNMENTS. Jes-
sica Almaguer, Executive Director of the Texas Emergency Ser-
vices Retirement System, has determined that for the first five-
year period the proposed amendments are in effect, there will be 
no fiscal impact to state or local governments as a result of en-
forcing or administering these amendments as proposed under 
Texas Government Code §2001.024(a)(4) because the amend-
ments do not impose a cost on state or local governments. 
LOCAL EMPLOYMENT IMPACT. Ms. Almaguer has deter-
mined that the proposed amendments would not impact a local 
economy. Therefore, a local employment impact statement is 
not required under Texas Government Code §2001.022 and 
§2001.024(a)(6). 
PUBLIC BENEFIT AND COST NOTE. Ms. Almaguer has de-
termined under Texas Government Code §2001.024(a)(5) that 
for each of the first five years the proposed amendments would 
be in effect, the public benefit will be the cleanup, clarification, 
and refinement of continuing education requirements and the 
enhanced alignment of continuing education activities with con-
tent that directly concerns occupational therapy and ensures the 
health, safety, and welfare of the public. There would not be an 
additional anticipated economic cost to persons required to com-
ply with the proposed amendments. 
ECONOMIC IMPACT ON SMALL BUSINESSES, MICRO-BUSI-
NESSES, AND RURAL COMMUNITIES. Ms. Almaguer has de-
termined there would be no costs or adverse economic effects 
on small businesses, micro-businesses, or rural communities. 
Therefore, no economic impact statement or regulatory flexibility 
analysis is required under Texas Government Code §2006.002. 
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TAKINGS IMPACT ASSESSMENT. Ms. Almaguer has deter-
mined that no private real property interests are affected by these 
proposed amendments and that these amendments do not re-
strict, limit, or impose a burden on an owner's rights to his or her 
private real property that would otherwise exist in the absence of 
government action. As a result, these amendments do not con-
stitute a taking under Texas Government Code §2007.043. 
GOVERNMENT GROWTH IMPACT STATEMENT. Ms. Al-
maguer has determined under Texas Government Code 
§2001.0221 that during the first five years the rules would be in 
effect: 
(1) the rule will not create or eliminate a government program; 
(2) the rule will not require the creation of new employee posi-
tions or the elimination of existing employee positions; 
(3) the rule will not require an increase or decrease in future 
legislative appropriations to the agency; 
(4) the rule will not require an increase or decrease in fees paid 
to the agency; 
(5) the rule will not create a new regulation or repeal a regulation; 
(6) the rule will expand certain existing regulations and limit cer-
tain existing regulations; 
(7) the rule will not increase or decrease the number of individ-
uals subject to the rule's applicability; and 

(8) the rule will neither positively nor adversely affect this state's 
economy. 
COSTS TO REGULATED PERSONS. Ms. Almaguer has deter-
mined that the rules are not subject to Texas Government Code 
§2001.0045 as the rules do not impose a cost on regulated per-
sons. In addition, the rules do not impose a cost on another state 
agency, a special district, or a local government. 
ENVIRONMENTAL IMPACT STATEMENT. Ms. Almaguer has 
determined that the proposed amendments do not require an 
environmental impact analysis because the amendments are 
not major environmental rules under Texas Government Code 
§2001.0225. 
PUBLIC COMMENT. Comments on the proposed amendments 
may be submitted in writing to Jessica Almaguer, Executive Di-
rector, 208 E. 10th Street, Suite 309, Austin, Texas 78701 or 
within 30 days following the publication of this notice in the Texas 
Register. It is requested when sending a comment that individ-
uals include the rule section to which the comment refers and 
that comments sent by email include "Public Comment" in the 
email's subject line. 
STATUTORY AUTHORITY. The amended rule is proposed pur-
suant to Texas Government Code §865.006(b), which authorizes 
the Board to adopt rules necessary for the administration of the 
System. 
CROSS REFERENCE TO STATUTE. No other statutes, articles, 
or codes are affected by these amendments. 
§302.1. Definitions. 

(a) Unless otherwise specifically provided in this part, the 
terms and phrases used in Chapters 302, 304, 306, 308 and 310 have 
the meanings assigned by Government Code, Chapters 861 - 865. 

(b) In Chapters 302, 304, 306, 308 and 310, "Texas Local Fire 
Fighters Retirement Act" means the Texas Local Fire Fighters Retire-
ment Act (Article 6243e, Vernon's Texas Civil Statutes). 

(c) For purposes of this part and Government Code, Chapters 
861-865, the term "spouse" means an individual to whom a member is 
legally married under Subtitle A, Title 1, Family Code or a comparable 
law of another jurisdiction (including a ceremonial marriage or an in-
formal marriage), provided that in the case of an informal marriage in 
this state, the marriage must be evidenced by a declaration of informal 
marriage recorded in accordance with Subchapter E, Chapter 2, Fam-
ily Code prior to the death of a member. With respect to an informal 
marriage established in this state, a spouse is considered married to a 
member as of the date a declaration of informal marriage was recorded 
in accordance with Subchapter E, Chapter 2, Family Code. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 12, 
2025. 
TRD-202500487 
Jessica Almaguer 
Executive Director 
Texas Emergency Services Retirement System 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 936-3422 

♦ ♦ ♦ 
34 TAC §302.7 

The Board of Trustees (the "Board") of the Texas Emergency 
Services Retirement System (the "System") proposes the re-
peal of 34 Texas Administrative Code (TAC) §302.7, Employees 
of Participating Departments. The purpose of the proposed re-
peal is to eliminate §302.7, which was an interim rule that has 
since been replaced by 34 TAC §304.4 Employees of Participat-
ing Departments. The proposed repeal will remove out of date 
language that is no longer necessary. 
FISCAL NOTE ON STATE AND LOCAL GOVERNMENTS. Jes-
sica Almaguer, Executive Director of the Texas Emergency Ser-
vices Retirement System, has determined that for the first five-
year period the proposed amendments are in effect, there will be 
no fiscal impact to state or local governments as a result of en-
forcing or administering these amendments as proposed under 
Texas Government Code §2001.024(a)(4) because the amend-
ments do not impose a cost on state or local governments. 
LOCAL EMPLOYMENT IMPACT. Ms. Almaguer has deter-
mined that the proposed amendments would not impact a local 
economy. Therefore, a local employment impact statement is 
not required under Texas Government Code §2001.022 and 
§2001.024(a)(6). 
PUBLIC BENEFIT AND COST NOTE. Ms. Almaguer has de-
termined under Texas Government Code §2001.024(a)(5) that 
for each of the first five years the proposed amendments would 
be in effect, the public benefit will be the cleanup, clarification, 
and refinement of continuing education requirements and the 
enhanced alignment of continuing education activities with con-
tent that directly concerns occupational therapy and ensures the 
health, safety, and welfare of the public. There would not be an 
additional anticipated economic cost to persons required to com-
ply with the proposed amendments. 
ECONOMIC IMPACT ON SMALL BUSINESSES, MICRO-BUSI-
NESSES, AND RURAL COMMUNITIES. Ms. Almaguer has de-
termined there would be no costs or adverse economic effects 
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on small businesses, micro-businesses, or rural communities. 
Therefore, no economic impact statement or regulatory flexibility 
analysis is required under Texas Government Code §2006.002. 
TAKINGS IMPACT ASSESSMENT. Ms. Almaguer has deter-
mined that no private real property interests are affected by these 
proposed amendments and that these amendments do not re-
strict, limit, or impose a burden on an owner's rights to his or her 
private real property that would otherwise exist in the absence of 
government action. As a result, these amendments do not con-
stitute a taking under Texas Government Code §2007.043. 
GOVERNMENT GROWTH IMPACT STATEMENT. Ms. Al-
maguer has determined under Texas Government Code 
§2001.0221 that during the first five years the rules would be in 
effect: 
(1) the rule will not create or eliminate a government program; 
(2) the rule will not require the creation of new employee posi-
tions or the elimination of existing employee positions; 
(3) the rule will not require an increase or decrease in future 
legislative appropriations to the agency; 
(4) the rule will not require an increase or decrease in fees paid 
to the agency; 
(5) the rule will not create a new regulation or repeal a regulation; 
(6) the rule will expand certain existing regulations and limit cer-
tain existing regulations; 
(7) the rule will not increase or decrease the number of individ-
uals subject to the rule's applicability; and 

(8) the rule will neither positively nor adversely affect this state's 
economy. 
COSTS TO REGULATED PERSONS. Ms. Almaguer has deter-
mined that the rules are not subject to Texas Government Code 
§2001.0045 as the rules do not impose a cost on regulated per-
sons. In addition, the rules do not impose a cost on another state 
agency, a special district, or a local government. 
ENVIRONMENTAL IMPACT STATEMENT. Ms. Almaguer has 
determined that the proposed amendments do not require an 
environmental impact analysis because the amendments are 
not major environmental rules under Texas Government Code 
§2001.0225. 
PUBLIC COMMENT. Comments on the proposed amendments 
may be submitted in writing to Jessica Almaguer, Executive Di-
rector, 208 E. 10th Street, Suite 309, Austin, Texas 78701 or 
within 30 days following the publication of this notice in the Texas 
Register. It is requested when sending a comment that individ-
uals include the rule section to which the comment refers and 
that comments sent by email include "Public Comment" in the 
email's subject line. 
STATUTORY AUTHORITY. The repeal is proposed pursuant 
to Texas Government Code §865.006(b), which authorizes the 
Board to adopt rules necessary for the administration of the 
System. 
CROSS REFERENCE TO STATUTE. No other statutes, articles, 
or codes are affected by these amendments. 
§302.7. Employees of Participating Departments. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 12, 
2025. 
TRD-202500486 
Jessica Almaguer 
Executive Director 
Texas Emergency Services Retirement System 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 936-3422 

♦ ♦ ♦ 
TITLE 37. PUBLIC SAFETY AND CORREC-
TIONS 

PART 15. TEXAS FORENSIC SCIENCE 
COMMISSION 

CHAPTER 651. DNA, CODIS, FORENSIC 
ANALYSIS, AND CRIME LABORATORIES 
SUBCHAPTER C. FORENSIC ANALYST 
LICENSING PROGRAM 
37 TAC §651.222 

The Texas Forensic Science Commission (Commission) pro-
poses amendments to 37 Texas Administrative Code Chapter 
§651.222, Voluntary Licensure Forensic Analyst and Technician 
Licensing Requirements to qualify all versions of the Texas 
Commission on Law Enforcement (TCOLE) Course Number 
2106 Intermediate Crime Scene revised or established prior to or 
after 2019, as long as the course is taught by a TCOLE-certified 
instructor or subject matter expert approved by the Commission. 
The rule changes also correct the title of the section to Voluntary 
Forensic Analyst and Technician Licensing Requirements. 
Background and Justification. The proposed amendments qual-
ify crime scene applicants who took the TCOLE 2106 course be-
fore 2019 for voluntary licensure by the Commission. Under the 
current rules, only the 2019 or later courses fulfill this require-
ment. 
Fiscal Impact on State and Local Government. Leigh M. Tomlin, 
Associate General Counsel of the Commission, has determined 
that for each year of the first five years the new rule is in effect, 
there will be no fiscal impact to state or local governments as 
a result of the enforcement or administration of the proposal. 
There is no estimated loss or increase in revenue to the state 
or to local governments as a result of enforcing or administering 
the proposed rule amendments. 
Local Employment Impact Statement. The proposal has no 
effect on local economy; therefore, no local employment im-
pact statement is required under Texas Government Code 
§2001.022. 
Probable Economic Costs to Persons Required to Comply with 
Proposal. The proposal does not impose a cost on regulated per-
sons, another state agency, a special district, or a local govern-
ment and, therefore, is not subject to Texas Government Code 
§2001.0045. 
Public Benefit. Ms. Tomlin has also determined that for each 
year of the first five years the new rule is in effect, the anticipated 
public benefit is expanded eligibility for voluntary forensic analyst 
and technician licenses in crime scene disciplines offered by the 
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Commission. Under the current rules, candidates are required 
to successfully complete a TCOLE Crime Scene Search course 
(version 2019 or later). However, the Commission has deter-
mined that many current practitioners who successfully com-
pleted earlier versions of the course should be eligible for the 
license, as long as the course was taught by a TCOLE-certified 
instructor or a qualified subject matter expert. The incorporated 
changes to the rules include any version of the course taught by a 
TCOLE-certified instructor or subject matter expert approved by 
the Commission, qualifying all candidates who successfully com-
pleted the course provided they satisfy the other components of 
licensure set forth in the Commission's administrative rules. 
Fiscal Impact on Small and Micro-businesses and Rural Com-
munities. There is no adverse economic effect anticipated for 
small businesses, micro-businesses, or rural communities as a 
result of implementing the proposed rule. Accordingly, no eco-
nomic impact statement or regulatory flexibility analysis is re-
quired under Texas Government Code §2006.002(c). 
Takings Impact Assessment. Ms. Tomlin has determined that 
no private real property interests are affected by this proposal 
and that this proposal does not restrict or limit an owner's right 
to property that would otherwise exist in the absence of govern-
ment action and, therefore, does not constitute a taking or re-
quire a takings impact assessment under the Government Code 
§2007.043. 
Government Growth Impact Statement. Ms. Tomlin has de-
termined that for the first five-year period, implementation of 
the proposed amendments will have no government growth 
impact. Pursuant to the analysis required by Government Code 
2001.221(b): (1) the proposed rule does not create or eliminate 
a government program; (2) implementation of the proposed rule 
does not require the creation of new employee positions or the 
elimination of existing employee positions; (3) implementation 
of the proposed rule does not increase or decrease future 
legislative appropriations to the agency; (4) the proposed rule 
changes do not require any fees; (5) the proposed rule does not 
create a new regulation; (6) the proposed rule does not expand, 
limit, or repeal an existing regulation; (7) the proposed rule does 
not increase or decrease the number of individuals subject to 
the rule's applicability; and (8) the proposed rule has no effect 
on the state's economy. 
Environmental Rule Analysis. The Commission has determined 
that the proposed rules are not brought with specific intent to 
protect the environment or reduce risks to human health from 
environmental exposure; thus, the Commission asserts that the 
proposed rules are not a "major environmental rule," as defined 
in Government Code §2001.0225. As a result, the Commission 
asserts the preparation of an environmental impact analysis, as 
provided by §2001.0225, is not required. 
Request for Public Comment. The Commission invites com-
ments on the proposal from any member of the public. Please 
submit comments to Leigh M. Tomlin, 1700 North Congress Av-
enue, Suite 445, Austin, Texas 78701 or leigh@fsc.texas.gov. 
Comments must be received by April 1, 2025, to be considered 
by the Commission. 
Statutory Authority. The rule amendments are proposed under 
the general rulemaking authority provided in Code of Criminal 
Procedure, Article 38.01 §3-a and its authority to license forensic 
analysts under §4-a(b). 
Cross reference to statute. The proposal affects Tex. Code 
Crim. Proc. art. 38.01. 

§651.222. Voluntary [Licensure] Forensic Analyst and Technician 
Licensing Requirements. 

(a) Issuance. The Commission may issue an individual's 
forensic analyst or technician license for forensic examinations or tests 
not subject to accreditation under this section. 

(b) Voluntary. Licensure under this section is voluntary and is 
not a prerequisite for practice in any of the forensic disciplines listed 
in this section. 

(c) The following forensic disciplines are eligible for a foren-
sic analyst or forensic technician license under this section: 

(1) forensic anthropology; 

(2) document examination, including document authenti-
cation, physical comparison, qualitative determination, and recovery; 

(3) latent print examination, including the forensic exami-
nation of friction ridge detail from the hands and feet; 

(4) latent print processing, including identifying and pre-
serving latent prints from items obtained at a crime scene, by utilizing 
appropriate visual, physical, and/or chemical techniques with sequen-
tial processing to develop latent, patent, and/or plastic prints from a 
substrate; 

(5) digital/multimedia evidence (limited to computer, mo-
bile, vehicle, call detail records (i.e., phone carrier record comparisons 
to mobile device), and location detail records); and 

(6) crime scene, with the following sub-disciplines: 

(A) crime scene processing technician, including crime 
scene documentation (scene notes, photography, sketching, laser scan-
ning), and evidence identification, collection, preservation, and sub-
mission; 

(B) crime scene investigation analyst, including crime 
scene processing activities as well as the application of analytical tech-
niques used for evidence triage, such as chemical and presumptive test-
ing. It may also include the issuance of a report on crime scene docu-
mentation and/or crime scene processing; 

(C) crime scene reconstruction analyst, including crime 
scene processing activities, crime scene investigation activities, and 
any forensic activities requiring the application of the scientific method 
to evaluate information regarding a crime scene from all reasonably 
available sources such as scene documentation, investigative reports, 
physical evidence, laboratory reports, autopsy documentation, pho-
tographs, video, and witness statements; 

(D) crime scene reconstruction analyst, with specific 
recognition in bloodstain pattern analysis, including all crime scene 
reconstruction activities described in subparagraph (C) of this para-
graph; and 

(E) crime scene reconstruction analyst, with specific 
recognition in shooting incident reconstruction, including crime 
scene reconstruction activities described in subparagraph (C) of this 
paragraph. 

(d) Application. Before being issued a forensic analyst 
license, an applicant shall complete and submit to the Commission a 
current forensic analyst license application and provide documentation 
that he or she has satisfied all applicable requirements set forth under 
this section. 

(e) Minimum Education Requirements. 
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(1) Document Examination Analyst. An applicant for a 
forensic analyst license in document examination must have a bac-
calaureate or advanced degree from an accredited university. 

(2) Forensic Anthropologist. An applicant for a forensic 
analyst license in forensic anthropology must be certified by the Amer-
ican Board of Forensic Anthropology (ABFA), including fulfillment 
of any minimum education requirements required to comply with and 
maintain ABFA certification at the time of the candidate's application 
for a license. 

(3) Latent Print Analyst. An applicant for a forensic ana-
lyst license in latent print examination must have: 

(A) A baccalaureate or advanced degree from an ac-
credited university; 

(B) 3 years of experience in latent print examination 
with an Associates of Arts or Associates of Science; or 

(C) 4 years of experience in latent print examination 
and 176 hours of training that includes 16 hours of testimonial train-
ing (with only a maximum of 80 conference hours accepted as training 
hours). 

(4) Latent Print Processing Technician. An applicant for a 
forensic technician license in latent print processing must have a min-
imum of a high school diploma or equivalent degree. 

(5) Digital/Multimedia Evidence Analyst. An applicant for 
a forensic analyst license in digital/multimedia evidence must have: 

(A) a baccalaureate or advanced degree from an accred-
ited university; 

(B) a non-law enforcement or non-military background 
without a baccalaureate degree, demonstrating equivalent digital skill 
set through Certified Forensic Computer Examiner (CFCE), Global 
Information Assurance Certification Certified Forensic Examination 
(GCFE), or Global Information Assurance Certification Certified 
Forensic Analyst (GCFA), or equivalent non-vendor certification 
examination(s) with competency test(s); or 

(C) law enforcement or military experience equivalent 
demonstrated through forensic training through one of the following or-
ganizations: SysAdmin, Audit, Network, and Security (SANS), Inter-
national Association for Computer Investigative Specialists (IACIS), 
National White Collar Crime Center (NW3C), Law Enforcement & 
Emergency Services Video Association International, Inc. (LEVA), 
U.S. Military, Computer Analysis Response Team (CART) (FBI Train-
ing), Seized Computer Evidence Recovery Specialist (SCERS), or U.S. 
Secret Service. 

(6) Crime Scene Reconstruction Analyst. An applicant for 
a forensic analyst license in crime scene reconstruction, crime scene 
reconstruction with specific recognition in bloodstain pattern analysis, 
or crime scene reconstruction with specific recognition in shooting in-
cident reconstruction must have a minimum of an associate's degree or 
equivalent degree. 

(7) Crime Scene Investigation Analyst. An applicant for a 
forensic analyst license limited to the crime scene investigation cate-
gory of licensure must have a minimum of a high school diploma or 
equivalent degree. 

(8) Crime Scene Processing Technician. An applicant for a 
forensic technician license limited to the crime scene processing tech-
nician category of licensure must have a minimum of a high school 
diploma or equivalent degree. 

(9) Foreign/Non-U.S. degrees. The Commission shall 
recognize equivalent foreign, non-U.S. baccalaureate or advanced 
degrees. The Commission reserves the right to charge licensees a 
reasonable fee for credential evaluation services to assess how a 
particular foreign degree compares to a similar degree in the United 
States. The Commission may accept a previously obtained credential 
evaluation report from an applicant or licensee in fulfillment of the 
degree comparison assessment. 

(f) Specific Coursework Requirements and Certification Re-
quirements. 

(1) General Requirement for Statistics. With the exception 
of the categories of licensure specifically exempt in this subsection, 
an applicant for any forensic analyst license under this section must 
have a three-semester credit hour (or equivalent) college-level statistics 
course from an accredited university or a program approved by the 
Commission. 

(2) Forensic Discipline-Specific Coursework Require-
ments. 

(A) Document Examination Analyst. An applicant for 
a forensic analyst license in document examination must have a three-
semester credit hour (or equivalent) college-level statistics course from 
an accredited university or a program approved by the Commission. No 
other specific college-level coursework is required. 

(B) Forensic Anthropologist. An applicant for a foren-
sic analyst license in forensic anthropology must be certified by the 
American Board of Forensic Anthropology (ABFA), including fulfill-
ment of any specific coursework requirements necessary to comply 
with and maintain ABFA certification at the time of the candidate's ap-
plication for a license. 

(C) Latent Print Analyst. 

(i) An applicant for a forensic analyst license in la-
tent print examination who qualifies for a latent print analyst license 
based on the minimum education requirements set forth in subsection 
(d)(3)(A) or (B) of this section must have a minimum of 24 semester-
credit hours or equivalent in science, technology, engineering, or math-
ematics (STEM) related coursework. 

(ii) All applicants for a forensic analyst license in la-
tent print examination must have a three-semester credit hour (or equiv-
alent) college-level statistics course from an accredited university or a 
program approved by the Commission. 

(iii) IAI Certification Requirement for Unaccredited 
Laboratory. All licensed latent print examination analysts and appli-
cants who are not employed by a laboratory accredited by the Com-
mission are required to be certified by the International Association 
for Identification (IAI) under the IAI's Latent Print Certification pro-
gram and are required to provide proof of certification upon request. 
Licensees are required to notify the Commission of any change in the 
status of their IAI certification within ten (10) business days of any 
changes. 

(D) Digital/Multimedia Evidence Analyst. An appli-
cant for a forensic analyst license in digital/multimedia evidence must 
have a three-semester credit hour (or equivalent) college-level statis-
tics course from an accredited university or a program approved by the 
Commission. No other specific college-level coursework is required. 

(E) Crime Scene Processing Technician. An applicant 
for a forensic technician license in crime scene processing must suc-
cessfully complete a [the] Texas Commission on Law Enforcement 
Course Number 2106 titled Intermediate Crime Scene Search taught 
by a Texas Commission on Law Enforcement-certified instructor or 
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subject matter expert approved by the Commission [(Revised 2019 or 
later)]. 

(F) Crime Scene Investigation Analyst. An applicant 
for a forensic analyst license in crime scene investigation must success-
fully complete a [the] Texas Commission on Law Enforcement Course 
Number 2106 titled Intermediate Crime Scene Search taught by a Texas 
Commission on Law Enforcement-certified instructor or subject matter 
expert approved by the Commission [(Revised 2019 or later)] and must 
complete a minimum of 240 hours of forensic-related training courses 
which may include in-house mentorship training. 

(G) Crime Scene Reconstruction Analyst. An applicant 
for a forensic analyst license in crime scene reconstruction must have 
twelve-semester credit hours of college-level courses or equivalent 
coursework approved by the Commission that includes fluid dynamics, 
math, and physics; a 40 [forty]-hour crime scene reconstruction course 
approved by the Commission; 440 additional hours of forensic-related 
courses approved by the Commission which may include documented 
in-house mentorship programs; and have successfully completed a 
[the] Texas Commission on Law Enforcement Course Number 2106 
titled Intermediate Crime Scene Search taught by a Texas Commission 
on Law Enforcement-certified instructor or subject matter expert 
approved by the Commission [(Revised 2019 or later)]. 

(H) Crime Scene Reconstruction Analyst, with specific 
recognition in bloodstain pattern analysis. An applicant for a forensic 
analyst license in crime scene reconstruction, with specific recognition 
in bloodstain pattern analysis, must have a 40 [forty]-hour crime scene 
reconstruction course approved by the commission, two 40 [forty]-
hour advanced courses taught by two different instructors in blood pat-
tern analysis with syllabi accepted by the International Association of 
Bloodstain Pattern Analysts (IABPA) or the International Association 
for Identification (IAI) for certification, a 40 [forty]-hour fluid dynam-
ics course approved by the Commission, a 40 [forty]-hour math and 
physics course approved by the Commission, twenty-four hours of in-
struction involving presentation and preparation of demonstrative evi-
dence such as 3D modeling, courtroom demonstratives, 440 additional 
hours of forensic-related courses approved by the Commission which 
may include documented in-house mentorship programs, and have suc-
cessfully completed a [the] Texas Commission on Law Enforcement 
Course Number 2106 titled Intermediate Crime Scene Search taught 
by a Texas Commission on Law Enforcement-certified instructor or 
subject matter expert approved by the Commission [(Revised 2019 or 
later)]. 

(I) Crime Scene Reconstruction Analyst, with specific 
recognition in shooting incident reconstruction and crime scene recon-
struction. An application for a forensic analyst license in crime scene 
reconstruction, with specific recognition in shooting incident recon-
struction must have a 40 [forty]-hour crime scene reconstruction course 
approved by the commission, two 40 [forty]-hour shooting incident re-
construction courses taught by two different instructors in shooting in-
cident reconstruction with syllabi accepted by the International Asso-
ciation for Identification (IAI), the Association of Firearm and Tool-
mark Examiners (AFTE), or the Association for Crime Scene Recon-
struction (ACSR) for certification and approved by the Commission, 
twenty-four hours of instruction involving presentation and preparation 
of demonstrative evidence such as 3D modeling and courtroom demon-
stratives, 440 additional hours of forensic-related courses approved by 
the Commission which may include documented in-house mentorship 
programs, and have successfully completed a [the] Texas Commission 
on Law Enforcement Course Number 2106 titled Intermediate Crime 
Scene Search taught by a Texas Commission on Law Enforcement-cer-
tified instructor or subject matter expert approved by the Commission 
[(Revised 2019 or later)]. 

(3) Exemptions from Specific Coursework Requirements. 

(A) Previously Licensed Document Examination Ana-
lyst Exemption. An applicant for a voluntary forensic analyst license 
previously licensed by the Commission when licensure was mandatory 
for the discipline is exempt from any specific coursework requirements 
in this subsection. 

(B) An applicant for the technician license category of 
any forensic discipline set forth in this subchapter is not required to 
fulfill any specific college-level coursework requirements, including 
the three-semester credit hour (or equivalent) college-level statistics 
course component for licensure. 

(C) An applicant for a forensic analyst license limited 
to the crime scene investigation analyst category of licensure is not 
required to fulfill the three-semester credit hour (or equivalent) college-
level statistics course component for licensure. 

(g) Work Experience. 

(1) Crime Scene Reconstruction Analyst. An applicant for 
any forensic analyst license in crime scene reconstruction must have a 
minimum of five years' experience working in crime scene settings. 

(2) Crime Scene Investigation Analyst. An applicant for a 
forensic analyst license in crime scene investigation must have a min-
imum of one year of experience working in crime scene settings. 

(h) General Forensic Analyst Licensing Exam Requirement. 

(1) Exam Requirement. An applicant for a forensic analyst 
license under this section must pass the General Forensic Analyst Li-
censing Exam administered by the Commission. 

(A) An applicant is required to take and pass the Gen-
eral Forensic Analyst Licensing Exam one time. 

(B) An applicant may take the General Forensic Ana-
lyst Licensing Exam no more than three times. If an applicant fails 
the General Forensic Analyst Licensing Exam three times, the appli-
cant has thirty (30) days from the date the applicant receives notice 
of the failure to request special dispensation from the Commission as 
described in subparagraph (C) of this paragraph. Where special dis-
pensation is granted, the applicant has 90 days from the date he or she 
receives notice the request for exam is granted to successfully complete 
the exam requirement. However, for good cause shown, the Commis-
sion or its Designee at its discretion may waive this limitation. 

(C) Requests for Exam. If an applicant fails the Gen-
eral Forensic Analyst Licensing Exam three times, the applicant must 
request in writing special dispensation from the Commission to take 
the exam more than three times. Applicants may submit a letter of sup-
port from their employing agency's director or licensing representative 
and any other supporting documentation supplemental to the written 
request. 

(D) If an applicant sits for the General Forensic Analyst 
Licensing Exam more than three times, the applicant must pay a $50 
exam fee each additional time the applicant sits for the exam beyond 
the three initial attempts. 

(E) Modified General Forensic Analyst Licensing 
Exam. Forensic Technicians in any disciplines set forth in this sub-
chapter, including latent print processing technicians, crime scene 
processing technicians and crime scene investigation analysts, may 
fulfill the General Forensic Analyst Licensing Exam requirement by 
taking a modified exam administered by the Commission. 

(2) Credit for Pilot Exam. If an individual passes a Pilot 
General Forensic Analyst Licensing Exam, regardless of his or her el-

50 TexReg 1654 February 28, 2025 Texas Register 



igibility status for a voluntary or mandatory Forensic Analyst License 
at the time the exam is taken, the candidate has fulfilled the General 
Forensic Analyst Licensing Exam Requirement of this subsection. 

(i) Continuing Education Requirements. All continuing edu-
cation requirements outlined in §651.208 (g)-(i) of this subchapter (re-
lating to Forensic Analyst and Forensic Technician License Renewal) 
apply to this section. 

(j) Proficiency Monitoring Requirement. 

(1) Requirement for Applicants Employed by an Accred-
ited Laboratory. An applicant who is employed by an accredited lab-
oratory must demonstrate the applicant participates in the laboratory's 
process for intra-agency [intraagency] comparison, interagency com-
parison, proficiency testing, or observation-based performance moni-
toring requirements in compliance with and on the timeline set forth 
by the laboratory's accrediting body's proficiency monitoring require-
ments as applicable to the Forensic Analyst's or Forensic Technician's 
specific forensic discipline and job duties. 

(2) Requirement for Applicants Not Employed at an Ac-
credited Laboratory or at an Accredited Laboratory in an Unaccredited 
Forensic Discipline. An applicant who is employed by an entity other 
than an accredited laboratory or performs a forensic examination or 
test at an accredited laboratory in a forensic discipline not covered by 
the scope of the laboratory's accreditation must demonstrate the ap-
plicant participates in the laboratory or employing entity's process for 
intra-agency [intraagency] comparison, interagency comparison, profi-
ciency testing, or observation-based performance monitoring require-
ments in compliance with and on the timeline set forth by the labo-
ratory or employing entity's Commission-approved process for profi-
ciency monitoring as applicable to the Forensic Analyst's or Forensic 
Technician's specific forensic discipline and job duties. 

(3) A signed certification by the laboratory or entity's 
authorized representative that the applicant has satisfied the applicable 
proficiency monitoring requirements, including any intra-agency 
[intraagency] comparison, inter-laboratory comparisons, proficiency 
testing, or observation-based performance monitoring requirements 
in paragraph (1) or (2) of this subsection as of the date of the an-
alyst's application must be provided on the Proficiency Monitoring 
Certification form provided by the Commission. The licensee's autho-
rized representative must designate the specific forensic discipline in 
which the Forensic Analyst or Forensic Technician actively performs 
forensic casework or is currently authorized to perform supervised or 
independent casework. 

(4) Applicants employed by an entity other than an accred-
ited laboratory or performing forensic examinations or tests at an ac-
credited laboratory in a discipline not covered by the scope of the lab-
oratory or employing entity's accreditation must include written proof 
of the Forensic Science Commission's approval described in (5) of this 
subsection with the Proficiency Monitoring Certification form required 
in (3) of this subsection. The applicant must include written documen-
tation of performance in conformance with expected consensus results 
for the laboratory or employing entity's Commission-approved activi-
ties or exercise(s) as applicable to the applicant's specific forensic dis-
cipline and job duties in compliance with and on the timeline set forth 
by the laboratory or employing entity's Commission-approved process 
for proficiency monitoring. 

(5) Applicants employed by an entity other than an accred-
ited laboratory or performing forensic examinations or tests at an ac-
credited laboratory in a discipline not covered by the scope of the lab-
oratory or employing entity's accreditation seeking approval of profi-
ciency monitoring activities or exercise(s) must seek prior approval of 
the activities or exercise(s) from the Commission. 

(6) Special Proficiency Testing Requirements for Latent 
Print Analysts and Latent Print Processing Technicians. 

(A) Where available and appropriate for the job func-
tion(s) being tested, proficiency tests shall be obtained from an external 
source through participation in a proficiency testing program offered by 
a provider accredited to the ISO/IEC 17043 international standard. 

(B) Where not available or not appropriate for the job 
function(s) being tested, proficiency tests may be obtained from an ex-
ternal source through participation in an interagency comparison or de-
veloped internally by the employing laboratory or entity through par-
ticipation in an interagency comparison or intra-agency [intraagency] 
comparison. 

(C) All latent print examiner and latent print processing 
technician proficiency tests selected shall be developed and validated 
in accordance with the requirements set forth in Sections 4.2 and 4.3 
of the Organization of Scientific Area Committees for Forensic Sci-
ence (OSAC) 2022-S-0012 Friction Ridge Subcommittee's Standard 
for Proficiency Testing in Friction Ridge Examination. 

(7) Special Proficiency Testing Requirements for Crime 
Scene Processing Technicians, Crime Scene Investigation Analysts, 
and Crime Scene Reconstruction Analysts. 

(A) Where available and appropriate for the job func-
tion(s) being tested, proficiency tests shall be obtained from an external 
source through participation in a proficiency testing program offered by 
a provider accredited to the ISO/IEC 17043 international standard. 

(B) Where not available or not appropriate for the job 
function(s) being tested, proficiency tests may be obtained from an ex-
ternal source through participation in an interagency comparison or de-
veloped internally by the employing laboratory or entity through par-
ticipation in an interagency comparison or intra-agency comparison. 

(k) Employing Laboratory or Agency Quality Requirement for 
Forensic Analysts. Applicants for a forensic analyst license under this 
section must be employed by a laboratory or agency that can demon-
strate, regardless of Commission accreditation status, compliance with 
specific standards as applicable to the applicant's forensic discipline as 
published on the Commission's website and updated January 15 of each 
calendar year. 

(l) License Term and Fee. 

(1) A Forensic Analyst license issued under this section 
shall expire two years from the date the applicant is granted a license. 

(2) Application Fee. A Forensic Analyst or Forensic Tech-
nician license applicant or current licensee under this section shall pay 
the following fee(s) as applicable: 

(A) Initial Application fee of $220 for Analysts and 
$150 for Technicians; 

(B) Biennial renewal fee of $200 for Analysts and $130 
for Technicians; 

(C) License Reinstatement fee of $220; or 

(D) Special Exam Fee of $50 for General Forensic An-
alyst Licensing Exam, required only if testing beyond the three initial 
attempts. 

(m) Forensic Analyst License Renewal. Applicants for re-
newal of a Forensic Analyst License must comply with §651.208 of 
this subchapter (Forensic Analyst and Forensic Technician License Re-
newal). 
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(n) Forensic Analyst License Expiration and Reinstatement. 
A Forensic Analyst must comply with §651.209 of this subchapter 
(Forensic Analyst and Forensic Technician License Expiration and Re-
instatement) of this subchapter. 

(o) Procedure for Denial of Initial Application or Renewal Ap-
plication and Reconsideration. 

(1) Application Review. The Commission Director or De-
signee must review each initial application or renewal application and 
determine whether the applicant meets the qualifications and require-
ments set forth in this subchapter. If a person who has applied for a 
forensic analyst license under this section does not meet the qualifica-
tions or requirements set forth in this subchapter and has submitted a 
complete application, the Director or Designee must consult with mem-
bers of the Licensing Advisory Committee before denying the applica-
tion. 

(2) Denial of Application. The Commission, through its 
Director or Designee, may deny an initial or renewal application if the 
applicant fails to meet any of the qualifications or requirements set forth 
in this subchapter. 

(3) Notice of Denial. The Commission, through its Direc-
tor or Designee, shall provide the applicant a written statement of the 
reason(s) for denial of the initial or renewal application. 

(4) Request for Reconsideration. Within twenty (20) days 
of the date of the notice that the Commission has denied the application, 
the applicant may request that the Commission reconsider the denial. 
The request must be in writing, identify each point or matter about 
which reconsideration is requested, and set forth the grounds for the 
request for reconsideration. 

(5) Reconsideration Procedure. The Commission must 
consider a request for reconsideration at its next meeting where the 
applicant may appear and present testimony. 

(6) Commission Action on Request. After reconsidering 
its decision, the Commission may either affirm or reverse its original 
decision. 

(7) Final Decision. The Commission, through its Director 
or Designee, must notify the applicant in writing of its decision on re-
consideration within fifteen (15) business days of the date of its meeting 
where the final decision was rendered. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 13, 
2025. 
TRD-202500502 
Leigh Tomlin 
Associate General Counsel 
Texas Forensic Science Commission 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 936-0661 

♦ ♦ ♦ 
TITLE 43. TRANSPORTATION 

PART 10. TEXAS DEPARTMENT OF 
MOTOR VEHICLES 

CHAPTER 215. MOTOR VEHICLE 
DISTRIBUTION 
SUBCHAPTER D. GENERAL DISTINGUISH-
ING NUMBERS AND IN-TRANSIT LICENSES 
43 TAC §215.163 

INTRODUCTION. The Texas Department of Motor Vehicles (de-
partment) proposes a new section to 43 Texas Administrative 
Code (TAC) Subchapter D, General Distinguishing Numbers and 
In-Transit Licenses, §215.163, concerning the disposition of li-
cense plates for motor vehicles sold at auction or on consign-
ment. This proposed new section is necessary to implement 
the requirements of House Bill (HB) 718, enacted during the 
88th Legislature, Regular Session (2023). HB 718 amended 
Transportation Code, Chapter 503 to eliminate the use of pa-
per temporary tags when purchasing a motor vehicle and re-
placed these tags with categories of metal license plates, effec-
tive July 1, 2025. HB 718 requires the department to determine 
proposed new distribution methods, systems, and procedures, 
and safeguards to protect Texas citizens from license plate fraud. 
Section 34 of HB 718 grants the department authority to adopt 
rules necessary to implement or administer these changes in 
law, and the department published proposed rules in the July 
12, 2024, issue of the Texas Register, and published adopted 
rules in the November 8, 2024, issue of the Texas Register (49 
TexReg 8953). During the rulemaking process, license holders 
raised questions about disposition of license plates when motor 
vehicles are sold at auctions or on consignment based on con-
cerns that the department may require operational changes that 
would increase business costs. In November 2024, the depart-
ment provided an early draft of this proposed new rule to the Mo-
tor Vehicle Industry Regulation Advisory Committee (MVIRAC). 
Committee members voted on formal motions and provided in-
formal comments. The department incorporated input from this 
committee into this rule proposal, as well as comments from li-
cense holders that regularly hold or participate in motor vehicle 
auctions. In proposing this rule, the department seeks to mini-
mize opportunities for license plate fraud related to auction and 
other consignment sales and to eliminate any unnecessary op-
erational or cost impacts to license holders. The effective date 
for this proposed rule would be July 1, 2025. 
EXPLANATION. 
Proposed new §215.163 would address how a license holder 
must handle a license plate or set of license plates for motor vehi-
cles sold at auction or on consignment. Proposed new §215.163 
is necessary to clarify license plate disposition and the reporting 
responsibilities of a dealer and a wholesale motor vehicle auction 
general distinguishing number (GDN) holder when offering a mo-
tor vehicle for sale at a wholesale auction, and to clarify a dealer's 
responsibilities when offering a motor vehicle with an assigned 
license plate or set of license plates for sale at auction or on 
consignment at the dealer's licensed location consistent with the 
requirements of Transportation Code, §503.063 and §504.901 
effective July 1, 2025. This proposed rule will also align license 
plate transfer requirements in the auction and consignment con-
texts with the amended rules regarding license plate transfers 
that the department adopted in October 2024 to implement HB 
718; those amended rules will become effective July 1, 2025. 
Proposed new §215.163(a) would address license plate dis-
position requirements for motor vehicles offered for sale at 
a wholesale motor vehicle auction, in which only dealers are 
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allowed to purchase a motor vehicle under Transportation Code, 
§503.037. The only exception allowed under Transportation 
Code, §503.037(d) is for the sale of a vehicle owned by a state 
or federal government entity, and such a motor vehicle typically 
has an exempt license plate which does not transfer with the 
motor vehicle. Proposed new §215.163(a)(1) would require a 
wholesale motor vehicle auction GDN holder that receives a 
motor vehicle on consignment from a person who is not a GDN 
holder to remove and mark any license plate with the vehicle as 
void; destroy, recycle, or return any license plate as required 
under adopted amended 43 TAC §215.158 (relating to General 
Requirements for Buyer's License Plates); and update the 
license plate database to notify the department of the auction 
sale. Proposed new §215.163(a)(2) would require a GDN 
dealer that consigns or delivers a motor vehicle from the GDN 
dealer's inventory for sale at a wholesale auction to remove and 
mark the vehicle's license plate or set of license plates as void; 
destroy, recycle, or return any license plate as required under 
adopted amended 43 TAC §215.158 (relating to General Re-
quirements for Buyer's License Plates); and update the license 
plate database. Proposed new §215.163(a) is necessary to 
prevent Texas license plates from being distributed out-of-state 
or exported and used fraudulently. These proposed provisions 
are also consistent with Transportation Code, §503.063 and 
§504.901 as amended by HB 718, because a retail buyer may 
not purchase a motor vehicle at a wholesale motor vehicle 
auction with an assigned general issue license plate, so the cost 
and delay associated with securely maintaining and transferring 
an assigned license plate with the vehicle are unnecessary. 
Proposed new §215.163(b) would define a dealer's license plate 
disposition responsibilities if a motor vehicle is sold at a pub-
lic auction, at which members of the public can bid on and pur-
chase a motor vehicle. Proposed new §215.163(b) closely aligns 
with the more general rules the department has already adopted 
for license plate disposition in sales by a dealer to a member of 
the public, requiring general issue license plates to be removed, 
securely stored, and reassigned to the buyer except in certain 
circumstances where destruction of the plates is necessary to 
reduce the opportunity for fraud. If a dealer offers a motor ve-
hicle from the dealer's inventory or a vehicle consigned to the 
dealer for sale at a public auction, the dealer is required to main-
tain any license plate assigned to the vehicle in a secure storage 
area as required in adopted amended 43 TAC §215.150(f) (re-
lating to Dealer Authorization to Issue License Plates) until the 
motor vehicle is sold. If the purchaser is a Texas retail buyer, the 
dealer must securely transfer the license plates to the purchaser 
and update the license plate database unless the buyer has a 
specialty personalized or other qualifying license plate to trans-
fer, consistent with adopted amended 43 TAC §215.151 (relating 
to License Plate General Use Requirements). If the purchaser 
at the public auction is a dealer, export buyer, or out-of-state 
buyer, the selling dealer must mark any license plate previously 
assigned to the vehicle as void; destroy, recycle, or return the 
license plate as required in adopted amended 43 TAC §215.158 
(relating to General Requirements for Buyer's License Plates); 
and update the license plate database. Additionally, if the pur-
chaser at an auction is an out-of-state buyer, the dealer may only 
issue a buyer's temporary license plate if the buyer requires this 
license plate to transport the vehicle to another state in accor-
dance with Transportation Code, §503.063, as amended by HB 
718, and with adopted amended 43 TAC §215.150(c) (relating 
to Dealer Authorization to Issue License Plates). Proposed new 
§215.163(b) is necessary to clarify license plate disposition for 
different types of sales that can occur at a public auction and 

to minimize potential fraud or misuse of license plates that may 
occur, consistent with the requirements of Transportation Code, 
§503.063 and §504.901, as amended by HB 718, and of adopted 
amended 43 TAC §§215.150, 215.151, and 215.158. 
Proposed new §215.163(c) would implement dealer require-
ments for other types of consignment sales which occur at a 
dealer's licensed location and not at auction. Proposed new 
§215.163(c) is necessary to address license plate disposition 
for other types of consignment sales and to minimize potential 
fraud or misuse of license plates, consistent with the require-
ments of Transportation Code, §503.063 and §504.901, as 
amended by HB 718, and the requirements of the department's 
adopted amended rules implementing HB 718. Proposed new 
§215.163(c)(1) would require a dealer to remove and securely 
store any license plate during the period of consignment at 
the licensed location, to align with adopted amended 43 TAC 
§215.150(f) (relating to Dealer Authorization to Issue License 
Plates). Proposed new §215.163(c)(1) would further clarify 
that a dealer may use its dealer's temporary license plate to 
demonstrate the consigned vehicle to a potential purchaser, in 
accordance with adopted amended 43 TAC §215.138 (relating to 
Use of Dealer's License Plates). Proposed new §215.163(c)(2) 
would align the requirements for dealer consignment sales with 
the general license plate disposition requirements in the depart-
ment's adopted amended rules implementing HB 718. Proposed 
new §215.163(c)(2) would require a dealer, upon the sale of a 
consigned motor vehicle, to provide any assigned license plate 
to a Texas retail buyer that purchases the vehicle unless the 
buyer has a specialty personalized or other qualifying license 
plate to transfer and to update the license plate database, 
consistent with adopted amended 43 TAC §215.151 (relating to 
License Plate General Use Requirements). If the vehicle is sold 
to an out-of-state buyer, for export, or to a Texas dealer, a dealer 
must mark any license plate as void; destroy, recycle, or return 
the license plate, as required in adopted amended 43 TAC 
§215.158 (relating to General Requirements for Buyer's License 
Plates); and update the license plate database, as required by 
adopted amended 43 TAC §215.151 (relating to License Plate 
General Use Requirements). Proposed new §215.163(c)(3) is 
necessary to clarify license plate disposition requirements for 
independent motor vehicle dealers whose business includes 
the sale of salvage vehicles or total loss vehicles as defined 
by the applicable insurance contract, and who may receive 
consignments from non-GDN holders such as insurance or 
finance companies. In these situations, an independent motor 
vehicle dealer must remove and mark any license plate as 
void; destroy, recycle, or return the license plate as required 
in adopted amended §215.158 (relating to General Require-
ments for Buyer's License Plates); and update the license plate 
database, as required by adopted amended 43 TAC §215.151 
(relating to License Plate General Use Requirements). Under 
Occupations Code, §2302.009, an independent motor vehicle 
dealer that acts as a salvage vehicle dealer or displays a motor 
vehicle as an agent of an insurance company must comply with 
Occupations Code, Chapter 2302, including the requirement 
to immediately remove any unexpired license plate. Requiring 
an independent motor vehicle dealer to void, destroy, recycle, 
or return the license plate as required in adopted amended 
§215.158 (relating to General Requirements for Buyer's License 
Plates) is necessary to reduce the risk of fraud or misuse of the 
plates, since salvage or total loss vehicles may not be driven 
on Texas roads. Proposed new §215.163(c) is necessary to 
minimize potential fraud or misuse of these license plates and is 
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consistent with the requirements of Occupations Code, Chapter 
2302, and Transportation Code, §503.063 and §504.901. 
FISCAL NOTE AND LOCAL EMPLOYMENT IMPACT STATE-
MENT. Glenna Bowman, Chief Financial Officer, has determined 
that for each year of the first five years the proposed new sec-
tion will be in effect, there will be no fiscal impact on state or local 
governments as a result of the enforcement or administration of 
the proposal. Annette Quintero, Director of the Vehicle Titles and 
Registration (VTR) Division has determined that there will be no 
measurable effect on local employment or the local economy as 
a result of the proposal. 
PUBLIC BENEFIT AND COST NOTE. Ms. Quintero has also de-
termined that, for each year of the first five years the proposed 
new section is in effect, the public will benefit because of the 
reduction of Texas license plates leaving Texas, which will re-
duce the opportunity for bad actors to use these license plates to 
commit license plate fraud and related crimes. The department 
prioritized the public benefits associated with reducing fraud and 
related crime and improving public health and safety, while care-
fully considering potential costs to license holders consistent with 
board and department responsibilities. 
Anticipated Public Benefits. The public benefits anticipated as 
a result of the proposal include limiting the criminal activity of 
bad actors who may obtain Texas license plates and sell or pro-
vide these license plates to persons seeking to engage in vio-
lent criminal activity, including armed robbery, human trafficking, 
and assaults on law enforcement, or to criminally operate unin-
sured and uninspected vehicles which are hazardous to Texas 
motorists and the environment. 
Anticipated Costs To Comply With The Proposal. Ms. Quintero 
anticipates that while dealer GDN holders will not incur additional 
costs to comply with the proposed rule, wholesale motor vehicle 
auction GDN holders may incur costs to comply with the pro-
posed rule. For dealers, proposed new §215.163 has the same 
requirements that are already in place under other previously 
adopted rules or existing statutes and will not impose any new 
cost requirements. 
However, this proposal may require wholesale motor vehicle 
auction GDN holders to make an operational change or incur 
a cost. The department can estimate certain associated costs. 
Proposed new §215.163 would require a wholesale motor 
vehicle auction GDN holder to permanently mark the front of a 
buyer's license plate with the word "void" or a large "X." Depart-
ment research suggests that the cost of a permanent marker is 
$1.35 per marker. Proposed new §215.163 would also require 
a wholesale motor vehicle auction GDN holder to destroy a 
void buyer's license plate, recycle a void plate with a registered 
metal recycler, or return the void plate to the department, or to 
a county tax assessor-collector. Aviation tin snips may be used 
to destroy a void license plate. Department research suggests 
that the cost of tin snips, which can cut metal, is approximately 
$18.50. A motor vehicle auction GDN holder may choose to 
recycle void license plates. Department research suggests that 
the cost of doing so through a metal recycler will vary by locality 
and the availability of local recycling facilities, with some regions 
benefitting from free curbside-pickup recycling programs and 
others requiring license holders to expend transportation costs 
to take the plates to a recycling facility. Department research 
also suggests that scrap aluminum, such as voided license 
plates, is currently worth about $.72 per pound when sold to a 
metal recycler. Lastly, a motor vehicle auction GDN holder may 

return a void buyer's license plate to the department, including 
one of the regional service centers, or a county tax assessor-col-
lector office, or mail a void plate to the department. Department 
research suggests that a typical average cost to mail a plate is 
$9.75. The proposed rule provides a motor vehicle auction GDN 
holder with multiple options for responsible disposal of void 
license plates and each license holder may choose which option 
is least expensive or most convenient based on the license 
holder's operation. Ms. Quintero has reviewed the department 
research regarding the cost of marking and the options for 
destroying, recycling, or returning void license plates and has 
determined that these costs are reasonable and necessary 
to reduce the potential for fraudulent plate use and to protect 
the public, including law enforcement personnel. Indeed, it 
is possible that many wholesale motor vehicle auction GDN 
holders will incur no costs as a result of the proposed rule: the 
wholesale motor vehicle auction GDN holders who commented 
or provided informal feedback on the draft rule stated that they 
already have existing systems in place to collect and dispose of 
license plates and to report vehicle transfers using the currently 
available web-based tools. 
ECONOMIC IMPACT STATEMENT AND REGULATORY 
FLEXIBILITY ANALYSIS. As required by Government Code, 
§2006.002, the department has determined that this proposal 
may have an adverse economic effect or disproportionate 
economic impact on small or micro-businesses. The depart-
ment has determined that the proposed rule will not have an 
adverse economic effect on rural communities because rural 
communities are exempt from the requirement to hold a GDN 
under Transportation Code, §503.024. 
The cost analysis in the Public Benefit and Cost Note section 
of this proposal determined that the proposed new rule may re-
sult in additional costs for existing license holders. Based on 
data from the Comptroller and the Texas Workforce Commission, 
the department estimates that most license holders are small or 
micro-businesses. The department has tried to minimize costs 
to both wholesale motor vehicle auction and dealer GDN hold-
ers. The proposed new requirements are designed to set mini-
mum standards that will prevent license plate fraud, protect pub-
lic health and safety, and allow these license holders to oper-
ate without incurring significant ongoing or unreasonable costs. 
These requirements do not include requirements that will cause 
a license holder to incur unnecessary or burdensome costs, such 
as employing additional persons. 
Under Government Code, §2006.002, the department must per-
form a regulatory flexibility analysis. The department considered 
the alternatives of not adopting a rule, exempting small and mi-
cro-business license holders from the rule, and adopting a lim-
ited version of this rule for small and micro-business applicants 
and license holders. The department rejected all three options. 
The department reviewed licensing records, including records 
for license holders who have been denied access to the tem-
porary tag system, and determined that small and micro-busi-
ness license holders are largely the bad actors who have histor-
ically perpetrated fraud. The department, after considering the 
purpose of the authorizing statutes, does not believe it is feasi-
ble to waive or limit the requirements of the proposed rule for 
small or micro-business GDN dealers. Also, Government Code, 
§2006.002(c-1) does not require the department to consider al-
ternatives that might minimize possible adverse impacts on small 
businesses and micro-businesses if the alternatives would not 
be protective of the health and safety of the state. 
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TAKINGS IMPACT ASSESSMENT. The department has de-
termined that no private real property interests are affected by 
this proposal and that this proposal does not restrict or limit 
an owner's right to property that would otherwise exist in the 
absence of government action and, therefore, does not con-
stitute a taking or require a takings impact assessment under 
Government Code, §2007.043. 
GOVERNMENT GROWTH IMPACT STATEMENT. The depart-
ment has determined that each year of the first five years the pro-
posed new section is in effect, no government program would be 
created or eliminated. Implementation of the proposed new sec-
tion would not require the creation of new employee positions or 
the elimination of existing employee positions. Implementation 
would not require an increase or decrease in future legislative 
appropriations to the department or an increase or decrease of 
fees paid to the department. The proposed new section would 
create a new regulation by creating new §215.163 to set out the 
requirements for plate disposition in the context of motor vehi-
cle sales through auctions and consignments, and would limit 
an existing regulation by allowing dealers selling vehicles from 
their inventory at wholesale auction to void and destroy license 
plates rather than removing, securely storing, and transferring a 
previously assigned license plate when a motor vehicle is sold to 
an in-state buyer. The proposed new section would not expand 
or repeal an existing regulation. Lastly, the proposed new sec-
tion does not affect the number of individuals subject to the rule's 
applicability and will not negatively affect this state's economy. 
REQUEST FOR PUBLIC COMMENT. 
If you want to comment on the proposal, submit your written com-
ments by 5:00 p.m. (CDT or CST, as applicable) on March 31, 
2025. A request for a public hearing must be sent separately 
from your written comments. Send written comments or hear-
ing requests by email to rules@txdmv.gov or by mail to Office 
of General Counsel, Texas Department of Motor Vehicles, 4000 
Jackson Avenue, Austin, Texas 78731. If a hearing is held, the 
department will consider written comments and public testimony 
presented at the hearing. 
STATUTORY AUTHORITY. In addition to the rulemaking author-
ity provided in Section 34 of HB 718, the department proposes 
new §215.163 under Occupations Code, §2301.151, which gives 
the board authority to regulate the distribution, sale, and lease of 
motor vehicles and the authority to take any action that is neces-
sary or convenient to exercise that authority; Occupations Code, 
§2301.152, which authorizes the board to establish the qualifica-
tions of license holders, to ensure that the distribution, sale, and 
lease of motor vehicles is conducted as required by statute and 
board rules, to prevent fraud, unfair practices, discrimination, im-
positions, and other abuses in connection with the distribution 
and sale of motor vehicles, and to enforce and administer Occu-
pations Code, Chapter 2301 and Transportation Code, Chapter 
503; Occupations Code, §2301.155, which authorizes the board 
to adopt rules as necessary or convenient to administer Occupa-
tions Code, Chapter 2301 and to govern practice and procedure 
before the board; Occupations Code, §2301.651, which gives 
the board authority to deny an application for a license, revoke 
or suspend a license, place on probation a person whose license 
has been suspended, or reprimand a licensee if the applicant or 
license holder is unfit, makes a material misrepresentation, vio-
lates any law relating to the sale, distribution, financing, or insur-
ing of motor vehicles, willfully defrauds a purchaser, or fails to ful-
fill a written agreement with a retail purchaser of a motor vehicle; 
Occupations Code, §2302.051, which gives the board authority 

to adopt rules as necessary to administer and enforce Chapter 
2302; Transportation Code, §503.0631 which requires the de-
partment to adopt rules to implement and manage the depart-
ment's database of dealer-issued buyer's license plates; Trans-
portation Code, §503.002, which authorizes the board to adopt 
rules for the administration of Transportation Code, Chapter 503; 
Transportation Code, §504.0011 which allows the board to adopt 
rules to implement and administer Transportation Code, Chap-
ter 504; Transportation Code, §1002.001, which authorizes the 
board to adopt rules that are necessary and appropriate to imple-
ment the powers and the duties of the department; and Govern-
ment Code, §2001.004, which requires state agencies to adopt 
rules of practice stating the nature and requirements of all avail-
able formal and informal procedures, as well as the statutes ref-
erenced throughout this preamble. 
CROSS REFERENCE TO STATUTE. The proposed new section 
would implement Government Code, Chapter 2001; Occupa-
tions Code, Chapters 2301 and 2302; and Transportation Code, 
Chapters 503, 504, and 1002. 
§215.163. License Plate Disposition for Motor Vehicles Sold at Auc-
tion or on Consignment. 

(a) Wholesale Motor Vehicle Auctions. 

(1) A wholesale motor vehicle auction GDN holder that re-
ceives a consignment and delivery of a motor vehicle from a person 
who is not a GDN holder for the purpose of sale at auction shall: 

(A) remove and mark any license plate as void; 

(B) destroy, recycle, or return any license plate as re-
quired in §215.158 of this title (relating to General Requirements for 
Buyer's License Plates); and 

(C) update the license plate database. 

(2) A GDN dealer that consigns or delivers a motor vehicle 
from the GDN dealer's inventory for sale at a wholesale motor vehicle 
auction shall: 

(A) remove and mark any license plate as void; 

(B) destroy, recycle, or return any license plate as re-
quired in §215.158 of this title; and 

(C) update the license plate database. 

(b) Public Auctions. 

(1) A dealer shall remove and securely store any assigned 
license plate, as required under §215.150(f) of this title (relating to 
Dealer Authorization to Issue License Plates), before offering a con-
signed motor vehicle for sale at a public auction. 

(2) If the purchaser at a public auction is a Texas retail 
buyer, the dealer shall securely transfer the license plates to the pur-
chaser and update the license plate database unless the buyer has a spe-
cialty, personalized, or other qualifying license plate to transfer consis-
tent with §215.151 of this title (relating to License Plate General Use 
Requirements). 

(3) If the purchaser at the public auction is a dealer, export 
buyer, or out-of-state buyer, the selling dealer shall: 

(A) mark any license plate previously issued to the ve-
hicle as void; 

(B) destroy, recycle, or return the license plate as re-
quired in §215.158 of this title; and 

(C) update the license plate database. 
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(4) Notwithstanding §215.150(c) of this title, if the pur-
chaser at a public auction is an out-of-state buyer, the dealer shall issue 
a buyer's temporary license plate only if the buyer requires this license 
plate to transport the vehicle to another state in which the vehicle will 
be titled and registered in accordance with the laws of that state. 

(c) Other Consignment Sales. 

(1) A dealer shall remove and securely store any license 
plates during the period of consignment at the dealer's licensed loca-
tion, as required under §215.150(f) of this title, when offering for sale 
a consigned motor vehicle owned by a person who is not a GDN holder. 
The dealer to which the vehicle is consigned may use its dealer's tem-
porary license plate to demonstrate the consigned motor vehicle to a 
potential purchaser. 

(2) Upon the sale of a consigned motor vehicle owned by 
a person who is not a GDN holder, the dealer shall: 

(A) provide any issued license plate to a Texas retail 
buyer that purchases the vehicle unless the buyer has a specialty, per-
sonalized, or other qualifying license plate to transfer consistent with 
§215.151 of this title and update the license plate database; or 

(B) if the vehicle is sold to an out-of-state buyer, for 
export, or to a Texas dealer: 

(i) mark any license plate previously issued to the 
vehicle as void; 

(ii) destroy, recycle, or return the license plate as re-
quired in §215.158 of this title; and 

(iii) update the license plate database. 

(3) An independent motor vehicle dealer who receives con-
signment and delivery of a salvage vehicle or total loss vehicle (as de-
fined by the applicable insurance contract) for sale from a person who 
is not a GDN holder shall: 

(A) remove and mark any license plate previously is-
sued to the vehicle as void; 

(B) destroy, recycle, or return the license plate as re-
quired in §215.158 of this title; and 

(C) update the license plate database. 

The agency certifies that legal counsel has reviewed the pro-
posal and found it to be within the state agency's legal authority 
to adopt. 

Filed with the Office of the Secretary of State on February 13, 
2025. 
TRD-202500506 
Laura Moriaty 
General Counsel 
Texas Department of Motor Vehicles 
Earliest possible date of adoption: March 30, 2025 
For further information, please call: (512) 465-4160 
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	LOCAL EMPLOYMENT IMPACT: The proposal has no effect on local economy; therefore, no local employment impact statement is required under Texas Government Code, §2001.022. SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-NITY IMPACT: The proposal has no direct adverse economic im-pact for small businesses, microbusinesses, or rural communi-ties; therefore, no regulatory flexibility analysis specified in Texas Government Code, §2006.002, is required. COST INCREASE TO REGULATED PERSONS: The proposal does not impo
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	(S) -(X) (No change.) (Y) credit may not be earned for both physics and Physics for Engineering [Principles of Technology] to satisfy science credit requirements. (Z) (No change.) (7) (No change.) (f) A student may earn any of the following endorsements. (1) Science, technology, engineering, and mathematics (STEM). Students who entered high school prior to the 2022-2023 school year may earn a STEM endorsement by completing the require-ments specified in subsection (e) of this section, including Algebra II, 
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	[(vi) Chapter 130, Subchapter D, of this title (relat-ing to Business Management and Administration);] [(vii) Chapter 130, Subchapter F, of this title (relat-ing to Finance);] (vi) [(viii)] Chapter 127, Subchapter K [J], of this title (relating to Hospitality and Tourism); (vii) Chapter 127, Subchapter M, of this title (relat-ing to Information Technology); (viii) Chapter 127, Subchapter O, of this title (relat-ing to Manufacturing); [(ix) Chapter 130, Subchapter K, of this title (relat-ing to Information T
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	(4) -(5) (No change.) (6) STEM. Students who entered high school in the 2022-2023 school year or later may earn a STEM endorsement by com-pleting the requirements specified in subsection (e) of this section, in-cluding Algebra II, chemistry, and physics or Physics for Engineering [Principles of Technology] and: (A) -(D) (No change.) (7) -(8) (No change.) (g) (No change.) The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's legal authority to adopt. 
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	At the April 2023 SBOE meeting, the board discussed and ap-proved changes to the TEKS review process, including approv-ing a process for selecting work group members. At the April 2024 meeting, TEA staff shared an overview of up-coming interrelated needs for TEKS review and revision and in-structional materials review and approval (IMRA) and identified two needs related to mathematics, including options for instruc-tional materials for accelerated learning and establishing TEKS to support middle school adva
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	At the April 2023 SBOE meeting, the board discussed and ap-proved changes to the TEKS review process, including approv-ing a process for selecting work group members. At the April 2024 meeting, TEA staff shared an overview of up-coming interrelated needs for TEKS review and revision and in-structional materials review and approval (IMRA) and identified two needs related to mathematics, including options for instruc-tional materials for accelerated learning and establishing TEKS to support middle school adva
	LOCAL EMPLOYMENT IMPACT: The proposal has no effect on local economy; therefore, no local employment impact statement is required under Texas Government Code, §2001.022. SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-NITY IMPACT: The proposal has no direct adverse economic im-pact for small businesses, microbusinesses, or rural communi-ties; therefore, no regulatory flexibility analysis specified in Texas Government Code, §2006.002, is required. COST INCREASE TO REGULATED PERSONS: The proposal does not impo

	dents should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state as-sessment instruments; and TEC, §28.029, which requires school districts and open-enrollment charter schools to develop an ad-vanced mathematics program for middle school students that is designed to enable those students to enroll in Algebra I in Grade 8. CROSS REFERENCE TO STATUTE. The new sections imple-ment Texas Education Code, §§7.102(c)(4), 28.002(a) and (c), and 28.029. §111.2
	tions of relationships, including equations and inequalities. Students begin to develop a foundational understanding of functions. Students use geometric properties and relationships, as well as spatial reasoning, to model and analyze situations and solve problems. Students commu-nicate information about geometric figures or situations by quantifying attributes, generalize procedures from measurement experiences, and use the procedures to solve problems. Students use appropriate statis-tics, representations
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	(F) locate, compare, and order integers and rational numbers using a number line; (G) order a set of rational numbers arising from mathe-matical and real-world contexts; and (H) use coordinate geometry to identify locations on a plane, including graphing points in all four quadrants using ordered pairs of rational numbers. (3) Numeracy--operations with rational numbers. The stu-dent applies mathematical process standards to represent addition, sub-traction, multiplication, and division while solving problem
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	(6) Proportionality--applications of ratios and rates. The student applies mathematical process standards to solve problems in-volving proportional relationships. The student is expected to: (A) apply qualitative and quantitative reasoning to solve prediction and comparison of real-world problems involving ratios and rates; (B) calculate unit rates from rates in mathematical and real-world problems; and (C) convert within and between measurement systems, including the use of proportions and the use of unit 
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	of change in mathematical and real-world problems given pictorial, tabular, verbal, numeric, graphical, and algebraic representations, including d = rt. (11) Geometric expressions, equations, and relationships--foundations of geometric concepts equations. The student applies mathematical process standards to use geometry to represent relation-ships. The student is expected to: (A) model area formulas for parallelograms, trapezoids, and triangles by decomposing and rearranging parts of these shapes; and (B) 
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	(F) summarize categorical data with numerical and graphical summaries, including the mode, the percent of values in each category (relative frequency table), and the percent bar graph, and use these summaries to describe the data distribution. (15) Personal financial literacy--money management. The student applies mathematical process standards to develop an economic way of thinking and problem solving useful in one's life as a knowl-edgeable consumer and investor. The student is expected to: (A) compare th
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	matical relationships to generate solutions and make connections and predictions. Students will analyze mathematical relationships to con-nect and communicate mathematical ideas. Students will display, ex-plain, or justify mathematical ideas and arguments using precise math-ematical language in written or oral communication. (3) To increase the number of students who complete advanced mathematics courses in high school, the middle school advanced mathematics courses are designed to enable students to comple
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	(G) display, explain, and justify mathematical ideas and arguments using precise mathematical language in written or oral com-munication. (2) Numeracy--foundations of real numbers. The student applies mathematical process standards to represent and use real num-bers in a variety of forms. The student is expected to: (A) extend previous knowledge of sets and subsets us-ing a visual representation to describe relationships between sets of real numbers; (B) approximate the value of an irrational number, in-clu
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	(B) generalize the critical attributes of similarity, including ratios within and between similar shapes; (C) solve mathematical and real-world problems in-volving similar shape and scale drawings; (D) compare and contrast the attributes of a shape and its dilation(s) on a coordinate plane; and (E) use an algebraic representation to explain the effect of a given positive rational scale factor applied to two-dimensional fig-ures on a coordinate plane with the origin as the center of dilation. (6) Proportiona
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	(C) identify examples of proportional and non-propor-tional functions that arise from mathematical and real-world problems. (9) Two-variable equations and relationships--applications of linear relationships. The student applies mathematical process stan-dards to represent linear relationships using multiple representations. The student is expected to represent linear proportional and non-pro-portional relationships using verbal descriptions, tables, graphs, and equations that simplify to the form y = mx + b
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	(G) determine the distance between two points on a co-ordinate plane using the Pythagorean theorem. (12) Geometric expressions, equations, and relationships--transformations. The student applies mathematical process standards to develop transformational geometry concepts. The student is ex-pected to: (A) generalize the properties of orientation and congru-ence of rotations, reflections, translations, and dilations of two-dimen-sional shapes on a coordinate plane; (B) differentiate between transformations th
	(G) determine the distance between two points on a co-ordinate plane using the Pythagorean theorem. (12) Geometric expressions, equations, and relationships--transformations. The student applies mathematical process standards to develop transformational geometry concepts. The student is ex-pected to: (A) generalize the properties of orientation and congru-ence of rotations, reflections, translations, and dilations of two-dimen-sional shapes on a coordinate plane; (B) differentiate between transformations th
	(G) determine the distance between two points on a co-ordinate plane using the Pythagorean theorem. (12) Geometric expressions, equations, and relationships--transformations. The student applies mathematical process standards to develop transformational geometry concepts. The student is ex-pected to: (A) generalize the properties of orientation and congru-ence of rotations, reflections, translations, and dilations of two-dimen-sional shapes on a coordinate plane; (B) differentiate between transformations th
	(G) determine the distance between two points on a co-ordinate plane using the Pythagorean theorem. (12) Geometric expressions, equations, and relationships--transformations. The student applies mathematical process standards to develop transformational geometry concepts. The student is ex-pected to: (A) generalize the properties of orientation and congru-ence of rotations, reflections, translations, and dilations of two-dimen-sional shapes on a coordinate plane; (B) differentiate between transformations th
	(G) determine the distance between two points on a co-ordinate plane using the Pythagorean theorem. (12) Geometric expressions, equations, and relationships--transformations. The student applies mathematical process standards to develop transformational geometry concepts. The student is ex-pected to: (A) generalize the properties of orientation and congru-ence of rotations, reflections, translations, and dilations of two-dimen-sional shapes on a coordinate plane; (B) differentiate between transformations th



	Middle School Advanced Mathematics, Grade 7 or Mathematics, Grade 8. (c) Introduction. (1) The desire to achieve educational excellence is the driv-ing force behind the Texas essential knowledge and skills for mathe-matics, guided by the college and career readiness standards. By em-bedding statistics, probability, and finance, while focusing on fluency and solid understanding, Texas will lead the way in mathematics edu-cation and prepare all Texas students for the challenges they will face in the 21st cent

	(1) Mathematical process standards. The student uses mathematical processes to acquire and demonstrate mathematical understanding. The student is expected to: (A) apply mathematics to problems arising in everyday life, society, and the workplace; (B) use a problem-solving model that incorporates an-alyzing given information, formulating a plan or strategy, determining a solution, justifying the solution, and evaluating the problem-solving process and the reasonableness of the solution; (C) select tools, inc
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	(A) use similar right triangles to develop an understand-ing that slope, m, given as the rate comparing the change in y-values to the change in x-values, (y2 -y1)/ (x2 -x1), is the same for any two points (x1, y1) and (x2, y2) on the same line; (B) graph proportional relationships, interpreting the unit rate as the slope of the line that models the relationship; (C) determine the slope of a line given a table of val-ues, a graph, two points on the line, and an equation written in various forms, including y 
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	(A) solve linear equations in one variable, including those for which the application of the distributive property is necessary and for which variables are included on both sides; (B) solve linear inequalities in one variable, including those for which the application of the distributive property is necessary and for which variables are included on both sides; and (C) solve systems of two linear equations with two vari-ables for mathematical and real-world problems. (6) Quadratic functions and equations. Th
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	(B) interpret the meaning of the values of a and b in exponential functions of the form f(x)= abx in real-world problems; (C) write exponential functions in the form f(x)= abx (where b is a rational number) to describe problems arising from math-ematical and real-world situations, including growth and decay; (D) graph exponential functions that model growth and decay and identify key features, including y-intercept and asymptote, in mathematical and real-world problems; and (E) write, using technology, expo
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	(F) solve mathematic and scientific formulas, and other literal equations, for a specified variable. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's legal authority to adopt. Filed with the Office of the Secretary of State on February 14, 2025. TRD-202500540 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of adoption: March 30, 2025 For further information, please call: (512) 475-1497 ♦ ♦ ♦ CHAPT
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	entrepreneurship, which became effective February 13, 2024, and were implemented beginning in the 2024-2025 school year. At the April 2024 meeting, the board approved new CTE TEKS in Chapter 127 for courses in agribusiness, animal science, plant science, and aviation maintenance and for two CTE courses that can satisfy a graduation requirement in science that will be im-plemented beginning in the 2025-2026 school year. Due to the current structure of Chapter 130, there are not enough sections to add new CTE
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	The proposed rulemaking would not create or eliminate a gov-ernment program; would not require the creation of new em-ployee positions or elimination of existing employee positions; would not require an increase or decrease in future legislative appropriations to the agency; would not require an increase or decrease in fees paid to the agency; would not create a new reg-ulation; would not expand or limit an existing regulation; would not increase or decrease the number of individuals subject to its applicab
	The proposed rulemaking would not create or eliminate a gov-ernment program; would not require the creation of new em-ployee positions or elimination of existing employee positions; would not require an increase or decrease in future legislative appropriations to the agency; would not require an increase or decrease in fees paid to the agency; would not create a new reg-ulation; would not expand or limit an existing regulation; would not increase or decrease the number of individuals subject to its applicab


	TRD-202500542 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of adoption: March 30, 2025 For further information, please call: (512) 475-1497 ♦ ♦ ♦ SUBCHAPTER G. EDUCATION AND TRAINING 19 TAC §§127.314, 127.316 -127.321, 127.323 -127.326 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which ide
	TRD-202500542 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of adoption: March 30, 2025 For further information, please call: (512) 475-1497 ♦ ♦ ♦ SUBCHAPTER G. EDUCATION AND TRAINING 19 TAC §§127.314, 127.316 -127.321, 127.323 -127.326 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which ide
	TRD-202500542 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of adoption: March 30, 2025 For further information, please call: (512) 475-1497 ♦ ♦ ♦ SUBCHAPTER G. EDUCATION AND TRAINING 19 TAC §§127.314, 127.316 -127.321, 127.323 -127.326 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which ide


	SUBCHAPTER I. HEALTH SCIENCE 19 TAC §§127.403, 127.410, 127.413 -127.415, 127.417 -127.433 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that 
	SUBCHAPTER I. HEALTH SCIENCE 19 TAC §§127.403, 127.410, 127.413 -127.415, 127.417 -127.433 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that 

	SUBCHAPTER J. HOSPITALITY AND TOURISM 19 TAC §§127.469 -127.472, 127.474 -127.480, 127.482 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that 
	SUBCHAPTER J. HOSPITALITY AND TOURISM 19 TAC §§127.469 -127.472, 127.474 -127.480, 127.482 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that 

	students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The repeals implement Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §127.625. Implementation of Texas Essential Knowledge and Skills for Law, Public Safety, Corrections, and Security, Adopted 2015. §127.626. Principles of Law, Public Safety, Corrections, and Secu-rity (One Credit), Adopted 2015. §127.627. Correctional S
	students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The repeals implement Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §127.625. Implementation of Texas Essential Knowledge and Skills for Law, Public Safety, Corrections, and Security, Adopted 2015. §127.626. Principles of Law, Public Safety, Corrections, and Secu-rity (One Credit), Adopted 2015. §127.627. Correctional S
	students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The repeals implement Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §127.625. Implementation of Texas Essential Knowledge and Skills for Law, Public Safety, Corrections, and Security, Adopted 2015. §127.626. Principles of Law, Public Safety, Corrections, and Secu-rity (One Credit), Adopted 2015. §127.627. Correctional S


	19 TAC §§127.745 -127.750, 127.754, 127.758 -127.760, 127.766 -127.768, 127.771 -127.776, 127.778 -127.796 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required 
	19 TAC §§127.745 -127.750, 127.754, 127.758 -127.760, 127.766 -127.768, 127.771 -127.776, 127.778 -127.796 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required 
	19 TAC §§127.745 -127.750, 127.754, 127.758 -127.760, 127.766 -127.768, 127.771 -127.776, 127.778 -127.796 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required 

	§127.787. Intermediate Computer-Aided Design and Drafting (One Credit), Adopted 2021. §127.788. Fundamentals of Computer Science (One Credit), Adopted 2022. §127.789. Computer Science I (One Credit), Adopted 2022. §127.790. Computer Science II (One Credit), Adopted 2022. §127.791. Computer Science III (One Credit), Adopted 2022. §127.792. Foundations of Cybersecurity (One Credit), Adopted 2022. §127.793. Digital Forensics (One Credit), Adopted 2022. §127.794. Cybersecurity Capstone (One Credit), Adopted 202

	ensure that all CTE TEKS are in the same chapter in adminis-trative rule and easier to locate. BACKGROUND INFORMATION AND JUSTIFICATION: In ac-cordance with statutory requirements that the SBOE identify by rule the essential knowledge and skills of each subject in the re-quired curriculum, the SBOE follows a board-approved cycle to review and revise the essential knowledge and skills for each subject. The TEKS for courses associated with 14 CTE career clusters are codified by subchapter in 19 TAC Chapters 1
	ensure that all CTE TEKS are in the same chapter in adminis-trative rule and easier to locate. BACKGROUND INFORMATION AND JUSTIFICATION: In ac-cordance with statutory requirements that the SBOE identify by rule the essential knowledge and skills of each subject in the re-quired curriculum, the SBOE follows a board-approved cycle to review and revise the essential knowledge and skills for each subject. The TEKS for courses associated with 14 CTE career clusters are codified by subchapter in 19 TAC Chapters 1
	ensure that all CTE TEKS are in the same chapter in adminis-trative rule and easier to locate. BACKGROUND INFORMATION AND JUSTIFICATION: In ac-cordance with statutory requirements that the SBOE identify by rule the essential knowledge and skills of each subject in the re-quired curriculum, the SBOE follows a board-approved cycle to review and revise the essential knowledge and skills for each subject. The TEKS for courses associated with 14 CTE career clusters are codified by subchapter in 19 TAC Chapters 1

	state or local government, including school districts and open-enrollment charter schools, required to comply with the proposal. LOCAL EMPLOYMENT IMPACT: The proposal has no effect on local economy; therefore, no local employment impact statement is required under Texas Government Code, §2001.022. SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-NITY IMPACT: The proposal has no direct adverse economic im-pact for small businesses, microbusinesses, or rural communi-ties; therefore, no regulatory flexibility an
	state or local government, including school districts and open-enrollment charter schools, required to comply with the proposal. LOCAL EMPLOYMENT IMPACT: The proposal has no effect on local economy; therefore, no local employment impact statement is required under Texas Government Code, §2001.022. SMALL BUSINESS, MICROBUSINESS, AND RURAL COMMU-NITY IMPACT: The proposal has no direct adverse economic im-pact for small businesses, microbusinesses, or rural communi-ties; therefore, no regulatory flexibility an


	19 TAC §127.18 STATUTORY AUTHORITY. The new section is proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating
	19 TAC §127.18 STATUTORY AUTHORITY. The new section is proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating
	19 TAC §127.18 STATUTORY AUTHORITY. The new section is proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating

	been tested over a wide variety of conditions are incorporated into theories; and (B) scientific theories are based on natural and physical phenomena and are capable of being tested by multiple independent researchers. Unlike hypotheses, scientific theories are well established and highly reliable explanations, but they may be subject to change as new areas of science and new technologies are developed. (6) Scientific inquiry. Scientific inquiry is the planned and deliberate investigation of the natural wor
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	(A) develop explanations and propose solutions sup-ported by data and models and consistent with scientific ideas, principles, and theories; (B) communicate explanations and solutions individu-ally and collaboratively in a variety of settings and formats; and (C) engage respectfully in scientific argumentation us-ing applied scientific explanations and empirical evidence. (5) Scientific and engineering practices. The student knows the contributions of scientists and recognizes the importance of scientific r
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	context of agriculture, food, and natural resources. To prepare for ca-reers in agriculture, food, and natural resources, students must acquire technical knowledge in the discipline as well as apply academic skills in mathematics. To prepare for success, students need opportunities to reinforce, apply, and transfer their knowledge and skills related to mathematics in a variety of contexts. (4) The mathematical process standards describe ways in which students are expected to engage in the content. The place
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	(B) use a problem-solving model that incorporates an-alyzing given information, formulating a plan or strategy, determining a solution, justifying the solution, and evaluating the problem-solving process and the reasonableness of the solution; (C) select tools, including real objects, manipulatives, paper and pencil, and technology as appropriate, and techniques, in-cluding mental math, estimation, and number sense as appropriate, to solve problems; (D) communicate mathematical ideas, reasoning, and their i
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	(B) apply statistical and data analysis to solve problems related to agriculture, food, and natural resources industries such as agribusiness; animal; environmental service; food products and pro-cessing; natural resources; plant; and power, structural, and technical systems; (C) analyze mathematical problem statements for miss-ing or irrelevant data essential to agriculture, food, and natural re-sources industries such as agribusiness; animal; environmental service; food products and processing; natural re
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	(B) demonstrate knowledge of algebraic applications related to animal system calculations such as ration formulation using the Pearson Square, percent homozygosity, heritability, USDA grades, gene frequency, cost per unit of nutrient, and weaning weight ratio; (C) use geometric principles to solve problems such as the use of right triangles for perpendicular cross fencing and the calcu-lation of square footage for housing requirements; acreage for normal and irregular shaped pastures; feed bin volume based 
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	(a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: a minimum of one credit from the courses in the Agriculture, Food, and Natural Resources Career Cluster. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruc
	(a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: a minimum of one credit from the courses in the Agriculture, Food, and Natural Resources Career Cluster. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruc
	(a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: a minimum of one credit from the courses in the Agriculture, Food, and Natural Resources Career Cluster. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruc
	(a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: a minimum of one credit from the courses in the Agriculture, Food, and Natural Resources Career Cluster. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruc
	(a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: a minimum of one credit from the courses in the Agriculture, Food, and Natural Resources Career Cluster. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruc



	(2) The student develops a supervised agriculture experi-ence program. The student is expected to: (A) plan, propose, conduct, document, and evaluate a supervised agriculture experience program as an experiential learning activity; (B) apply proper record-keeping skills as they relate to the supervised agriculture experience; (C) participate in youth leadership opportunities to cre-ate a well-rounded experience program; and (D) produce and participate in a local program of activ-ities using a strategic plan
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	(F) identify common air pollution controls used in agri-cultural production. (7) The student examines soil erosion as related to agricul-tural production. The student is expected to: (A) identify agricultural production practices that can contribute to soil erosion; (B) analyze effects of soil erosion; (C) discuss the legal aspects of soil erosion; and (D) identify soil erosion control methods and programs. (8) The student explains the effects of natural resource use. The student is expected to: (A) identif
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify career development, education, and entrepreneurship opportunities in the field of energy and natural resources; (B) apply competencies related to resou
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	(B) interpret legal documents related to natural resource management and energy production; and (C) compare and contrast public and industry interest in natural resource management. (6) The student understands the role of natural resource management and energy production policies at the local, state, and na-tional levels. The student is expected to: (A) identify policy affecting the use of natural re-sources; (B) identify policy affecting energy production; (C) research controls that protect Earth's natural
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	(A) examine the effects of natural resource manage-ment and energy production on soil erosion; (B) analyze the components and functions of soils; (C) appraise soil and water conservation programs; and (D) compare soil erosion control methods. (11) The student analyzes the identification, handling, stor-ing, and disposing of waste and hazardous materials. The student is expected to: (A) classify types of waste and hazardous materials; (B) research legislation related to waste and hazardous materials; (C) sel
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	(2) The Agriculture, Food, and Natural Resources Career Cluster focuses on the production, processing, marketing, distribution, financing, and development of agricultural commodities and resources, including food, fiber, wood products, natural resources, horticulture, and other plant and animal products/resources. (3) Food Technology and Safety examines the food tech-nology industry as it relates to food production, handling, and safety. To prepare for careers in value-added and food processing systems, stu
	(2) The Agriculture, Food, and Natural Resources Career Cluster focuses on the production, processing, marketing, distribution, financing, and development of agricultural commodities and resources, including food, fiber, wood products, natural resources, horticulture, and other plant and animal products/resources. (3) Food Technology and Safety examines the food tech-nology industry as it relates to food production, handling, and safety. To prepare for careers in value-added and food processing systems, stu
	(2) The Agriculture, Food, and Natural Resources Career Cluster focuses on the production, processing, marketing, distribution, financing, and development of agricultural commodities and resources, including food, fiber, wood products, natural resources, horticulture, and other plant and animal products/resources. (3) Food Technology and Safety examines the food tech-nology industry as it relates to food production, handling, and safety. To prepare for careers in value-added and food processing systems, stu
	(2) The Agriculture, Food, and Natural Resources Career Cluster focuses on the production, processing, marketing, distribution, financing, and development of agricultural commodities and resources, including food, fiber, wood products, natural resources, horticulture, and other plant and animal products/resources. (3) Food Technology and Safety examines the food tech-nology industry as it relates to food production, handling, and safety. To prepare for careers in value-added and food processing systems, stu



	(C) research trends in animal and food science research; and (D) evaluate the relationship between biotechnology and the food science industry. (4) The student analyzes the nutritive value of food con-stituents. The student is expected to: (A) define the terms used in food technology; (B) compare and contrast the nutritive value of food groups; and (C) apply data and measurements to solve a problem related to food processing. (5) The student identifies procedures and regulations for sanitation and safety in
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	(B) describe the U.S. Department of Agriculture's in-spection and grading procedures; (C) identify wholesale and retail cuts; (D) evaluate and grade beef, pork, lamb, and goat car-casses and wholesale cuts; and (E) identify methods of fabricating and marketing pro-cessed meats. (9) The student describes the processing, packaging, qual-ity analysis, and marketing of eggs, poultry, and fish and their by-prod-ucts. The student is expected to: (A) describe processing techniques; (B) demonstrate poultry and reta
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	(2) The Agriculture, Food, and Natural Resources Career Cluster focuses on the production, processing, marketing, distribution, financing, and development of agricultural commodities and resources, including food, fiber, wood products, natural resources, horticulture, and other plant and animal products/resources. (3) Food Processing focuses on the food processing indus-try with special emphasis on the handling, processing, and marketing of food products. To prepare for careers in food products and process-
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	(B) explain trends in the consumption of food products. (4) The student understands consumer satisfaction issues. The student is expected to: (A) practice equipment maintenance and sanitation pro-cedures; (B) explain the factors that affect food palatability; (C) fabricate red meat, poultry, game, and fish into wholesale and retail cuts; and (D) demonstrate work ethics, customer relations skills, and management competencies consistent with industry standards. (5) The student understands quality control issu
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	including food, fiber, wood products, natural resources, horticulture, and other plant and animal products/resources. (3) Wildlife, Fisheries, and Ecology Management exam-ines the management of game and non-game wildlife species, fish, and aquacrops and their ecological needs as related to current agricultural practices. To prepare for careers in natural resource systems, students must attain academic skills and knowledge, acquire technical knowl-edge and skills related to natural resources, and develop kno
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	(4) The student knows the scientific basis of and applies concepts related to wildlife management. The student is expected to: (A) analyze the basic ecological concepts of game man-agement; (B) identify game, non-game, upland, and migratory game birds, waterfowl, furbearers, freshwater and saltwater fish, predators, and protected endangered species; (C) describe and assess the management of wildlife populations; (D) identify diseases and parasites impacting wildlife species; (E) discuss the appropriate meth
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	(7) The student applies cartographic skills to natural re-source activities. The student is expected to: (A) compare and contrast types of maps; (B) interpret map features and legends; (C) compare map scale to actual distance; (D) evaluate elevation and terrain features from topo-graphic maps; (E) use land survey and coordinate systems; and (F) locate position and interpret images using a geospa-tial interface. (8) The student evaluates planning data by monitoring nat-ural resource status. The student is ex
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	(2) The Agriculture, Food, and Natural Resources Career Cluster focuses on the production, processing, marketing, distribution, financing, and development of agricultural commodities and resources, including food, fiber, wood products, natural resources, horticulture, and other plant and animal products/resources. (3) Forestry and Woodland Ecosystems examines current management practices for forestry and woodlands. Special emphasis is given to management as it relates to ecological requirements and how thes
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	(C) differentiate between species of trees; (D) classify forest and woodland soils; (E) describe silviculture; (F) compare and contrast forest and woodland ecosys-tems; (G) describe photosynthesis and respiration as they re-late to forest and woodland species; (H) describe watershed management as it relates to for-est and woodland ecosystems; (I) describe sexual and asexual reproduction in forest and woodland species; (J) define succession; and (K) compare natural and managed forests and wood-lands. (4) The
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	(A) plan, propose, conduct, document, and evaluate a supervised agriculture experience program as an experiential learning activity; (B) apply proper record-keeping skills as they relate to the supervised agriculture experience; (C) participate in youth leadership opportunities to cre-ate a well-rounded experience program; and (D) produce and participate in a local program of activ-ities using a strategic planning process. (3) The student develops an understanding of the rangeland ecosystem. The student is 
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	(D) discuss livestock grazing management. (8) The student identifies methods of maintaining and im-proving rangeland for wildlife management. The student is expected to: (A) identify plants beneficial to wildlife; (B) identify plants species harmful to wildlife; (C) analyze how wildlife species use range plants; and (D) discuss wildlife grazing management. (9) The student develops an understanding of rangeland management as it relates to global concerns. The student is expected to: (A) examine how rangeland
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify career development and entrepreneurship opportunities in the field of landscape design and management; (B) apply competencies related to resources, informa-tion, interpersonal skills, problem solving, critical thinking, and sys-tems of operation in landscape design and management; (C) examine licensing, certification, and credentialing requirements to maint
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	(5) The student analyzes the cost and maintenance of tools and equipment used in the landscape industry. The student is expected to: (A) identify, store, and maintain landscaping hand tools and power equipment; (B) analyze costs associated with purchasing and main-taining landscaping hand tools and power equipment; (C) assess different landscape irrigation systems for ef-ficiency, application, and environmental impact; (D) identify common irrigation system components and materials; and (E) examine local and
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	(E) identify employer expectations and appropriate work habits; and (F) demonstrate characteristics of good citizenship, in-cluding advocacy, stewardship, and community leadership. (2) The student develops a supervised agriculture experi-ence program. The student is expected to: (A) plan, propose, conduct, document, and evaluate a supervised agriculture experience program as an experiential learning activity; (B) apply proper record-keeping skills as they relate to the supervised agriculture experience; (C)
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	(9) The student performs appropriate cold and hot metal techniques. The student is expected to: (A) identify types of metal; (B) cut, file, shape, and drill metal; (C) select and operate oxy-fuel welding and cutting equipment to meet standards; (D) select and operate electric-arc welding equipment to meet standards; and (E) perform specialty welding and cutting techniques to meet standards. (10) The student applies processes relating to assembly of equipment in agricultural systems operations. The student i
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	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat
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	(C) plan installations using local codes and National Electric Code guidelines; (D) demonstrate the use of various meters; (E) select circuit wiring materials and supplies; (F) demonstrate electrical systems repair; and (G) explore alternative power systems, including solar, wind, and biomass. (5) The student constructs agricultural structures using ap-propriate technology. The student is expected to: (A) demonstrate appropriate use of surveying equip-ment; (B) demonstrate and apply Geographic Information S
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	(A) select site and locate enclosures; (B) estimate materials and building costs; and (C) define appropriate construction methods that are friendly to the environment. (5) The student demonstrates construction techniques re-lated to design and fabrication of agricultural equipment. The student is expected to: (A) operate oxy-fuel and plasma cutting equipment safely; (B) proficiently demonstrate safe electrical welding; and (C) use hand and power tools safely in the construction and repair of agricultural eq
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	and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify 
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	(C) set up and adjust tools and equipment such as dy-namometers, flow meters, torque wrenches, lathes, and mills; (D) maintain and store tools and equipment common to power and control applications; and (E) inventory tools and equipment in a service or main-tenance facility. (5) The student selects, operates, and maintains small en-gines. The student is expected to: (A) describe principles of operation of internal combus-tion engines; (B) disassemble and reassemble small engines; (C) select, maintain, and t
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	(2) Corequisite: this course must be taken concurrently with a corequisite course from the Agriculture, Food, and Natural Re-sources or Energy career clusters and may not be taken as a stand-alone course. The following courses are permitted as corequisites: (A) Agribusiness Management and Marketing; (B) Livestock Production; (C) Veterinary Medical Applications; (D) Food Technology and Safety; (E) Food Processing; (F) Wildlife, Fisheries, and Ecology Management; (G) Forestry and Woodland Ecosystems; (H) Rang
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) investigate career development and entrepreneur-ship opportunities in agriculture, food, and natural resources; (B) apply competencies related to resources, inf
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	SUBCHAPTER D. ARCHITECTURE AND CONSTRUCTION 19 TAC §§127.94 -127.114, 127.145 -127.154 STATUTORY AUTHORITY. The new sections are proposed un-der Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all

	(A) identify employment opportunities, including en-trepreneurship and preparation requirements, for careers in the archi-tecture and construction cluster; (B) demonstrate an understanding of group participa-tion and leadership related to citizenship and career preparation; (C) identify employers' expectations and appropriate work habits; (D) apply the competencies related to resources, infor-mation, systems, and technology in appropriate settings and situations; and (E) demonstrate knowledge of the concept
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	(C) read and follow technical instructions and manuals; (D) compose an accurate and organized diary or log of work; and (E) write reports and documents such as estimates, per-mits, memos, and technical reports. (6) The student listens attentively and speaks clearly to convey information correctly. The student is expected to: (A) confirm understanding of verbal and visual instruc-tions; and (B) ask relevant questions concerning details of instruc-tions. (7) The student listens to and speaks clearly with a va
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	(F) identify and assess critical situations as they arise to resolve issues with the best solution; and (G) present a project update to track changes necessi-tated by unexpected events and conditions. (11) The student synthesizes and reports conditions to keep the organization appraised of progress and potential problems. The student is expected to: (A) provide a project update for stakeholders; and (B) present a verbal or written status report on a project. (12) The student uses technological applications 
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	(E) perform calculations using simple formulas; and (F) input and process data using spreadsheet functions. (16) The student uses database applications. The student is expected to: (A) manipulate data elements; (B) enter data using a form; (C) locate and replace data using search and replace functions; and (D) process data using database functions such as struc-ture, format, attributes, and relationships. (17) The student uses collaborative applications. The stu-dent is expected to: (A) facilitate group wor
	(E) perform calculations using simple formulas; and (F) input and process data using spreadsheet functions. (16) The student uses database applications. The student is expected to: (A) manipulate data elements; (B) enter data using a form; (C) locate and replace data using search and replace functions; and (D) process data using database functions such as struc-ture, format, attributes, and relationships. (17) The student uses collaborative applications. The stu-dent is expected to: (A) facilitate group wor
	(E) perform calculations using simple formulas; and (F) input and process data using spreadsheet functions. (16) The student uses database applications. The student is expected to: (A) manipulate data elements; (B) enter data using a form; (C) locate and replace data using search and replace functions; and (D) process data using database functions such as struc-ture, format, attributes, and relationships. (17) The student uses collaborative applications. The stu-dent is expected to: (A) facilitate group wor
	(E) perform calculations using simple formulas; and (F) input and process data using spreadsheet functions. (16) The student uses database applications. The student is expected to: (A) manipulate data elements; (B) enter data using a form; (C) locate and replace data using search and replace functions; and (D) process data using database functions such as struc-ture, format, attributes, and relationships. (17) The student uses collaborative applications. The stu-dent is expected to: (A) facilitate group wor
	(E) perform calculations using simple formulas; and (F) input and process data using spreadsheet functions. (16) The student uses database applications. The student is expected to: (A) manipulate data elements; (B) enter data using a form; (C) locate and replace data using search and replace functions; and (D) process data using database functions such as struc-ture, format, attributes, and relationships. (17) The student uses collaborative applications. The stu-dent is expected to: (A) facilitate group wor




	(21) The student observes rules and regulations to comply with personal and occupational health and safety standards. The stu-dent is expected to: (A) follow appropriate safety standards to ensure a safe environment; (B) practice safety rules and regulations; (C) identify safety precautions and hazards to ensure a safe environment; and (D) use appropriate safety practices and equipment, in-cluding personal protective equipment. (22) The student works as an individual and as a team member to accomplish assig
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	(25) The student recognizes a positive work ethic to com-ply with employment requirements. The student is expected to: (A) exhibit behaviors showing reliability and depend-ability; (B) recognize appropriate dress for the work environ-ment; and (C) recognize the required employment forms and doc-umentation such as I-9, work visa, W-4, and licensures to meet em-ployment requirements. (26) The student recognizes requirements for career ad-vancement to plan for continuing education and training. The student is 
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	(I) examine licensing, certification, and credentialing requirements at the national, state, and local levels to achieve compli-ance; (J) align licensing, certification, and credentialing re-quirements to career goals in order to plan for career advancement; (K) use technologies and resources to research licens-ing, certification, and credentialing; (L) evaluate and select suitable sources of licensing, certification, and credentialing; (M) identify licenses, certifications, and credentials ap-plicable to c
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	(G) explore state-of-the-art tools, equipment, materials, technologies, and methodologies. §127.95. Principles of Construction (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 1 course and is recommended for students in Grades 9-12. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and techn
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	(A) explain the idea of a safety culture; (B) explain the importance of a safety culture in the construction crafts; (C) explain the role of the OSHA in job-site safety; (D) explain fall protection, ladder safety, stair safety, and scaffold safety procedures; (E) demonstrate the use and care of appropriate per-sonal protective equipment, including safety goggles and glasses, hard hats, gloves, safety harnesses, and safety shoes; (F) define safe work procedures around electrical haz-ards; and (G) explain the
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	(A) recognize and identify the basic hand tools and their purposes for the construction trades; (B) inspect basic hand tools visually to determine if they are safe for use; and (C) use the basic construction hand tools safely and properly. (7) The student acquires knowledge about care and identi-fication of powered hand tools. The student is expected to: (A) identify powered hand tools commonly used in the construction trades; (B) practice safe and proper application of powered hand tools commonly used in t
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	uisite: Principles of Architecture or Principles of Construction. Stu-dents shall be awarded two credits for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, a
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	(D) explain safety obligations of workers, supervisors, and managers to ensure a safe worksite; (E) discuss the causes, effects, impacts, and costs of ac-cidents; (F) define safe work procedures for working with haz-ardous chemicals; (G) define proper use of personal protective equipment; and (H) identify potential construction hazards, including hazardous material exposures, welding, cutting hazards, and confined spaces. (3) The student interprets various types of working draw-ings as they pertain to comme
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	(B) identify the important maintenance issues of the lat-est technologies. (7) The student selects and installs various types of insu-lation in walls, floors, and attics and becomes familiar with the uses and installation practices for vapor barriers and waterproofing materi-als. The student is expected to: (A) demonstrate how to properly remove, replace, and install various types of insulation, including batt, rigid, and blown ma-terials; and (B) demonstrate how to use and install various vapor barriers an
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	(B) identify the hand tools used in drywall finishing and demonstrate the ability to use these tools; (C) identify the automatic tools used in drywall finish-ing; (D) identify the materials used in drywall finishing and describe the purpose and use of each type of material, including com-pounds, joint reinforcing tapes, trim materials, and textures and coat-ings; (E) finish drywall using hand tools; (F) recognize various types of problems that occur in drywall finishes; (G) identify the causes and correct m
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	(A) describe the classes and sizes of typical base and wall cabinets; (B) identify cabinet components and hardware and de-scribe their purposes; (C) lay out factory-made cabinets, countertops, and backsplashes; and (D) install plastic laminate on a countertop core. (16) The student selects and installs various types of floor coverings, including carpet, vinyl tile, ceramic tile, and wood flooring systems. The student is expected to: (A) describe the methods used to install ceramic tile, carpet, and vinyl ti
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	(A) express ideas and messages to others in a clear, con-cise, and effective manner, including explaining and justifying actions convincingly and effectively conveying written information and mes-sages in a socially acceptable manner that is easily understandable; (B) compile data using numbers in various formats to solve job-appropriate problems; (C) demonstrate an ability to be trustworthy and honest, to choose the ethical course of action, and to comply with all applicable rules, laws, and regulations; (
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	(5) The student installs various types of lamps and fixtures. The student is expected to: (A) recognize the different types of lamps and explain the advantages and disadvantages of different types such as incandes-cent, halogen, fluorescent, and high-intensity discharge; (B) select and install lamps into lighting fixtures; and (C) install various lighting fixtures such as surface mounted, recessed, suspended, and track-mounted. (6) The student knows various methods to properly select, inspect, use, and main
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	(C) cut and bend copper tubing; (D) determine the kinds of hangers and supports needed for refrigeration piping; (E) describe the requirements for pressure-testing an in-stalled system; (F) identify types of plastic pipe and describe their uses; and (G) cut and join lengths of plastic pipe. (10) The student operates, tests, and adjusts conventional and electronic thermostats as well as the common electrical, electronic, and pneumatic circuits used to control HVAC systems. The student is expected to: (A) des
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	and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify 
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	(4) The student describes how a systems model can be used to describe construction activities, including mechanical, fluid, electri-cal, and thermal systems. The student is expected to: (A) apply the universal systems model to construction activities; (B) identify the inputs, processes, outputs, and feed-back associated with construction systems; (C) describe the subsystems used in construction; and (D) describe how technological systems interact to achieve common goals. (5) The student selects and uses the
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	(B) follow safety manuals, instructions, and require-ments; (C) identify and classify hazardous materials and wastes; and (D) dispose of hazardous materials and wastes appro-priately. (11) The student describes the importance of maintenance in construction. The student is expected to: (A) maintain tools and materials correctly; (B) perform manufacturers' maintenance procedures on selected tools, equipment, and machines; and (C) describe the results of negligent or improper main-tenance. (12) The student man
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	(B) apply critical-thinking strategies to analyze and evaluate proposed technological solutions. (17) The student identifies the factors that influence the cost of goods and services in construction projects. The student is expected to: (A) develop a budget for a construction project; and (B) determine the most effective strategies to minimize costs. (18) The student knows the concepts and skills that form the technical knowledge of building carpentry. The student is expected to: (A) identify the uses of ca
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	(A) describe the types of drawings usually included in a set of plans; (B) identify the different types of lines used on con-struction drawings; (C) identify selected architectural symbols commonly used to represent materials on plans; (D) identify selected electrical, mechanical, and plumb-ing symbols commonly used on plans; (E) identify selected abbreviations commonly used on plans; (F) read and interpret plans, elevations, schedules, sec-tions, and details contained in basic construction drawings; (G) st
	(A) describe the types of drawings usually included in a set of plans; (B) identify the different types of lines used on con-struction drawings; (C) identify selected architectural symbols commonly used to represent materials on plans; (D) identify selected electrical, mechanical, and plumb-ing symbols commonly used on plans; (E) identify selected abbreviations commonly used on plans; (F) read and interpret plans, elevations, schedules, sec-tions, and details contained in basic construction drawings; (G) st
	(A) describe the types of drawings usually included in a set of plans; (B) identify the different types of lines used on con-struction drawings; (C) identify selected architectural symbols commonly used to represent materials on plans; (D) identify selected electrical, mechanical, and plumb-ing symbols commonly used on plans; (E) identify selected abbreviations commonly used on plans; (F) read and interpret plans, elevations, schedules, sec-tions, and details contained in basic construction drawings; (G) st



	(D) identify the common materials and methods for in-stalling sheathing on walls; (E) describe or demonstrate how to lay out, assemble, erect, and brace exterior walls for a frame building; (F) describe wall-framing techniques used in masonry construction; (G) explain the use of metal studs in wall framing; (H) explain how to cut and install ceiling joists on a wood frame building; and (I) estimate the materials required for frame walls and ceilings. (25) The student investigates various types of framed roo
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	(K) identify and explain the use and installation of vari-ous other door and window hardware, including security hinges, keep-ers, deadbolts, and peep holes. (27) The student describes various types of stairs and the common building code requirements related to stairs. The student is expected to: (A) identify the various types of stairs; (B) identify the various parts of stairs; (C) identify the materials used in the construction of stairs; (D) interpret construction drawings of stairs; and (E) calculate th
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	(2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) In Construction Management II, students will gain knowledge and skills needed to enter the workforce as apprentice carpenters or building maintenance supervisors' assistants or to build a foundation toward a postsecondary degree in architecture, construc-tion science, drafting, or engineering. Construction Management II includes knowledge of the design, techniq
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	(C) construct a building or a model of a building using a variety of tools, equipment, and machines. (6) The student works safely with construction technology. The student is expected to: (A) master relevant safety tests; (B) follow safety manuals, instructions, and require-ments; (C) identify and classify hazardous materials and wastes correctly; (D) dispose of hazardous materials and waste appropri-ately; and (E) recommend improvements in safety procedures. (7) The student performs basic maintenance on se
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	(12) The student applies communication, mathematical, and scientific knowledge and skills to construction activities. The student is expected to: (A) write technical reports; (B) make technical presentations to groups of individ-uals; (C) use mathematical concepts in construction technol-ogy; and (D) apply scientific principles used in construction technology. (13) The student describes the importance of teamwork, leadership, integrity, honesty, work habits, and organizational skills. The student is expecte
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	(B) follow safety manuals, instructions, and require-ments; (C) identify and classify hazardous materials and wastes; and (D) dispose of hazardous materials and wastes appro-priately. (17) The student solves problems, thinks critically, and makes decisions related to construction. The student is expected to: (A) apply problem-solving strategies; (B) apply critical-thinking strategies; (C) apply decision-making techniques to the selection of technological solutions; and (D) evaluate the impact of technology 
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	(B) distinguish between an energy converter and a transducer; and (C) identify transducers that change energy signals from one form to another. (24) The student knows the concept of radiant energy. The student is expected to: (A) describe radiation; (B) compare fission and fusion in terms of end products, energy, advantages, and availability; and (C) compare and contrast different types of radioactive decay. (25) The student knows the concept of light and optics. The student is expected to: (A) identify cha
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	(H) complete work according to established criteria. §127.100. Construction Technology I (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 2 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: Principles of Construction or Principles of Architecture. Stu-dents shall be awarded two credits for successful completion of 
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	(C) explain the role of Occupational Safety and Health Administration (OSHA) in job-site safety; (D) explain fall protection, ladder safety, stair safety, and scaffold safety procedures; (E) explain the importance of hazard communication (HazCom); (F) explain the importance of Safety Data Sheets (SDS); (G) explain OSHA's General Duty Clause; (H) explain OSHA 1926 CFR Subpart C; (I) identify causes of accidents; (J) identify impacts of accident costs; (K) identify struck-by hazards; (L) identify caught-in-be
	(C) explain the role of Occupational Safety and Health Administration (OSHA) in job-site safety; (D) explain fall protection, ladder safety, stair safety, and scaffold safety procedures; (E) explain the importance of hazard communication (HazCom); (F) explain the importance of Safety Data Sheets (SDS); (G) explain OSHA's General Duty Clause; (H) explain OSHA 1926 CFR Subpart C; (I) identify causes of accidents; (J) identify impacts of accident costs; (K) identify struck-by hazards; (L) identify caught-in-be
	(C) explain the role of Occupational Safety and Health Administration (OSHA) in job-site safety; (D) explain fall protection, ladder safety, stair safety, and scaffold safety procedures; (E) explain the importance of hazard communication (HazCom); (F) explain the importance of Safety Data Sheets (SDS); (G) explain OSHA's General Duty Clause; (H) explain OSHA 1926 CFR Subpart C; (I) identify causes of accidents; (J) identify impacts of accident costs; (K) identify struck-by hazards; (L) identify caught-in-be
	(C) explain the role of Occupational Safety and Health Administration (OSHA) in job-site safety; (D) explain fall protection, ladder safety, stair safety, and scaffold safety procedures; (E) explain the importance of hazard communication (HazCom); (F) explain the importance of Safety Data Sheets (SDS); (G) explain OSHA's General Duty Clause; (H) explain OSHA 1926 CFR Subpart C; (I) identify causes of accidents; (J) identify impacts of accident costs; (K) identify struck-by hazards; (L) identify caught-in-be



	(B) use hand tools in a safe and appropriate manner; (C) state the general safety rules for operating all power tools, regardless of type; (D) identify the portable power tools commonly used by carpenters and describe their uses; and (E) use portable power tools in a safe and appropriate manner. (6) The student interprets architectural and engineering working drawings and specifications. The student is expected to: (A) describe the types of drawings usually included in a set of plans and list the informatio
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	(N) install a subfloor using butt-joint plywood or ori-ented strand board panels; and (O) install a single floor system using tongue-and-groove (T&G) plywood or oriented strand board (OSB) panels. (8) The student knows how to lay out and frame walls and ceilings, rough-in door and window openings, construct corners and partition Ts, brace walls and ceilings, and apply sheathing. The student is expected to: (A) identify the components of a wall and ceiling lay-out; (B) describe the procedure for laying out a
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	(C) perform volume estimates for concrete; (D) identify types of concrete reinforcement materials and describe their uses; (E) identify various types of footings and explain their uses; (F) identify the parts of various types of concrete forms; (G) explain the safety procedures associated with the construction and use of concrete forms; and (H) erect, plumb, and brace a simple concrete form with reinforcement. (11) The student gains knowledge of various types of win-dows, skylights, and exterior doors. The 
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	(c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) In Construction Technology II, students will gain ad-vanced knowledge and skills needed to enter the work
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	(3) The student selects and installs common roofing mate-rials for residential and light commercial projects. The student is ex-pected to: (A) identify the materials and methods used in roofing; (B) explain the safety requirements for roof jobs; (C) install fiberglass shingles on gable and hip roofs; (D) close up a valley using fiberglass shingles; (E) explain how to make various roof projections wa-tertight when using fiberglass shingles; (F) complete the proper cuts and install the main and hip ridge caps
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	(6) The student knows the types and grades of steel framing materials and the process for installing metal framing for interior walls, exterior nonbearing walls, and partitions. The student is expected to: (A) identify the components of a steel framing system; (B) identify and select the tools and fasteners used in a steel framing system; (C) identify applications for steel framing systems; (D) demonstrate the ability to build back-to-back, box, and L-headers; (E) layout and install a steel stud structural 
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	(A) identify various types of door jambs and frames; (B) demonstrate the installation procedures for placing door jambs and frames in different types of interior partitions; (C) identify different types of interior doors; (D) identify different types of interior door hardware and demonstrate the installation procedures for them; (E) list and identify items included on a typical door schedule; and (F) demonstrate the procedure for placing and hanging a door. (10) The student gains knowledge of the materials,
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	(C) estimate supplies, materials, and labor costs for work orders; (D) apply the principles of mathematics for accurate standard and metric measurements; and (E) read and interpret appropriate blueprints, drawings, charts, and diagrams. (3) The student knows the concepts and skills that form the core knowledge of mill and cabinetmaking. The student is expected to: (A) demonstrate knowledge of cabinetmaking design; (B) demonstrate knowledge of the use of woods, fasten-ers, hardware, glass, and mirrors; and (
	(C) estimate supplies, materials, and labor costs for work orders; (D) apply the principles of mathematics for accurate standard and metric measurements; and (E) read and interpret appropriate blueprints, drawings, charts, and diagrams. (3) The student knows the concepts and skills that form the core knowledge of mill and cabinetmaking. The student is expected to: (A) demonstrate knowledge of cabinetmaking design; (B) demonstrate knowledge of the use of woods, fasten-ers, hardware, glass, and mirrors; and (
	(C) estimate supplies, materials, and labor costs for work orders; (D) apply the principles of mathematics for accurate standard and metric measurements; and (E) read and interpret appropriate blueprints, drawings, charts, and diagrams. (3) The student knows the concepts and skills that form the core knowledge of mill and cabinetmaking. The student is expected to: (A) demonstrate knowledge of cabinetmaking design; (B) demonstrate knowledge of the use of woods, fasten-ers, hardware, glass, and mirrors; and (
	(C) estimate supplies, materials, and labor costs for work orders; (D) apply the principles of mathematics for accurate standard and metric measurements; and (E) read and interpret appropriate blueprints, drawings, charts, and diagrams. (3) The student knows the concepts and skills that form the core knowledge of mill and cabinetmaking. The student is expected to: (A) demonstrate knowledge of cabinetmaking design; (B) demonstrate knowledge of the use of woods, fasten-ers, hardware, glass, and mirrors; and (
	(C) estimate supplies, materials, and labor costs for work orders; (D) apply the principles of mathematics for accurate standard and metric measurements; and (E) read and interpret appropriate blueprints, drawings, charts, and diagrams. (3) The student knows the concepts and skills that form the core knowledge of mill and cabinetmaking. The student is expected to: (A) demonstrate knowledge of cabinetmaking design; (B) demonstrate knowledge of the use of woods, fasten-ers, hardware, glass, and mirrors; and (



	liability considerations, limiting course enrollment to 15 students is recommended. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as 
	liability considerations, limiting course enrollment to 15 students is recommended. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as 


	(D) use respirators. (5) The student understands the importance of being trained in and aware of safe practices and expectations for the masonry industry, including working safely from elevated surfaces. The student is expected to: (A) explain fall protection procedures; (B) describe personal fall arrest systems; (C) list basic scaffold safety guidelines; and (D) explain how to protect against falling objects. (6) The student explains safe practices and expectations for the masonry industry. The student is 
	(D) use respirators. (5) The student understands the importance of being trained in and aware of safe practices and expectations for the masonry industry, including working safely from elevated surfaces. The student is expected to: (A) explain fall protection procedures; (B) describe personal fall arrest systems; (C) list basic scaffold safety guidelines; and (D) explain how to protect against falling objects. (6) The student explains safe practices and expectations for the masonry industry. The student is 
	(D) use respirators. (5) The student understands the importance of being trained in and aware of safe practices and expectations for the masonry industry, including working safely from elevated surfaces. The student is expected to: (A) explain fall protection procedures; (B) describe personal fall arrest systems; (C) list basic scaffold safety guidelines; and (D) explain how to protect against falling objects. (6) The student explains safe practices and expectations for the masonry industry. The student is 


	(2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) Masonry Technology II is designed to further enhance the skills and knowledge of the beginning masonry student. For safety and liability considerations, limiting course enrollment to 15 students is recommended. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations t
	(2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) Masonry Technology II is designed to further enhance the skills and knowledge of the beginning masonry student. For safety and liability considerations, limiting course enrollment to 15 students is recommended. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations t
	(2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) Masonry Technology II is designed to further enhance the skills and knowledge of the beginning masonry student. For safety and liability considerations, limiting course enrollment to 15 students is recommended. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations t
	(2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) Masonry Technology II is designed to further enhance the skills and knowledge of the beginning masonry student. For safety and liability considerations, limiting course enrollment to 15 students is recommended. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations t



	(3) The student learns to describe the ingredients and types of mortar. The student is expected to: (A) explain the use of Portland cement, hydrated lime, and sand; (B) identify masonry cement; (C) explain pre-blended mortars; (D) explain the use of water and admixtures; (E) list the types of masonry mortars; (F) explain the properties of plastic mortar; (G) identify the properties of hardened mortar; (H) identify the common problems found in mortar ap-plication and their solutions; (I) describe the effects
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	(P) draw scaled wall thickness plans, elevations, and sections; (Q) develop details of floor and wall sections as re-quired; (R) demonstrate knowledge of the Americans with Dis-abilities Act; (S) assemble an architectural design in three dimen-sions; (T) customize screen menus to fit specific problems or needs; (U) construct points, lines, and other geometric forms using accepted computer-aided design methods; (V) create a freehand simple one-point perspective; (W) use a computer system to create a bill of 
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	sions about formal qualities, historical and cultural contexts, intents, and meanings. (10) The student makes informed career decisions that re-flect career goals. The student is expected to: (A) determine employment and entrepreneurial oppor-tunities and preparation requirements in architecture and related fields; (B) propose short-term and long-term career goals; (C) describe technology used in architectural careers; (D) maintain a project portfolio that documents experi-ence by using graphic or written d
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	(A) use the tools, materials, and equipment commonly employed in the field of architectural computer-aided design in a safe manner; (B) handle and dispose of environmentally hazardous materials used in the field of architecture in accordance with the mate-rial safety data sheet (MSDS), the Occupational Safety and Health Ad-ministration (OSHA), and the Environmental Protection Agency (EPA) regulations; and (C) demonstrate knowledge of new and emerging tech-nologies that may affect the field of architecture. 
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	(B) construct architectural drawings using advanced computer-aided design drafting skills; (C) create two-or three-point perspectives; (D) create three-dimensional solid models; (E) view three-dimensional objects in several different positions; (F) use a computer system to create a bill of materials; (G) use a computer-aided drafting system to create and modify nonresidential or residential architectural drawings; (H) plot architectural drawings for presentation; and (I) render three-dimensional objects wit
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	(A) compare and contrast historical and contemporary styles by identifying general themes and trends; (B) describe general characteristics in architectural art-works from a variety of cultures; and (C) compare and contrast career opportunities in archi-tecture. (11) The student makes advanced, informed judgments about personal architectural projects and the architectural projects of others. The student is expected to: (A) interpret, evaluate, and justify architectural artistic decisions in personal architec
	(A) compare and contrast historical and contemporary styles by identifying general themes and trends; (B) describe general characteristics in architectural art-works from a variety of cultures; and (C) compare and contrast career opportunities in archi-tecture. (11) The student makes advanced, informed judgments about personal architectural projects and the architectural projects of others. The student is expected to: (A) interpret, evaluate, and justify architectural artistic decisions in personal architec
	(A) compare and contrast historical and contemporary styles by identifying general themes and trends; (B) describe general characteristics in architectural art-works from a variety of cultures; and (C) compare and contrast career opportunities in archi-tecture. (11) The student makes advanced, informed judgments about personal architectural projects and the architectural projects of others. The student is expected to: (A) interpret, evaluate, and justify architectural artistic decisions in personal architec
	(A) compare and contrast historical and contemporary styles by identifying general themes and trends; (B) describe general characteristics in architectural art-works from a variety of cultures; and (C) compare and contrast career opportunities in archi-tecture. (11) The student makes advanced, informed judgments about personal architectural projects and the architectural projects of others. The student is expected to: (A) interpret, evaluate, and justify architectural artistic decisions in personal architec
	(A) compare and contrast historical and contemporary styles by identifying general themes and trends; (B) describe general characteristics in architectural art-works from a variety of cultures; and (C) compare and contrast career opportunities in archi-tecture. (11) The student makes advanced, informed judgments about personal architectural projects and the architectural projects of others. The student is expected to: (A) interpret, evaluate, and justify architectural artistic decisions in personal architec



	ments, construction, and furnishings to make wise consumer decisions, increase productivity, promote sustainability, and compete in industry. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, wh
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	(A) research consumer rights and responsibilities asso-ciated with housing; (B) contrast the impact of needs and wants on the costs of housing; (C) analyze legal and financial aspects of purchasing, leasing, and renting housing; and (D) summarize laws and public policies that impact housing decisions and costs. (4) The student recommends practices that will create a safe, secure, and well-maintained home. The student is expected to: (A) research the effect of housing conditions on health, safety, and the en
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	(B) plan for effective use of space zones and placement of furnishings; (C) apply drafting techniques, including scaled draw-ings that facilitate space planning and technological applications; (D) determine the effect of technological applications on interior design practices; (E) differentiate design practices to meet individual, business, and special needs; (F) research energy conservation and sustainability practices that affect interior design; and (G) summarize laws, public policies, and regulations im
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	(E) research and describe the impact of technology on furniture, including current trends. (14) The student determines the role of appliances in inte-rior design for residential and nonresidential settings. The student is expected to: (A) analyze the functional and aesthetic aspects of ap-pliances; (B) determine the process for selection of appliances, including consideration of special needs; (C) research and explain the safe use and care of appli-ances, including current trends; and (D) research technolog
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	(A) select educational and work history highlights to create a personal resume; (B) develop a resume using word processing technol-ogy; (C) contact professional references to acquire recom-mendations; (D) obtain appropriate letters of recommendation; and (E) document and maintain a record of work experi-ences, licenses, certifications, credentials, and education and training to build a portfolio. (19) The student applies the concepts and skills of the pro-fession to simulated or actual work situations. The 
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	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) apply oral and written communication skills clearly, concisely, convincingly, and effectively to explain and justify actions in a socially acceptable manner that is easily understood by others; (B) problem-solve using job-appropriate mathematical skills; (C) demonstrate an understanding of leadership skills; (D) cooperate, contribute, and c
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	(B) apply layout and design lines, symbols, and draw-ings; (C) demonstrate knowledge of the theory and use of color in interior design; and (D) demonstrate knowledge of the principles of com-puter-aided drafting. (5) The student knows the function and application of the tools, equipment, technologies, and materials used in architectural in-terior design. The student is expected to: (A) use tools, materials, and equipment commonly em-ployed in the field of architectural interior design in a safe manner; (B) 
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	(E) research new and emerging technologies that may affect the field of furniture repair and upholstery services; (F) research the types, properties, and uses of paints, varnishes, polishes, and waxes; and (G) research an architectural project such as urban re-newal, green architecture, or innovative design. (8) The student understands the concepts and skills that form the core knowledge of furniture repair and upholstery. The stu-dent is expected to: (A) identify styles and periods of furniture; (B) identi
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	(C) use mathematical formulas to determine conduit bends; (D) make 90 degree bends, back-to-back bends, offsets, kicks, and saddle bends using a hand bender; and (E) cut, ream, and thread conduit. (4) The student gains knowledge of the hardware and sys-tems used by an electrician to mount and support boxes, receptacles, and other electrical components. The student is expected to: (A) identify and explain the use of threaded fasteners; (B) identify and explain the use of non-threaded fasten-ers; (C) identify
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	(N) install conductors in conduit; and (O) pull conductors in a conduit system. (10) The student learns electrical symbols and their use in design drawings. Additionally, students learn to interpret schematics, one-line diagrams, and wiring diagrams. The student is expected to: (A) explain the basic layout of a design drawing; (B) describe the information included in the title block of a drawing; (C) identify common symbols and the various types of lines used on drawings; (D) understand the use of architect
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	(E) explain the role of the National Electrical Code in residential wiring; (F) compute branch circuit loads and explain their in-stallation requirements; (G) explain the types and purposes of equipment grounding conductors; (H) explain the purpose of ground-fault circuit inter-rupters and tell where they must be installed; (I) determine the size of outlet boxes and select the proper type for different wiring methods; (J) describe rules for installing electric space heating and heating, ventilating, and air
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify job opportunities with their accompanying job duties such as electrician, building maintenance technician, man-ager, and electrical engineer; and (B) research careers along with the education, job skills, and experience required to achieve a career goal. (2) The student knows the issues associated with electrical hazards found on a jobsite. The student is e
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	(O) describe the methods for determining various motor connections; and (P) describe general motor protection requirements as delineated by the National Electrical Code. (4) The student learns the purpose for grounding and bond-ing electrical systems. The student is expected to: (A) explain the purpose of grounding and the scope of the National Electrical Code; (B) distinguish between a short circuit and a ground fault; (C) define the National Electrical Code ground-related terms; (D) distinguish between sy
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	(D) bend offsets, kicks, saddles, and segmented and parallel bends; (E) explain the requirements for the National Electrical Code for bending conduit; (F) compute the radius, degrees in bend, developed length, and gain for conduit up to six inches; and (G) explain how to correct damaged conduit and mod-ify existing bends. (6) The student learns to select and size outlet boxes, pull boxes, and junction boxes. The student is expected to: (A) describe the different types of nonmetallic and metallic boxes; (B) 
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	(K) explain how to support conductors in vertical con-duit runs; (L) describe the installation of cables in cable trays; (M) explain the importance of communication during a cable-pulling operation; and (N) calculate the probable stress or tension in cable pulls. (8) The student installs cable trays and modifies cable trays and cable. The student is expected to: (A) describe the components that make up a cable tray assembly; (B) explain the methods used to hang and secure a cable tray; (C) describe how cabl
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	(A) describe various types of electric services for com-mercial and industrial installations; (B) read electrical drawings and diagrams describing service installation; (C) calculate and select service-entrance equipment; (D) explain the role of the National Electrical Code in service installations; (E) install main disconnect switches, panel boards, and overcurrent protection devices; (F) identify the circuit loads, number of circuits re-quired, and installation requirements for distribution panels; (G) ex
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	(13) The student learns the basic principles of human vi-sion and the characteristics of light. The student is expected to: (A) explain how the human eye works; (B) describe the characteristics of light; (C) recognize the different kinds of lamps and explain the advantages and disadvantages of each type, including incandescent, halogen, fluorescent, and high-intensity discharge; (D) select and install lamps into lighting fixtures; and (E) recognize and install various types of light-ing fixtures, including 
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	(2) The student learns the basic principles of HVAC and refrigeration. The student is expected to: (A) explain the basic principles of HVAC; (B) describe what the Clean Air Act means to the HVAC and refrigeration industry; and (C) identify the types of schedules and drawings used by the HVAC and refrigeration industry. (3) The student applies knowledge and skills in mathemat-ics as they relate to HVAC and the principles of refrigeration. The student is expected to: (A) identify similar units of measurement 
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	(M) cut, ream, and thread ferrous metal pipe; (N) join lengths of threaded pipe together and install fit-tings; (O) describe the main points to consider when installing pipe runs; and (P) describe the methods used to join grooved piping. (6) The student knows electrical principles, power genera-tion and distribution, electrical components, direct current circuits, and electrical safety. The student is expected to: (A) explain how electrical power is distributed; (B) describe how voltage, current, resistance
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	(B) describe how combustion occurs and identify the by-products of combustion; (C) identify the various types of fuels used in heating; (D) identify the major components and accessories of an induced draft and condensing gas furnace and explain the function of each component; (E) describe the factors that must be considered when installing a furnace; (F) identify the major components of a gas furnace and describe how each works; (G) use a manometer under supervision to measure and adjust manifold pressure o
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	technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) In Heating, Ventilation, and Air Conditioning (HVAC) and Refrigeration Technology II, students will gain advanced knowl-edge and skills needed to enter the industry as HVAC and refrigeration technicians or building maintenance technicians or su
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	(G) explain the various draft control devices used with natural-draft furnaces; (H) calculate the size of a vent required for a given ap-plication; and (I) adjust a thermostat heat anticipator. (4) The student gains knowledge of hot water heating sys-tems, focusing on safe operation of the low-pressure boiler and piping systems commonly used in residential applications. The student is ex-pected to: (A) explain the terms and concepts used when working with hot-water heating; (B) identify the major components
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	(A) identify the common types of leak detectors and ex-plain how each is used; (B) perform leak detection tests using selected meth-ods; (C) identify the service equipment used for evacuating a system and explain why each item of equipment is used; (D) perform system evacuation and dehydration; (E) identify the service equipment used for recovering refrigerant from a system and for recycling the recovered refrigerant and explain why each item of equipment is used; (F) perform a refrigerant recovery; (G) eva
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	(D) describe the operation and function of thermistors and cad cells; (E) test semiconductor components; and (F) identify the connectors on a personal computer. (9) The student learns the operation, testing, and adjust-ment of conventional and electronic thermostats as well as the oper-ation of common electrical, electronic, and pneumatic circuits used to control HVAC systems. The student is expected to: (A) explain the function of a thermostat in an HVAC system; (B) describe different types of thermostats 
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	(B) isolate problems to electrical and mechanical func-tions in cooling systems; (C) recognize and use equipment manufacturers' trou-bleshooting aids to troubleshoot cooling systems; (D) identify and use the service instruments needed to troubleshoot cooling systems; (E) troubleshoot selected problems in cooling equip-ment; and (F) state the safety precautions associated with cooling troubleshooting. (12) The student learns the principles of reverse-cycle heat-ing, the operation of various types of heat pum
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	(K) perform preventive maintenance inspection and cleaning procedures; and (L) list ways to develop and maintain good customer relations. (14) The student demonstrates how to lay out, fabricate, install, and join sheet metal ductwork. The student is expected to: (A) identify and describe the types of sheet metal; (B) define properties of steel and aluminum alloys; (C) describe a layout method and perform proper cut-ting; (D) join sheet metal duct sections using proper seams and connectors; (E) describe prop
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	(2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) In Plumbing Technology I, students will gain knowl-edge and skills needed to enter the industry as a plumbing apprentice, building maintenance technician, or supervisor or prepare for a post-secondary degree in construction management, architecture, or engi-neering. Students will acquire knowledge and skills in industry work-place basics and employer/customer e
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	(H) describe and demonstrate the lockout/tagout process; and (I) understand the purpose of material safety data sheets (MSDS) and their importance to job-site and personal safety. (3) The student understands and demonstrates what em-ployer and customer expectations are and is familiar with industry workplace basics and their importance. The student is expected to: (A) identify job opportunities and their accompanying job duties such as a plumber, building maintenance technician or su-pervisor, manager, and 
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	(C) demonstrate mathematical competency in the met-ric system and how the metric system is used in the plumbing industry; (D) square various numbers and determine the square roots of numbers with and without a calculator; (E) identify and demonstrate the parts of a plumbing fit-ting and use common pipe-measuring techniques; (F) use fitting dimensions tables to determine fitting al-lowances and thread makeup; and (G) demonstrate how to measure end-to-end, center-to-center, and end-to-center measurements usin
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	and the methods for cutting, reaming, joining, and installing copper tubing. The student is expected to: (A) identify the different types of copper tubing; (B) identify the material properties and storage and han-dling requirements of copper tubing; (C) identify the types of fittings and valves used with copper tubing; (D) identify the various techniques used in hanging and supporting copper tubing; (E) demonstrate, using industry standards, how to safely solder copper tubing using different heat sources; (
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	(c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) In Plumbing Technology II, students will gain the ad-vanced knowledge and skills needed to enter the indu
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	(D) identify and safely demonstrate the use of selected hand and power tools. (3) The student understands different types of drill bits used in the plumbing profession. The student is expected to: (A) explain the differences among and applications for masonry, twist steel, hole saw, paddle, and self-feeding wood bits; and (B) demonstrate the use and application of masonry, twist steel, hole saw, paddle, and self-feeding wood bits. (4) The student applies algebra and geometry to solve plumbing-related proble
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	(7) The student understands and applies how to install plumbing fixtures according to plumbing code. The student is expected to: (A) demonstrate how to install a toilet; and (B) demonstrate how to install sinks and different faucets. (8) The student learns plot plans, structural design, shop drawings, elevation drawings, as-built drawings, equipment arrange-ment drawings, pipe and instrumentation drawings, isometric draw-ings, and detail drawings. The student is expected to: (A) identify types of drawings; 
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	(A) identify different types of backflow such as gravity, back-pressure, and back siphonage; (B) demonstrate an understanding of degree of hazard such as toxic, nontoxic, polluted, and contaminated; and (C) demonstrate an understanding of cross connection protection such as air gap, reduced pressure zone backflow preventer, double check valve assembly, pressure type vacuum breaker, and at-mospheric type vacuum breaker. (13) The student understands and applies how to size, in-stall, and test a natural gas sy
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	technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Architecture and Construction Career Cluster fo-cuses on designing, planning, managing, building, and maintaining the built environment. (3) Practicum in Construction Management is an occupa-tionally specific course designed to provide classroom technical in-struction or on-the-job training experiences. Safety and career oppor-tunities are included in addition to work ethics and job
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	(4) The student describes the intended and unintended ef-fects of construction management solutions. The student is expected to: (A) use an assessment strategy to determine the risks and benefits of a research project; and (B) describe how construction management has af-fected individuals, societies, cultures, economies, and environments. (5) The student solves problems, thinks critically, and makes decisions related to research, design, and development. The student is expected to: (A) develop or improve a 
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	(C) establish design criteria and constraints. (11) The student predicts the impacts of emerging applica-tions of construction technology. The student is expected to: (A) describe the emerging technologies in a field; and (B) identify the factors that may influence the adoption of emerging technologies. (12) The student improves the quality of a product or ser-vice using different quality-control techniques. The student is expected to: (A) define quality; (B) assess the quality of a specific product or serv
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	(18) The student determines employment opportunities and preparation requirements for careers in the construction-manage-ment industries. The student is expected to: (A) determine preparation requirements for various lev-els of employment in a variety of careers in construction management; (B) analyze the future employment outlook of construc-tion management; (C) describe entrepreneurial opportunities in construc-tion management; (D) determine how interests, abilities, personal priori-ties, and family respo
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	Management II. Corequisite: Practicum in Construction Management. This course must be taken concurrently with Practicum in Construction Management and may not be taken as a stand-alone course. Students shall be awarded one credit for successful completion of this course. A student may repeat this course once for credit provided that the student is experiencing different aspects of the industry and demonstrating pro-ficiency in additional and more advanced knowledge and skills. (c) Introduction. (1) Career a
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	(C) analyze, interpret, and effectively communicate in-formation, data, and observations; (D) observe and interpret verbal and nonverbal cues and behaviors to enhance communication; and (E) apply active listening skills to obtain and clarify in-formation. (3) The student applies concepts of critical thinking and problem solving. The student is expected to: (A) employ critical-thinking skills with increased flu-ency both independently and in groups to solve problems and make decisions; and (B) analyze elemen
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	(I) collect representative work samples. §127.147. Practicum in Construction Technology (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 4 course and is recommended for students in Grade 12. Prerequisite: Construction Technology II, Building Maintenance Technology II; Electrical Tech-nology II; Heating, Ventilation, and Air Conditioning (HVAC) and
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	(B) participate in training, education, or preparation for licensure, certification, or other relevant credentials to prepare for em-ployment; (C) demonstrate professional standards and personal qualities needed to be employable such as punctuality, time manage-ment, initiative, and cooperation with increased fluency; (D) complete tasks with high standards to ensure qual-ity products and services; (E) employ teamwork and conflict-management skills with increased fluency to achieve collective goals; and (F) 
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	(A) conduct, document, and evaluate learning activities in a supervised construction technology experience; (B) develop advanced technical knowledge and skills related to the student's occupational objective; (C) develop a management plan for a project or an ac-tivity; (D) apply the appropriate codes, laws, standards, or reg-ulations related to a research and development project; (E) develop a flowchart to plan a project; (F) determine and use the appropriate technology to solve a problem or complete a task
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	in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) explain the role of an employee in the construction industry; (B) demonstrate c
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	(B) construct a six-brick column with a level; (C) construct an eight-brick column with a level; and (D) construct a ten-brick column with a level. (6) The student lays CMU. The student is expected to: (A) build a block CMU lead with a level; (B) build a block CMU wall with a level; and (C) build a block CMU corner with a level. (7) The student builds a block CMU column. The student is expected to: (A) build a four-block column of 8-inch block CMU; (B) build a six-block column of 8-inch block CMU; (C) build
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	(C) lay queen-size brick to a line; and (D) lay utility brick to a line. (13) The student lays CMU to a line. The student is ex-pected to: (A) lay 8-inch block CMU to a line; (B) lay 4-inch block CMU to a line; (C) lay 6-inch block CMU to a line; and (D) lay 12-inch block CMU to a line. §127.150. Extended Practicum in Masonry Technology (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General
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	(B) develop advanced technical knowledge and skills related to the student's occupational objective; (C) demonstrate proficiency spreading mortar; (D) construct single wythe brick walls with level; (E) construct a brick wall demonstrating different brick positions in a wall; (F) build a brick column with advanced proficiency; (G) lay concrete masonry unit (CMU) with advanced proficiency; (H) build a block CMU column with advanced profi-ciency; (I) construct a composite masonry wall of brick and block; (J) i
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	in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify employment opportunities, including en-trepreneurship and preparation 
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	(5) The student designs multimedia communication and rendering products using appropriate architectural design processes and techniques. The student is expected to: (A) develop or improve communication products that meet specified needs; and (B) maintain a project portfolio that documents archi-tectural projects using a variety of multimedia techniques. (6) The student produces multimedia communication and rendering products using the appropriate tools, equipment, machines, materials, and processes. The stu
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	(11) The student demonstrates ethical and legal practices for careers in the architectural-related workplace. The student is ex-pected to: (A) summarize the rights and responsibilities of em-ployers and employees; (B) exhibit ethical practices as defined by the architec-tural industry; (C) analyze legal aspects of the architectural-related workplace; (D) develop a school-based learning activity in collab-oration with the teacher and at least one related mentor that provides an in-depth study of at least one
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	(B) handle and dispose of environmentally hazardous materials used in the student's chosen field in a proper manner; and (C) demonstrate use of tools and equipment commonly employed in the architectural design field in a safe manner. (5) The student understands the professional, ethical, and legal responsibilities in architectural design. The student is expected to: (A) demonstrate a positive, productive work ethic by performing assigned tasks as directed; (B) apply ethical reasoning to a variety of situati
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	(3) Practicum in Interior Design is an occupationally spe-cific course designed to provide job-specific skills through laboratory training, job shadowing, or work situations in areas compatible with identified career goals in interior design. In addition, students will be expected to develop knowledge and skills related to housing, furnish-ings, and equipment construction or equipment management and ser-vices. (4) Students are encouraged to participate in extended learning experiences such as career and tec
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	(B) identify characteristics of materials and workman-ship in relationship to appearance, performance, use, and care of fur-nishings; (C) explain labeling requirements and appropriate pro-cedures for the care of various furnishings; (D) interpret information provided in equipment use and care manuals; and (E) demonstrate procedures for the care and mainte-nance of different types of furnishings and equipment. (4) The student determines treatments and accessories suit-able for residential and nonresidential 
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	(F) demonstrate appropriate business and personal eti-quette in the workplace; (G) exhibit productive work habits and attitudes; and (H) maintain a project portfolio that documents interior design projects using a variety of multimedia techniques with a profes-sional resume. (12) The student determines employment opportunities and preparation requirements for careers in the housing, furnishings, and equipment industries. The student is expected to: (A) determine preparation requirements for various lev-els 
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	(B) analyze elements of problems to develop creative and innovative solutions; and (C) conduct technical research to gather information necessary for decision making. (4) The student understands and applies proper safety and security techniques in the workplace. The student is expected to: (A) demonstrate understanding of and consistently fol-low workplace safety rules and regulations; (B) apply safety rules in performing various workplace procedures according to industry standards; and (C) demonstrate safe
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	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) explore opportunities in training, education, and certifications for employment; (B) demonstrate professional standards and personal qualities needed to be employable such as oral and written commu-nication, leadership, teamwork, appreciation for diversity, conflict management, customer service, work ethic, and adaptability; (C) demonstrate
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	(5) The student uses technology applications when com-pleting Arts, Audio/Video Technology, and Communications projects and processes. The student is expected to: (A) use technology applications such as social media, email, Internet, writing and publishing, presentation, and spreadsheet or database applications for Arts, Audio/Video Technology, and Com-munications projects; and (B) use processes such as personal information man-agement, file management, and file sharing. (6) The student understands arts, au
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	(E) acquire and exchange information in a variety of electronic file sharing formats; and (F) combine graphics, images, and sound. (10) The student understands principles of graphic design and illustration. The student is expected to: (A) research the history of visual arts and design; (B) explain the evolution of art and design; (C) compare current visual arts technologies with his-torical technologies; (D) understand general characteristics in artwork from a variety of cultures; and (E) analyze and apply 
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	(A) demonstrate an understanding of ethical conduct re-lated to interacting with others such as maintaining client confidential-ity and privacy of sensitive content and giving proper credit for ideas; (B) examine the First Amendment, Federal Communi-cations Commission regulations, Freedom of Information Act, liability laws, and other regulations for compliance issues; (C) examine the liabilities, copyright laws, fair use, and duplication of materials associated with productions and performances; (D) analyze
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	(E) determine the use of art elements such as color, tex-ture, form, line, and space; and (F) determine the use of principles of design such as continuity, pattern, rhythm, balance, proportion, and unity in products. (21) The student makes informed judgments about product designs and the designs of others. The student is expected to: (A) interpret, evaluate, and justify artistic decisions; and (B) select and analyze original product designs by peers and others to form precise conclusions about formal qualit
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	(D) create a career portfolio to document information such as work experiences, licenses, certifications, and work samples; (E) demonstrate skills in evaluating and comparing em-ployment opportunities; and (F) examine employment opportunities in en-trepreneurship. (2) The student applies academic knowledge and skills in animation projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of content, technical concepts, vo-cabulary, grammar, p
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	(C) model respect of intellectual property; (D) demonstrate proper etiquette and knowledge of ac-ceptable use policies; and (E) analyze the impact of the animation industry on so-ciety. (9) The student applies technical skills for efficiency. The student is expected to employ planning and time-management skills to complete work tasks. (10) The student develops an understanding of animation technology. The student is expected to: (A) demonstrate appropriate use of hardware compo-nents, software programs, and
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	(A) describe and use audience identification, script writing, character design, storyboarding, and audio and delivery formats; (B) describe and use cells, stop motion, tweening, mo-tion paths, masking, looping, scripting/programming, and interactivity; (C) describe lighting and camera shots; (D) describe and use flip books, claymation, or cut-outs; (E) render; and (F) describe and use postproduction processes such as editing and creating titles, credits, and special effects. (16) The student presents oral o
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	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify and participate in training, education, or certification for employment; (B) identify and demonstrate positive work behaviors and personal qualities needed to be employable; (C) demonstrate skills related to seeking and applying for employment; (D) create a career portfolio to document information such as work experiences, licenses
	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify and participate in training, education, or certification for employment; (B) identify and demonstrate positive work behaviors and personal qualities needed to be employable; (C) demonstrate skills related to seeking and applying for employment; (D) create a career portfolio to document information such as work experiences, licenses
	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify and participate in training, education, or certification for employment; (B) identify and demonstrate positive work behaviors and personal qualities needed to be employable; (C) demonstrate skills related to seeking and applying for employment; (D) create a career portfolio to document information such as work experiences, licenses


	(A) demonstrate leadership skills independently and in a group setting; (B) conduct and participate in groups; and (C) model mentoring skills. (8) The student applies ethical decision making and under-stands and complies with laws regarding use of technology in anima-tion. The student is expected to: (A) demonstrate an understanding of ethical conduct re-lated to interacting with others such as maintaining client confidential-ity and privacy of sensitive content and giving proper credit for ideas; (B) discu
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	(B) describe how evolving technology is affecting the industry; (C) analyze the use of symbols in the animation of di-verse cultures; (D) compare current animation technologies with his-torical technologies; (E) compare various styles of animation; and (F) explore emerging and innovative animation tech-nologies and software. (15) The student understands and applies animation prin-ciples, elements, and techniques. The student is expected to: (A) describe and use audience identification, script writing, chara
	(B) describe how evolving technology is affecting the industry; (C) analyze the use of symbols in the animation of di-verse cultures; (D) compare current animation technologies with his-torical technologies; (E) compare various styles of animation; and (F) explore emerging and innovative animation tech-nologies and software. (15) The student understands and applies animation prin-ciples, elements, and techniques. The student is expected to: (A) describe and use audience identification, script writing, chara
	(B) describe how evolving technology is affecting the industry; (C) analyze the use of symbols in the animation of di-verse cultures; (D) compare current animation technologies with his-torical technologies; (E) compare various styles of animation; and (F) explore emerging and innovative animation tech-nologies and software. (15) The student understands and applies animation prin-ciples, elements, and techniques. The student is expected to: (A) describe and use audience identification, script writing, chara
	(B) describe how evolving technology is affecting the industry; (C) analyze the use of symbols in the animation of di-verse cultures; (D) compare current animation technologies with his-torical technologies; (E) compare various styles of animation; and (F) explore emerging and innovative animation tech-nologies and software. (15) The student understands and applies animation prin-ciples, elements, and techniques. The student is expected to: (A) describe and use audience identification, script writing, chara
	(B) describe how evolving technology is affecting the industry; (C) analyze the use of symbols in the animation of di-verse cultures; (D) compare current animation technologies with his-torical technologies; (E) compare various styles of animation; and (F) explore emerging and innovative animation tech-nologies and software. (15) The student understands and applies animation prin-ciples, elements, and techniques. The student is expected to: (A) describe and use audience identification, script writing, chara



	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat
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	(6) The student understands animation systems. The stu-dent is expected to analyze and summarize the history and evolution of the animation field. (7) The student applies cyber safety procedures. The stu-dent is expected to implement personal and professional safety rules and regulations. (8) The student applies leadership characteristics to student leadership and professional development activities. The student is ex-pected to: (A) employ leadership skills to accomplish goals and objectives by analyzing th
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	(13) The student applies the elements and principles of art to animation projects. The student is expected to: (A) identify animation design elements such as line, color, shape, and texture; (B) explain the use of additive color theory; and (C) compare various styles of animation. (14) The student applies pre-production processes. The student is expected to: (A) analyze target audience to identify needs and wants; (B) write and edit scripts; (C) create storyboards; and (D) select aspect ratio and frame rate
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	(4) The student understands and employs problem-solving methods and conflict-management skills. The student is expected to: (A) employ critical-thinking skills independently and in groups; and (B) employ interpersonal skills in groups to solve prob-lems. (5) The student applies technology applications. The stu-dent is expected to use personal information management, email, Inter-net, writing and publishing, and presentation applications for animation projects. (6) The student applies cyber safety procedures
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	(D) demonstrate familiarity with commercial produc-tion applications. (11) The student demonstrates animation principles and el-ements. The student is expected to: (A) apply animation principles such as arcs, timing, and exaggeration; and (B) identify animation elements such as cycles, layers, transitions, and transparency. (12) The student applies the elements and principles of art to animation projects. The student is expected to: (A) identify animation design elements such as line, color, shape, and text
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	Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Arts, Audio/Video Technology, and Communica-tions Career Cluster focuses on careers in designing, producing, ex-hibiting, performing, writing, and publishing multimedi
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	(A) adapt language for audience, purpose, situation, and intent through structure and style; (B) organize oral and written information; (C) interpret and communicate information, data, and observations; (D) deliver formal and informal presentations; (E) apply active listening skills; (F) listen to and speak with diverse individuals; and (G) exhibit public relations skills. (4) The student understands and examines problem-solv-ing methods. The student is expected to: (A) employ critical-thinking skills indep
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	(D) analyze the ethical impact of the audio and video production industry on society; and (E) evaluate audio and video products for accuracy and validity. (10) The student uses innovative thinking to develop new ideas and processes for solving real-world issues and conveying those ideas to a global audience through a digital product. The student is expected to: (A) examine real-world issues relating to current topics such as health care, government, business, or education; and (B) create unique methods and 
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	(M) distinguish between analog and digital formats; (N) describe various videography techniques, including picture composition, focus, camera and tripod movements, and proper exposure and white balance; (O) understand the basics of audio and video editing platforms such as differences between linear and nonlinear editing sys-tems; and (P) describe various digital platforms, including high definition and standard definition. (14) The student understands the pre-production process. The student is expected to:
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	(C) examine and employ professional networking op-portunities such as career and technical student organizations, profes-sional social media, industry professional organizations; and (D) examine employment opportunities in en-trepreneurship. (10) The student applies technical skills for efficiency. The student is expected to: (A) employ planning and time-management skills to complete work tasks; and (B) use technology to enhance productivity. (11) The student develops a basic understanding of audio and vide
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	(D) monitor process and product quality using estab-lished criteria; (E) create a script and identify resources needed to be-gin the production; (F) apply budgeting considerations for cast, crew, equipment, and location; (G) analyze the script and storyboard for a successful production; (H) participate in the team roles required for completion of a production; and (I) employ cast, crew, equipment, and location for a scripted production. (16) The student understands the production process. The student is exp
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	(M) deliver products in a variety of media by using var-ious delivery formats such as disk, broadcast, cellular, portable device, electronic, and online delivery; (N) use appropriate computer-based productivity tools to create and modify solutions to problems; (O) create audio and video technology products for a variety of purposes and audiences; (P) develop technical documentation related to audio and video technology; and (Q) demonstrate innovative uses of a wide range of emerging technologies, including 
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	nication, leadership, teamwork, appreciation for diversity, conflict management, customer service, work ethic, and adaptability; (C) demonstrate skills related to seeking and applying for employment; and (D) create resume and cover letter/letter of interest to document information such as work experiences, licenses, certifica-tions, and work samples. (2) The student applies academic knowledge and skills in production projects. The student is expected to: (A) apply English language arts knowledge and skills 
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	(7) The student applies safety regulations. The student is expected to: (A) implement personal and workplace safety rules and regulations; (B) recognize and resolve potential safety concerns; and (C) follow emergency procedures. (8) The student applies leadership characteristics to student organizations and professional development activities. The student is expected to: (A) employ leadership skills to accomplish goals and objectives by analyzing the various roles of leaders within organiza-tions, exhibitin
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	(B) use technology to enhance productivity. (12) The student demonstrates knowledge of audio and video production. The student is expected to: (A) understand set-up, execution, and trouble-shooting of standard systems for the audio/video industry, including editing sys-tems, wireless and wired transmission systems, cabling, and configu-rations for production purposes; (B) employ knowledge of recording equipment usage by explaining analog and digital formats; (C) describe tape and tapeless formats; (D) demon
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	(C) understand the unique characteristics of live pro-ductions such as roles, equipment, time accountability, back-timing, time-based mathematics, and financial support; and (D) identify roles, costs, equipment, and strategies for financially supporting studio and field productions. (15) The student demonstrates an understanding of regu-latory agency guidelines for content appropriateness. The student is expected to: (A) identify applicable guidelines based on production distribution methods; and (B) distin
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	(3) Careers in audio and video technology and film pro-duction span all aspects of the audio/video communications industry. Building upon the concepts taught in Audio/Video Production, in addi-tion to developing advanced knowledge and skills needed for success in the Arts, Audio/Video Technology, and Communications Career Clus-ter, students will be expected to develop an advanced understanding of the industry with a focus on pre-production, production, and post-pro-duction products. Through diverse forms of
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	(C) analyze strategies such as advertising; perpetuating stereotypes; and using visual representations, special effects, and lan-guage used by media to inform, persuade, entertain, and transform cul-ture; (D) explore the emotional and intellectual effects of vi-sual media on viewers; and (E) analyze how visual and audio techniques such as special effects, editing, camera angles, reaction shots, sequencing, and music convey messages in media. (4) The student applies professional communications strategies. Th
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	(15) The student understands the post-production process relating to animation effects. The student is expected to: (A) use character generators, fonts, colors, and princi-ples of composition to create graphic images; and (B) create captions or titles for video and graphics. (16) The student understands the post-production process relating to output for distribution. The student is expected to: (A) demonstrate proficiency in outputting production for distribution using various compression standards and tech
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	ditional opportunities and skill sets. Digital Audio Technology I does not re-place Audio Video Production courses but is recommended as a single credit, co-curricular course with an audio production technical emphasis. This course can also be paired with Digital Media. Students will be expected to develop an understanding of the audio industry with a technical emphasis on production and critical-listening skills. (4) Students are encouraged to participate in extended learning experiences such as career and
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	(A) employ critical-thinking skills independently and in groups; and (B) employ interpersonal skills in groups to solve prob-lems. (5) The student applies technology applications and pro-cesses. The student is expected to: (A) use technology applications such as social media, email, Internet, writing and publishing, presentation, and spreadsheet or database applications for audio production projects; and (B) use processes such as personal information man-agement, file management, and file sharing. (6) The s
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	(A) identify various career pathways and job opportu-nities in the audio production industry; (B) understand the roles of various industry audio pro-fessionals such as producers, editors, engineers, and talent as they ap-ply to specific audio production career pathways; (C) understand the history, current practices, and future trends for audio production careers such as radio and television broad-casting, video and film, animation and game design, music production, and live sound; (D) describe how the chang
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	(B) apply writing skills to develop an audio script; and (C) create or obtain required audio assets through recording, synthesis, or permissions. (16) The student develops a basic understanding of a DAW and audio editing. The student is expected to: (A) understand how to record or import various types of audio content such as audio files, MIDI data or automation; (B) understand types and application of audio track such as instrument track, master track, auxiliary track, and global attributes track; (C) unde
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	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) participate in training, education, or certification for employment; (B) demonstrate professional standards and personal qualities needed to be employable such as oral and written commu-nication, leadership, teamwork, appreciation for diversity, conflict management, customer service, work ethic, and adaptability; (C) demonstrate skills rela
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	(A) summarize the history and evolution of the audio production industry; and (B) analyze the current trends of the audio production industry. (7) The student applies safety regulations. The student is expected to: (A) implement personal and workplace safety rules and regulations; and (B) follow emergency procedures. (8) The student develops leadership characteristics. The student is expected to: (A) employ leadership skills; (B) employ teamwork and conflict-management skills; (C) participate in meetings; a
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	casting, video and film, animation and game design, music production, and live sound; (D) describe how the changing technology is impacting the audio industry; and (E) define and appropriately use terminology associated with the audio production industry. (13) The student develops a basic understanding of audio production equipment. The student is expected to: (A) use types and applications of microphones such as dynamic, condenser, ribbon, pressure zone (PZM), universal serial bus (USB), and wireless; (B) 
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	(A) demonstrate how to record or import various types of audio content such as audio files, MIDI data, or automation; (B) use types and application of audio tracks such as audio track, instrument track, master track, auxiliary track, and global attributes track; (C) use audio editing tools and transitions such as cut, trim, and fade; (D) demonstrate the use and application of software plug-ins such as EQ, dynamic compression, reverb, and software instruments; (E) demonstrate the use and application of softw
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	(B) demonstrate skills related to seeking and applying for employment; (C) create a career portfolio to document information such as work experiences, licenses, certifications, and work samples; and (D) demonstrate skills in evaluating and comparing em-ployment opportunities. (2) The student applies academic knowledge and skills in video game design projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of content, technical concepts, vo-
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	(8) The student applies technical skills for efficiency. The student is expected to employ planning and time-management skills to complete work tasks. (9) The student develops an understanding of video game design. The student is expected to: (A) demonstrate knowledge and appropriate use of computer operating systems; (B) demonstrate appropriate use of hardware compo-nents, software programs, and storage devices; (C) demonstrate knowledge of sound editing; (D) demonstrate knowledge of file formats and cross
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	(B) describe aesthetics; (C) explain the storyline; (D) summarize subject matter; and (E) discuss the use of sound. (15) The student creates video game design projects. The student is expected to use a variety of techniques and software pro-grams. (16) The student differentiates current programming lan-guages. The student is expected to: (A) discuss the use of computer programming lan-guages in other fields of study; and (B) demonstrate knowledge of specific programming terminology and concepts. (17) The st
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	(F) demonstrate an understanding of game program-ming essentials, including event-driven programming, communicating with messages, and device management; (G) demonstrate an understanding of the role of game events, the animation loop, and game timing; (H) demonstrate an understanding of the role of game engines; (I) apply basic game screen design and layout, includ-ing visual controls, user interfaces, menus, and options; (J) use game control design to understand, access, and control input devices; (K) demo
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	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify appropriate training, education, or certifi-cation for printing and imaging technology employment; (B) recognize positive work behaviors and personal qualities needed to be employable; and (C) describe skills related to seeking, applying for, and obtaining a desired job. (2) The student applies academic knowledge and skills in prin
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	(8) The student applies ethical decision making and under-stands and complies with laws regarding use of technology in printing. The student is expected to: (A) demonstrate an understanding of ethical conduct; (B) understand copyright laws in relation to fair use and duplication of materials; and (C) understand Creative Commons laws, including all licensing. (9) The student develops career-building characteristics. The student is expected to: (A) understand the use and importance of a portfolio in documenti
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	(Q) demonstrate knowledge of the principles of design in print design images, with a focus on composition, color, design, shape, shadow, negative space, and background. (12) The student researches the history of the printing and imaging field. The student is expected to analyze and summarize the evolution of the printing and imaging field and its historical impact on society. §127.173. Printing and Imaging Technology I Lab (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall 
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	(A) apply English language arts knowledge and skills in accordance with industry standards to a variety of written documents; and (B) apply mathematics knowledge and skills in accor-dance with industry standards to solve a problem. (3) The student applies professional communications strategies. The student is expected to: (A) adapt language for audience, purpose, situation, and intent; (B) organize oral and written information; (C) interpret and communicate information, data, and observations; (D) deliver f
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	the printing industry with a focus on digital prepress and desktop digi-tal publishing. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended
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	(A) create a portfolio to document information such as work experiences, licenses, certifications, and work samples; and (B) examine employment opportunities in en-trepreneurship. (11) The student applies technical skills for efficiency. The student is expected to employ planning and time-management skills to complete work tasks. (12) The student demonstrates a basic understanding of commercial photography. The student is expected to: (A) analyze principles of commercial photography such as working with cli
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	cluding visual and performing arts and design, journalism, and enter-tainment services. (3) Careers in commercial photography span all aspects of the industry from setting up a shot to delivering products in a compet-itive market. In addition to developing advanced technical knowledge and skills needed for success in the Arts, Audio/Video Technology, and Communications Career Cluster, students will be expected to develop an advanced technical understanding of the commercial photography industry with a focus
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	(B) employ interpersonal skills in groups to solve prob-lems. (5) The student applies technology applications. The stu-dent is expected to use personal information management, email, Inter-net, writing and publishing, presentation, and spreadsheet or database applications for commercial photography projects. (6) The student applies knowledge of commercial photog-raphy systems. The student is expected to analyze and summarize the history and evolution of the commercial photography field. (7) The student appl
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	(B) demonstrate skills in evaluating and comparing em-ployment opportunities. (11) The student applies technical skills for efficiency. The student is expected to employ planning and time-management skills to complete work tasks such as creating quotes and budgeting. (12) The student develops an increased understanding of commercial photography. The student is expected to: (A) identify photographs for commercial photography; (B) recognize the elements and principles of art as they apply to a variety of comm
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	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Arts, Audio/Video Technology, and Communica-tions Career Cluster focuses on careers in designing, producing, ex-hibiting, performing, writing, and publishing multimedia content, in-cluding visual and performing arts and design, journalism, and enter-tainment servi
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	technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Arts, Audio/Video Technology, and Communica-tions Career Cluster focuses on careers in designing, producing, ex-hibiting, performing, writing, and publishing multimedia content, in-cluding visual and performing arts and design, journalism, and enter-tainment services. (3) Careers in fashion span all aspects of the textile and ap-parel industries. Within this context, in addition to 

	(G) exhibit public relations skills. (4) The student understands and examines problem-solv-ing methods. The student is expected to: (A) employ critical-thinking skills independently and in groups; and (B) employ interpersonal skills in groups to solve prob-lems. (5) The student applies technology applications. The stu-dent is expected to use personal information management, email, Inter-net, and industry programs for fashion, textiles, and apparel projects. (6) The student understands fashion, textile, and 
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	(C) recognize procedures within the apparel industry that protect the environment; and (D) describe technological advancements influencing the apparel industry. (13) The student analyzes factors that impact consumer purchasing of fashion and apparel accessories. The student is expected to: (A) describe social, cultural, and life cycle influences; (B) explain how fashion trends are determined; (C) analyze the influence of advertising on consumer apparel choices; and (D) determine apparel management technique
	(C) recognize procedures within the apparel industry that protect the environment; and (D) describe technological advancements influencing the apparel industry. (13) The student analyzes factors that impact consumer purchasing of fashion and apparel accessories. The student is expected to: (A) describe social, cultural, and life cycle influences; (B) explain how fashion trends are determined; (C) analyze the influence of advertising on consumer apparel choices; and (D) determine apparel management technique
	(C) recognize procedures within the apparel industry that protect the environment; and (D) describe technological advancements influencing the apparel industry. (13) The student analyzes factors that impact consumer purchasing of fashion and apparel accessories. The student is expected to: (A) describe social, cultural, and life cycle influences; (B) explain how fashion trends are determined; (C) analyze the influence of advertising on consumer apparel choices; and (D) determine apparel management technique
	(C) recognize procedures within the apparel industry that protect the environment; and (D) describe technological advancements influencing the apparel industry. (13) The student analyzes factors that impact consumer purchasing of fashion and apparel accessories. The student is expected to: (A) describe social, cultural, and life cycle influences; (B) explain how fashion trends are determined; (C) analyze the influence of advertising on consumer apparel choices; and (D) determine apparel management technique




	(D) use design principles to design products for the hu-man form, including adaptations for individuals with special needs; (E) sketch fashion drawings using basic design tools and techniques such as fashion drawing, draping, and flat pattern meth-ods for fitting a garment; and (F) apply technology applications useful in the apparel design process. (18) The student designs apparel products using elements of effective design. The student is expected to: (A) identify and apply shape, line, form, color, and te
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	(A) participate in training, education, or certification for employment; (B) demonstrate positive work behaviors and personal qualities needed to be employable; (C) demonstrate skills related to seeking and applying for employment; and (D) create a career portfolio to document work samples. (2) The student applies academic knowledge and skills in fashion, textile, and apparel projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of conte
	(A) participate in training, education, or certification for employment; (B) demonstrate positive work behaviors and personal qualities needed to be employable; (C) demonstrate skills related to seeking and applying for employment; and (D) create a career portfolio to document work samples. (2) The student applies academic knowledge and skills in fashion, textile, and apparel projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of conte
	(A) participate in training, education, or certification for employment; (B) demonstrate positive work behaviors and personal qualities needed to be employable; (C) demonstrate skills related to seeking and applying for employment; and (D) create a career portfolio to document work samples. (2) The student applies academic knowledge and skills in fashion, textile, and apparel projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of conte
	(A) participate in training, education, or certification for employment; (B) demonstrate positive work behaviors and personal qualities needed to be employable; (C) demonstrate skills related to seeking and applying for employment; and (D) create a career portfolio to document work samples. (2) The student applies academic knowledge and skills in fashion, textile, and apparel projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of conte



	(D) employ mentoring skills. (9) The student applies ethical decision making with laws regarding use of technology in fashion, textiles, and apparel. The stu-dent is expected to: (A) exhibit ethical conduct such as maintaining client confidentiality and privacy of sensitive content and providing proper credit for ideas; (B) apply copyright laws; and (C) evaluate fashion industry influences on society. (10) The student applies technical skills for efficiency. The student is expected to employ planning and ti
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	(A) use appropriate measurement tools and measure-ment units; (B) demonstrate appropriate use, selection, and care of equipment, tools, and notions; (C) apply design principles and elements when altering apparel; (D) apply safety procedures while operating equip-ment; and (E) determine apparel design and alterations to accom-modate individuals with special needs. (18) The student demonstrates effective construction tech-niques. The student is expected to: (A) apply principles of quality apparel construction
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	demonstrating sensitivity to and value for diversity, and managing stress and controlling emotions; (C) conduct and participate in meetings using parlia-mentary procedure; and (D) employ mentoring skills to inspire others. (9) The student demonstrates ethical decision making and complies with legal practices pertaining to fashion, textiles, and ap-parel. The student is expected to: (A) exhibit ethical conduct as defined by the fashion and apparel industries; (B) apply copyright laws; (C) model respect for i
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	(C) demonstrate the properties and characteristics of color; (D) use computer-aided techniques to create fashion de-signs; (E) select appropriate textiles to use in specific designs; and (F) assemble portfolio components to present fashion designs. (15) The student demonstrates basic techniques in personal fashion image analysis. The student is expected to: (A) describe techniques used to analyze the fashion im-age of individual clients; (B) analyze factors involved in fashion image consult-ing such as pers
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	(A) employ leadership skills to accomplish goals and objectives by analyzing the various roles of leaders within organiza-tions, exhibiting problem-solving and management traits, describing effective leadership styles, and participating in civic and community leadership and teamwork opportunities to enhance skills; (B) establish and maintain effective working relation-ships by providing constructive praise and criticism, demonstrating sensitivity to and value for diversity, and managing stress and control-l
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	(D) determine textile and apparel labeling require-ments; and (E) determine factors affecting the cost of textile prod-ucts. (14) The student creates a portfolio of fashion designs. The student is expected to: (A) demonstrate fashion figure drawing; (B) apply design elements and principles to create fash-ion drawings; (C) use computer-aided techniques to create fashion de-signs; (D) select appropriate textiles to use in specific designs; and (E) assemble portfolio components to present fashion designs. (15)
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	(2) The Arts, Audio/Video Technology, and Communica-tions Career Cluster is focused on careers in designing, producing, ex-hibiting, performing, writing, and publishing multimedia content, in-cluding visual and performing arts and design, journalism, and enter-tainment services. (3) Careers in graphic design and illustration span all as-pects of the advertising and visual communications industries. Within this context, in addition to developing knowledge and skills needed for success in the Arts, Audio/Vide
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	(4) The student understands and employs problem-solving methods. The student is expected to: (A) employ critical-thinking skills independently and in groups; and (B) employ interpersonal skills in groups to solve prob-lems. (5) The student applies technology applications. The stu-dent is expected to use personal information management, email, In-ternet, writing and publishing, and presentation applications for art and design projects. (6) The student understands design systems. The student is expected to an
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	(B) apply a critical method of evaluation; (C) communicate an oral or written defense; and (D) evaluate oral or written feedback. (14) The student demonstrates an understanding of artistic design. The student is expected to analyze and apply art elements and principles in photographic works, multimedia applications, and digital and print media. (15) The student employs a creative design process to cre-ate original two-or three-dimensional projects. The student is expected to: (A) create designs for defined 
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	in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify and participate in training, education, or certification for employmen
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	(7) The student applies cyber safety procedures. The stu-dent is expected to implement personal and professional safety rules and regulations. (8) The student applies leadership characteristics to student leadership and professional development activities. The student is ex-pected to: (A) employ leadership skills; (B) employ teamwork and conflict-management skills; (C) conduct and participate in meetings; and (D) employ mentoring skills. (9) The student applies ethical decision making and under-stands and c
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	(C) apply design principles and typography; (D) use good composition; (E) demonstrate anatomical figure drawing; (F) demonstrate drawing in one-point, two-point, and multi-point perspective; (G) create a project by applying color; and (H) apply printing concepts. §127.186. Graphic Design and Illustration II (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is 
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	(D) maintain a career portfolio to document informa-tion such as work experiences, licenses, certifications, and work sam-ples; and (E) demonstrate skills in evaluating and comparing em-ployment opportunities. (2) The student applies academic knowledge and skills in art and design projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of content, technical concepts, vo-cabulary, grammar, punctuation, and terminology to write and edit a va
	(D) maintain a career portfolio to document informa-tion such as work experiences, licenses, certifications, and work sam-ples; and (E) demonstrate skills in evaluating and comparing em-ployment opportunities. (2) The student applies academic knowledge and skills in art and design projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of content, technical concepts, vo-cabulary, grammar, punctuation, and terminology to write and edit a va
	(D) maintain a career portfolio to document informa-tion such as work experiences, licenses, certifications, and work sam-ples; and (E) demonstrate skills in evaluating and comparing em-ployment opportunities. (2) The student applies academic knowledge and skills in art and design projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of content, technical concepts, vo-cabulary, grammar, punctuation, and terminology to write and edit a va
	(D) maintain a career portfolio to document informa-tion such as work experiences, licenses, certifications, and work sam-ples; and (E) demonstrate skills in evaluating and comparing em-ployment opportunities. (2) The student applies academic knowledge and skills in art and design projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of content, technical concepts, vo-cabulary, grammar, punctuation, and terminology to write and edit a va



	(C) identify and apply art elements and principles to de-signs and illustrations. §127.187. Graphic Design and Illustration II Lab (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Prerequisite: Graphic Design and Illustration I. Corequisite: Graphic Design and Illustration II. This course mu
	(C) identify and apply art elements and principles to de-signs and illustrations. §127.187. Graphic Design and Illustration II Lab (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Prerequisite: Graphic Design and Illustration I. Corequisite: Graphic Design and Illustration II. This course mu

	(E) demonstrate skills in evaluating and comparing em-ployment opportunities. (2) The student applies academic knowledge and skills in art and design projects. The student is expected to: (A) apply English language arts knowledge by demon-strating skills such as correct use of content, technical concepts, vo-cabulary, grammar, punctuation, and terminology to write and edit a variety of documents; and (B) apply mathematics knowledge and skills such as us-ing whole numbers, decimals, fractions, and knowledge 
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	(C) demonstrate skills related to seeking and applying for employment; (D) create a resume and cover letter/letter of interest to document information such as work experiences, licenses, certifica-tions, and work samples; and (E) demonstrate skills in evaluating and comparing em-ployment opportunities. (2) The student applies English language arts in profes-sional communications projects. The student is expected to: (A) demonstrate use of content, technical concepts, and vocabulary; (B) use correct grammar,
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	(C) analyze the economic base in order to demonstrate an understanding of the economic factors influencing the industry as a whole. (7) The student applies safety regulations. The student is expected to: (A) implement personal and classroom safety rules and regulations; and (B) follow emergency procedures as needed. (8) The student identifies and develops leadership charac-teristics. The student is expected to: (A) identify leadership characteristics; and (B) participate in student leadership and profession
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	professional communication and communication management skills and observing professional etiquette; (G) demonstrate knowledge of the interview process, including effective communication as interviewee and interviewer, and federal employment laws regarding interviews; (H) identify and use appropriate strategies for commu-nicating with a variety of audiences; (I) identify the types, purposes, dynamics, processes, effectiveness, roles of members, and leadership styles of professional groups; (J) communicate e
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	(a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. Students shall be awarded one credit for successful completion of this course. This course is a Level 2 course and is recommended for students in Grades 9-12. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further
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	(D) collaborate to create original projects, including seeking and responding to advice from others such as peers or experts in the creation and evaluation process. (3) Research and information fluency. The student uses a variety of strategies to plan, obtain, evaluate, and use valid information. The student is expected to: (A) obtain print and digital information such as graph-ics, audio, and video from a variety of resources while citing the sources; (B) evaluate information for accuracy and validity; and
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	(i) create a plan for a media project such as a sto-ryboard, stage development, and identification of equipment and re-sources; and (ii) evaluate design, content delivery, purpose, and audience throughout a project's timeline and make suggested revisions until completion of the project; (C) use hardware, software, and information appropri-ate to a project and its audience to: (i) acquire readily available digital information, in-cluding text, audio, video, and graphics, citing the sources; (ii) create digit
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	niques, including lighting, perspective, candid versus posed, rule of thirds, and filling the frame; (ii) transfer digital images from equipment to the computer; and (iii) demonstrate image enhancement techniques such as feathering, layering, color enhancement, and image selection using appropriate digital manipulation software; (G) demonstrate appropriate use of videography equip-ment and techniques to: (i) use digital photography equipment to capture video that incorporates video principles such as lighti
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	(3) Digital Art and Animation consists of computer images and animations created with digital imaging software. Digital Art and Animation has applications in many careers, including graphic design, advertising, web design, animation, corporate communications, illus-tration, character development, script writing, storyboarding, direct-ing, producing, inking, project management, editing, and the maga-zine, television, film, and game industries. Students in this course will produce various real-world projects 
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	(2) Communication and collaboration. The student uses digital media and environments to communicate and work collabora-tively, including at a distance, to support individual learning and con-tribute to the learning experience of others. The student is expected to: (A) use vocabulary as it relates to digital art, audio, and animation; (B) demonstrate the use of technology to participate in self-directed and collaborative activities within the global community; (C) participate in electronic communities; (D) c
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	(E) use the basic concepts of color and design theory such as working in a bitmapped and vector mode to create backgrounds, characters, and other cast members as needed for the animation; (F) use the appropriate scripting language or program code to create an animation; (G) use a variety of lighting techniques such as shadows and shading to create effects; and (H) define the design attributes and requirements of products created for a variety of purposes such as posters, billboards, logos, corporate identit
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	Modeling and Animation has applications in many careers, includ-ing criminal justice, crime scene, and legal applications; construction and architecture; engineering and design; and the movie and game in-dustries. Students in this course will produce various 3-D models of real-world objects. The six strands include creativity and innovation; communication and collaboration; research and information fluency; critical thinking; problem solving, and decision making; digital citi-zenship; and technology operati
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	(E) use the basic concepts of color and design theory such as working with 3-D models and environments, characters, ob-jects, and other cast members as needed for the animation; (F) use the appropriate rendering techniques to create an animation; (G) use a variety of lighting techniques such as shadow, shading, point, spot, directional, and ambient to create effects; and (H) define the design attributes and requirements of a 3-D animation project. (5) Digital citizenship. The student understands human, cult
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	to authoritative stakeholders. The outcome of the process and product approach is to provide students an authentic platform to demonstrate effective application of multimedia tools within the contexts of global communication and collaborative communities and appropriately share their voices to affect change that concerns their future. The six strands include creativity and innovation; communication and collaboration; research and information fluency; critical thinking; problem solving, and decision making; 
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	(B) participate within appropriate electronic communi-ties as a learner, initiator, and contributor; (C) extend the learning environment beyond the school walls using appropriate digital tools; (D) collaborate with a variety of field experts; (E) prepare for, organize, and participate in an informa-tive or persuasive group discussion with an audience; and (F) participate appropriately in conversations by mak-ing clear requests, giving accurate directions, and asking purposeful questions. (4) Communication a
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	(B) design and implement procedures to track trends, set timelines, and review and evaluate progress for project completion; (C) read and use technical documentation, including appropriate help options, to complete tasks; and (D) analyze the audience, occasion, and purpose when designing presentations. (8) Critical thinking, problem solving, and decision mak-ing. The student creates a product presenting solutions for real-world local, state, national, and global issues. The student is expected to: (A) creat
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	(A) use necessary vocabulary related to digital tools; (B) retrieve and discriminate between authoritative and non-authoritative data sources; and (C) adopt, adapt, and transfer prior knowledge to multi-ple situations when retrieving, manipulating, and creating original dig-ital projects. §127.193. Web Game Development (One Credit). (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. Students shall be
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	tively, including at a distance, to support individual learning and con-tribute to the learning experience of others. The student is expected to: (A) understand and evaluate the use and appropriate-ness of webinars; (B) examine, discuss, and summarize interactive online learning environments; (C) distinguish between distance learning, virtual learn-ing, and online learning; (D) define and evaluate Voice over Internet Protocol (VoIP); (E) identify and apply end-user, peer, self-, and profes-sional evaluation
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	(Q) research and evaluate emerging technologies; and (R) research and evaluate augmented reality (the supplementing of reality with computer-generated imagery) such as heads-up display and virtual digital projectors. (4) Critical thinking, problem solving, and decision mak-ing. The student uses critical-thinking skills to plan and conduct re-search, manage projects, solve problems, and make informed decisions using appropriate digital tools and resources. The student is expected to: (A) select an appropriat
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	(12) The student implements an advanced understanding of a client-based production in all stages of production. The student is expected to: (A) determine and meet client needs by conducting client meetings to identify specific project requirements and target demographics; and (B) develop a production proposal for client approval that includes a production schedule, research-based production costs, and appropriate delivery and distribution options. (13) The student engages in pre-production activities for a 
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	(C) model respect for intellectual property; (D) demonstrate proper etiquette and knowledge of ac-ceptable use policies; and (E) understand Creative Commons laws, including all licensing. (9) The student implements career-building characteristics. The student is expected to: (A) maintain, update, and present a portfolio with in-formation such as work experiences, licenses, certifications, and work samples; (B) demonstrate skills in evaluating and comparing em-ployment opportunities; and (C) examine employme
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	the fashion, textiles, and apparel field. The student is expected to com-pare fashion history relative to current fashions trends. (7) The student applies safety regulations. The student is expected to implement personal and workplace safety rules and proce-dures. (8) The student implements leadership characteristics in classroom and professional settings. The student is expected to: (A) employ leadership skills to accomplish collective goals; (B) employ practices for effective working relation-ships such a
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	(H) describe cultural and societal influences on the fashion market; and (I) describe how international marketing has affected the fashion industry. (13) The student develops, implements, and evaluates a promotional plan. The student is expected to: (A) identify components of the promotional mix such as advertising, visual merchandising, and personal selling; (B) demonstrate visual merchandising techniques for fashion goods, services, or ideas; (C) analyze a promotional plan for effectiveness; (D) describe 
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	(E) examine the role of selling fashion products in re-tail. (17) The student identifies wholesale settings. The student is expected to: (A) analyze motives for consumer fashion purchases; (B) describe qualities of an effective salesperson; (C) apply appropriate fashion vocabulary in selling sit-uations; and (D) demonstrate effective sales techniques from cus-tomer approach to closure. (18) The student summarizes important business proce-dures in fashion retailing. The student is expected to: (A) explain me
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	vanced technical knowledge and skills needed for success in the Arts, Audio/Video Technology, and Communications Career Cluster, stu-dents will be expected to develop an advanced technical understanding of the business aspects of fashion, with emphasis on promotion and retailing. Instruction may be delivered through lab-based classroom experiences or career preparation opportunities. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organization
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	(5) The student understands the professional, ethical, and legal responsibilities in fashion design. The student is expected to: (A) demonstrate a positive, productive work ethic by performing assigned tasks as directed; (B) practice ethical conduct related to interacting with others such as maintaining client confidentiality and privacy of sensi-tive content and providing proper credit for ideas; (C) employ ethical practices in promotional activities; and (D) comply with all applicable rules, laws, and reg
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	(4) The student implements advanced problem-solving methods. The student is expected to: (A) employ critical-thinking skills, including data gath-ering and interpretation, independently and in groups to solve problems and make decisions; and (B) employ interpersonal skills in groups to solve prob-lems and make decisions. (5) The student implements advanced technology applica-tions. The student is expected to use personal information manage-ment, email, Internet, writing and publishing, and presentation appl
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	(10) The student applies effective planning and time-man-agement skills. The student is expected to employ tools to enhance results and complete work tasks. (11) The student uses advanced graphic design and illus-tration methods and skills. The student is expected to: (A) interpret, evaluate, and justify design decisions; (B) conduct verbal or written critiques of design projects; and (C) identify and apply art elements and principles to de-signs and illustrations. (12) The student employs a creative design
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	(B) practice safe, responsible, and legal behavior while using technology tools and resources; (C) practice ethical conduct when interacting with oth-ers such as maintaining client confidentiality and privacy of sensitive content and providing proper credit for ideas; (D) apply copyright laws in relation to fair use and ac-quisition and use of digital information using established methods to cite sources; (E) practice respect for intellectual property when ma-nipulating, morphing, and editing graphics, vide
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	(D) explain the role of retailers in a private enterprise system; (E) identify examples of wholesalers; and (F) describe the role of wholesalers in a private enter-prise system. (8) The student analyzes cost and profit relationships in fi-nance. The student is expected to: (A) explain the concept of productivity; (B) analyze the impact of specialization and division of labor on productivity; and (C) explain the concept of organized labor and business. (9) The student understands the fundamental principles o
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	(C) explain the difference in market segmentation and mass marketing; (D) define and explain the importance of target markets; and (E) identify a target market for a product or service us-ing market segmentation. (13) The student understands the importance of an effec-tive marketing mix. The student is expected to: (A) explain the concept of marketing strategies; (B) define each component of the marketing mix; (C) identify examples of an effective marketing mix; (D) create an effective marketing mix for a p
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	(F) format all pages of a report, including a title page, reference page, and bibliography; (G) format an outline; and (H) demonstrate mastery of basic grammar, including using punctuation marks, numbers and symbols, and capitalization cor-rectly. (5) The student prepares business documents using effec-tive communication. The student is expected to: (A) interpret and follow directions to produce docu-ments; (B) demonstrate proficiency in business English, spelling, and proofreading; (C) identify and apply c
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	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Business Management and Administration Career Cluster focuses on careers in planning, organizing, directing, and eval-uating business functions essential to efficient and productive business operations. (3) Business Law is designed for students to analyze vari-ous
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	(A) explain the classes of contracts; (B) cite methods of offer and acceptance; (C) explain the different capacities to contract; (D) examine the concepts of consideration; (E) describe defective agreements; (F) describe illegal agreements; and (G) research contemporary cases dealing with contract law using appropriate online technology. (5) The student explains personal property. The student is expected to: (A) contrast real property with personal property; (B) analyze the nature of personal property; (C) 
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	(9) The student identifies the different types of business or-ganization. The student is expected to: (A) explain a sole proprietorship; (B) explain the creation and operation of a partnership; (C) discuss the nature and creation of a corporation; (D) depict the ownership of a corporation; and (E) describe the management and dissolution of a cor-poration. (10) The student explains risk-management instruments. The student is expected to: (A) identify the principles of insurance; (B) review the types of insur
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	(2) The Business Management and Administration Career Cluster focuses on careers in planning, organizing, directing, and eval-uating business functions essential to efficient and productive business operations. (3) In Business English, students enhance communication and research skills by applying them to the business environment, in addition to exchanging information and producing properly formatted business documents using emerging technology. (4) Students are encouraged to participate in extended learnin
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	(F) create a business project incorporating data im-ported from various sources. (4) The student exchanges information via telecommunica-tions such as email, images, social media, and other online information services with appropriate supervision. The student is expected to: (A) evaluate which telecommunications methods are most appropriate to a given situation; and (B) apply appropriate business ethics and correct eti-quette when using telecommunications. (5) The student illustrates proficiency in interper
	(F) create a business project incorporating data im-ported from various sources. (4) The student exchanges information via telecommunica-tions such as email, images, social media, and other online information services with appropriate supervision. The student is expected to: (A) evaluate which telecommunications methods are most appropriate to a given situation; and (B) apply appropriate business ethics and correct eti-quette when using telecommunications. (5) The student illustrates proficiency in interper
	(F) create a business project incorporating data im-ported from various sources. (4) The student exchanges information via telecommunica-tions such as email, images, social media, and other online information services with appropriate supervision. The student is expected to: (A) evaluate which telecommunications methods are most appropriate to a given situation; and (B) apply appropriate business ethics and correct eti-quette when using telecommunications. (5) The student illustrates proficiency in interper
	(F) create a business project incorporating data im-ported from various sources. (4) The student exchanges information via telecommunica-tions such as email, images, social media, and other online information services with appropriate supervision. The student is expected to: (A) evaluate which telecommunications methods are most appropriate to a given situation; and (B) apply appropriate business ethics and correct eti-quette when using telecommunications. (5) The student illustrates proficiency in interper
	(F) create a business project incorporating data im-ported from various sources. (4) The student exchanges information via telecommunica-tions such as email, images, social media, and other online information services with appropriate supervision. The student is expected to: (A) evaluate which telecommunications methods are most appropriate to a given situation; and (B) apply appropriate business ethics and correct eti-quette when using telecommunications. (5) The student illustrates proficiency in interper



	(D) compose business letters and memos using the ap-propriate organizational strategies; (E) produce a business report containing text and graph-ics; and (F) develop a business newsletter. (8) The student documents technical knowledge and skills. The student is expected to: (A) prepare a professional electronic portfolio that in-cludes information such as: (i) attainment of technical skill competencies; (ii) recognitions, awards, and scholarships; (iii) extended learning experiences such as commu-nity servi
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	(B) structure ideas in persuasive ways such as using outlines, note taking, graphic organizers, or lists to develop drafts in timed and open-ended situations; (C) revise drafts to clarify meaning, consistency of tone, and logical organization; (D) edit drafts for grammar, mechanics, and spelling; and (E) revise a final draft in response to feedback from peers and teacher and publish written work for appropriate audiences. (12) The student writes expository and procedural or work-related texts to communicate
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	(17) The student makes oral presentations. The student is expected to use proper conventions of language and presentation. (18) The student works productively with others in teams. The student is expected to offer ideas or judgments that are purposeful in moving the team toward goals, ask relevant and insightful questions, tolerate a range of positions and ambiguity in decision making, and evaluate the work of the group based on agreed-upon criteria. §127.245. Foundations of Business Communication and Techn
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	(F) demonstrate time-management skills by prioritizing tasks, following schedules, and tending to goal-relevant activities in a way that uses time wisely and optimizes efficiency and results. (2) The student coordinates information management and business management to aid in business planning. The student is ex-pected to: (A) explain the strategic role of information systems and information communication technology within an organization; (B) determine risks and rewards of developing a strate-gic role for 
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	(H) prepare and distribute personalized correspondence using mail merge; and (I) use online word-processing technologies to create, edit, and share documents. (7) The student identifies database software to create databases that facilitate business decision making. The student is expected to: (A) explain the principles of data analysis; (B) explain the nature of tools that can be used to access information in the database system; (C) choose appropriate software; (D) define fields and type of data; (E) creat
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	(A) identify the guidelines for using graphics, fonts, and special effects in presentations; (B) analyze the effectiveness of multimedia presenta-tions; (C) determine the appropriate technology to create and deliver an effective presentation; (D) save documents in various formats such as tem-plate, video, and PDF to share or transport electronically; (E) deliver an effective presentation; and (F) use online presentation management technologies to create, edit, transport, and share documents. (13) The studen
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	(5) Statements that contain the word "including" reference content that must be mastered, while those that contain the phrase "such as" are intended as possible illustrative samples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills required by business and industry. The student is ex-pected to: (A) communicate effectively with others using oral and written skills; (B) demonstrate collaboration skills through teamwork; (C) demonstrate professionalism by cond
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	(A) create and interpret items such as tables, charts, in-fographics, and figures to accomplish specific occupational tasks; (B) use resources such as informational texts, Internet websites, and technical materials to review and apply information sources for occupational tasks; (C) evaluate the reliability of information from sources such as informational texts, Internet websites, and technical materials and resources; and (D) reference sources of information. (5) The student develops and delivers formal an
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	(iv) extended learning experiences such as commu-nity service and active participation in career and technical student or-ganizations and professional organizations; (v) sample letter of application; (vi) abstract of key points of accomplishments; (vii) resume; (viii) samples of work; and (ix) evaluation from a teacher; and (B) present the portfolio to interested stakeholders. §127.247. Business Management (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by
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	(F) demonstrate time-management skills by prioritizing tasks, following schedules, and tending to goal-relevant activities in a way that uses time wisely and optimizes efficiency and results. (2) The student demonstrates an understanding of the man-agement concept. The student is expected to: (A) define the term management; (B) explain management functions, including planning, organizing, staffing, leading, and controlling; (C) define the management pyramid; (D) define the role of management; (E) explain th
	(F) demonstrate time-management skills by prioritizing tasks, following schedules, and tending to goal-relevant activities in a way that uses time wisely and optimizes efficiency and results. (2) The student demonstrates an understanding of the man-agement concept. The student is expected to: (A) define the term management; (B) explain management functions, including planning, organizing, staffing, leading, and controlling; (C) define the management pyramid; (D) define the role of management; (E) explain th
	(F) demonstrate time-management skills by prioritizing tasks, following schedules, and tending to goal-relevant activities in a way that uses time wisely and optimizes efficiency and results. (2) The student demonstrates an understanding of the man-agement concept. The student is expected to: (A) define the term management; (B) explain management functions, including planning, organizing, staffing, leading, and controlling; (C) define the management pyramid; (D) define the role of management; (E) explain th
	(F) demonstrate time-management skills by prioritizing tasks, following schedules, and tending to goal-relevant activities in a way that uses time wisely and optimizes efficiency and results. (2) The student demonstrates an understanding of the man-agement concept. The student is expected to: (A) define the term management; (B) explain management functions, including planning, organizing, staffing, leading, and controlling; (C) define the management pyramid; (D) define the role of management; (E) explain th



	(C) define the chain of command; (D) explain line authority; (E) define staff authority; (F) explain the advantages and disadvantages of differ-ent types of organizations, including line, line and staff, and matrix; (G) define delegation in a management context; (H) compare and contrast centralized and decentralized organizations; (I) identify the concept of teams and teamwork; and (J) define span of control or span of management. (5) The student explains the role of staffing within an or-ganization. The st
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	(K) define the management communication process; (L) explain the concept of employee perception; (M) analyze the communication process; (N) compare and contrast formal and informal commu-nication; and (O) explain how to improve communication within an organization. (7) The student understands the necessity of the control process. The student is expected to: (A) examine the control process; (B) illustrate the five primary control methods; (C) explain the importance of quality control; (D) define the strategi
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	(F) assess personal strengths and weaknesses; and (G) develop personal traits and behaviors to foster ca-reer advancement. (9) The student demonstrates project-management skills to improve workflow and minimize costs. The student is expected to: (A) initiate a project, which includes identifying re-sources needed for a project; (B) develop a project plan; (C) execute a project; (D) monitor and control a project; and (E) close a project. §127.248. Global Business (One-Half Credit), Adopted 2015. (a) Implemen
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	(F) demonstrate time-management skills by prioritizing tasks, following schedules, and tending to goal-relevant activities in a way that uses time wisely and optimizes efficiency and results. (2) The student analyzes the theories of global trade and investments. The student is expected to: (A) define global business; (B) explain the advantages of specialization; (C) identify the concept of comparative advantage; and (D) distinguish between portfolio investment and direct investment. (3) The student analyzes
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	(B) analyze the Foreign Corrupt Practices Act; and (C) discuss the role of international law in the conduct of global business. (8) The student researches the business elements of cultural challenges and diversity. The student is expected to: (A) explain the role of culture in global business; (B) identify various elements of culture; and (C) suggest ways for managers to understand and deal with cultural diversity. (9) The student demonstrates the process in implementing a global operation. The student is e
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	(A) explain the objectives of human resource manage-ment in a global firm; (B) describe how the human resources function changes as a firm goes global; (C) identify sources of recruitment for staffing positions abroad; and (D) describe differences and similarities of training em-ployees in different countries. (13) The student analyzes employability skills to obtain successful employment with a company. The student is expected to: (A) assess personal global marketability; (B) identify appropriate employment
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills required by business and industry. The student is ex-pected to: (A) communicate effectively with others using oral and written skills; (B) demonstrate collaboration skills through teamwork; (C) demonstrate professionalism by condu
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	(5) The student establishes pricing, billing, and collections procedures. The student is expected to: (A) research pricing and billing practices of a virtual business office; (B) research appropriate recordkeeping and tax issues; (C) apply fundamental bookkeeping skills for a virtual business office; (D) define appropriate bookkeeping terminology such as accounts payable, accounts receivable, income, expense, asset, lia-bility, profit, balance sheet, and income statement; and (E) prepare appropriate bookkee
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	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Business Management and Administration Career Cluster focuses on careers in planning, organizing, directing, and eval-uating business functions essential to efficient and productive business operations. (3) Human Resources Management is designed to famil-iarize st
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	(G) explain the basic competencies required of an ef-fective human resources manager, including business mastery, human resources mastery, and personal credibility; and (H) define the need and proper steps for strategic plan-ning in human resources such as mission, vision, and values; environ-mental analysis; internal analysis; strategy formulation; strategy im-plementation; and evaluation and assessment. (3) The student understands and explains how to meet hu-man resources requirements. The student is expe
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	(C) explain how to implement a training program; (D) evaluate a training program; (E) illustrate the necessity for new employee orienta-tion and the topics that should be covered; (F) explain the concept of on-the-job training and other forms of skills training; and (G) understand the need for training newly hired em-ployees in proper Equal Employment Opportunity Commission rules and procedures, including training on sexual harassment. (7) The student describes the need to develop and evaluate employees. Th
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	(C) explain the ancillary services sometimes offered to employees such as employee assistance plans, personal counseling, child and elder care, credit unions, cafeterias, employee discounts, le-gal services, and recreation and health clubs. (10) The student discusses the importance of workplace safety and health rules and regulations. The student is expected to: (A) interpret the Occupational Safety and Health Act; (B) explain the right-to-know laws; (C) construct a program promoting safety awareness; (D) e
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	(A) explain international human resource issues; (B) identify the issues associated with recruiting and se-lecting employees internationally; (C) discuss how to deal with compensation issues in a host country environment; (D) identify the problems and solutions for addressing international employee evaluations and appraisals; and (E) explain the international organized labor environ-ment. (13) The student knows self-development techniques and interpersonal skills to accomplish human resources objectives. Th
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	(B) compare common employee benefits such as health insurance, sick leave, and retirement plans; (C) differentiate among and calculate gross, net, and taxable income; (D) analyze and interpret payroll deductions, including federal taxes, state taxes, and city taxes, using current tax rates; (E) examine and evaluate the reasons for federal income taxation, Social Security taxation, and Medicare taxation, including earnings limitations as applicable; (F) calculate net pay; (G) compare and contrast between ind
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	(L) describe the relationships among education tax credit, student loan interest, dependency and filing status, and income tax liability; and (M) research and locate options for tax return prepara-tion such as software programs and tax preparation providers. (5) The student applies mathematical process standards to demonstrate an understanding of the various financial institutions and accounts. The student is expected to: (A) demonstrate an understanding of various forms of financial exchange, including cas
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	(7) The student applies mathematical process standards to emonstrate an understanding of the cost of housing by comparing ome purchases and renting. The student is expected to: (A) analyze data of mortgage payments with various dditional principal payments involving exponential functions using ables, graphs, or algebraic methods; (B) create an amortization table using technology to ollect and organize data to make decisions and critical judgments bout varying the down payment, period of loan, special princi
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	(G) research various options for a driver's education course and the benefits of the course and the impact of a moving violation on insurance rates. (9) The student applies mathematical process standards to demonstrate an understanding of investment options. The student is expected to: (A) identify the factors involved in the various meth-ods of buying and selling stocks and mutual funds, including load and no-load funds, by evaluating the stock dividend yield, price-earnings ratio, return on investment, ea
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	social security, and an annuity. The student is expected to identify an annuity and calculate and display graphically the future value of an annuity. (13) The student applies mathematical process standards to demonstrate an understanding of wills and trusts for the distribution of assets at death. The student is expected to identify how wills and trusts support the distribution of assets after death. (14) The student applies mathematical process standards to demonstrate an understanding of charitable giving
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	(3) The student demonstrates an understanding of a post-secondary plan. The student is expected to: (A) understand educational, military, and current job opportunities; and (B) create a postsecondary plan that includes topics such as application requirements; testing requirements; certification requirements; associated deadlines; associated costs, including liv-ing expenses; job prospects and opportunities; beginning earnings; expected future earnings; and resumes and cover letters. (4) The student demonstr
	(3) The student demonstrates an understanding of a post-secondary plan. The student is expected to: (A) understand educational, military, and current job opportunities; and (B) create a postsecondary plan that includes topics such as application requirements; testing requirements; certification requirements; associated deadlines; associated costs, including liv-ing expenses; job prospects and opportunities; beginning earnings; expected future earnings; and resumes and cover letters. (4) The student demonstr
	(3) The student demonstrates an understanding of a post-secondary plan. The student is expected to: (A) understand educational, military, and current job opportunities; and (B) create a postsecondary plan that includes topics such as application requirements; testing requirements; certification requirements; associated deadlines; associated costs, including liv-ing expenses; job prospects and opportunities; beginning earnings; expected future earnings; and resumes and cover letters. (4) The student demonstr
	(3) The student demonstrates an understanding of a post-secondary plan. The student is expected to: (A) understand educational, military, and current job opportunities; and (B) create a postsecondary plan that includes topics such as application requirements; testing requirements; certification requirements; associated deadlines; associated costs, including liv-ing expenses; job prospects and opportunities; beginning earnings; expected future earnings; and resumes and cover letters. (4) The student demonstr



	(8) The student analyzes the impact of international activi-ties on personal financial decision making. The student is expected to: (A) examine international current events as related to personal financial decision making; (B) examine currency exchange rates; and (C) examine domestic and international labor issues as related to personal financial decision making. (9) The student examines how personal financial decisions are used to achieve financial goals. The student is expected to: (A) develop a budget ba
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	(A) explain regulation of the securities and investments industry, including the role of the Securities and Exchange Commis-sion; (B) understand the legal and ethical considerations in buying and selling securities; and (C) understand the state regulation of the securities and investments industry. (3) The student describes investment analysis and selection processes. The student is expected to: (A) describe types of investment objectives; (B) consider the nature of investment risk; (C) analyze diversificat
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	(B) compare and contrast the Series 6 and Series 7 li-censing exams required to sell securities and other financial products; and (C) explain professional designations in the securities and investments industry such as Certified Fund Specialist, Charted Financial Analyst, Board Certified in Asset Allocation, Board Certi-fied in Securities, Certified Senior Consultant, and Certified Financial Planner. (7) The student understands investments and their relation-ships to the economy. The student is expected to:
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	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat
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	(Q) summarize trends in the insurance industry such as hacker insurance, pet insurance, travel insurance, and identity theft in-surance. (3) The student explores careers in insurance. The student is expected to: (A) explore education, licensing, and certification re-quirements; and (B) understand the role and responsibilities of insurance professionals such as agents, underwriters, actuaries, claims personnel, and investigators. (4) The student examines regulations that ensure compli-ance adherence to insur
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	(B) compare and contrast insurance premiums accord-ing to gender, geographic area, and age. (10) The student demonstrates an understanding of identity theft. The student is expected to create a plan for prevention of identity theft and for the reporting of identify theft. (11) The student demonstrates an understanding of a post-secondary plan. The student is expected to: (A) understand educational, military, and current job opportunities; and (B) create a postsecondary plan that includes topics such as appl
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate effective oral and written communica-tion skills; (B) perform numerical and arithmetic applications; (C) demonstrate an understanding of integrity and strong work ethic; (D) demonstrate attention to detail in completed assign-ments; and (E) demonstrate effective problem solving. (2) The student evaluates the role of banking in the modern economy. The stu
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	(C) describe loan terms for a client. (6) The student simulates the day-to-day activities within a banking organization in order to ensure secure operations. The student is expected to: (A) describe bank loss prevention measures such as procedures for the secure handling of cash and checks; detecting and reporting counterfeit currency; developing business continuity plans; and preventing crimes to which a bank could fall victim such as fraud, robbery, and phishing; (B) discuss the role of the Federal Reserv
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	(a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 2 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: Principles of Business, Marketing, and Finance. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic s
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	(3) The student uses career planning concepts, tools, and strategies to explore accounting careers. The student is expected to: (A) discuss the significance of responsibility in ac-counting such as ethical and social responsibility; (B) explore careers in accounting, including education requirements, roles, and responsibilities of certified public accountants, general ledger accountants, management accountants, auditors, gov-ernment accountants, international accountants, forensic accountants, and senior ma
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	(F) analyze the impact of accounts payable on the bal-ance sheet and cash flow statements. (8) The student performs accounts receivable functions. The student is expected to: (A) explain the nature of accounts receivable; (B) maintain a customer file for accounts receivable; (C) analyze sales transactions; (D) post to an accounts receivable subsidiary ledger; (E) process sales orders, returns, and allowances; (F) process customer payments; (G) process uncollectible accounts; (H) prepare a schedule of accoun
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	(B) journalize the issuance of stock; (C) compute dividends payable on stock; (D) complete a work sheet for a corporation, including calculating adjustments for depreciation, merchandise inventory, and federal taxes; (E) prepare financial statements for a corporation, in-cluding a balance sheet, an income statement, a statement of stock-holders' equity, and a statement of changes in retained earnings; (F) understand that internal accounting controls exist to ensure the proper recording of financial transact
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	requirement. Students shall be awarded one credit for successful com-pletion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Finance Career Cluster focuses on planning, ser-vices for financial and investment planning, banking, insurance, and business financial management. (3) A
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate effective oral and written communica-tion skills; (B) perform numerical and arithmetic applications; (C) demonstrate an understanding of integrity and strong work ethic; (D) demonstrate attention to detail in completed assign-ments; and (E) demonstrate effective problem solving. (2) The student uses mathematical processes to acquire and demonstrate mathe
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	(4) The student discusses and performs accounting func-tions in a financial statement analysis. The student is expected to: (A) explain the nature of annual reports; (B) discuss the use of financial ratios in accounting and explain how this data impacts business decisions; (C) determine business liquidity, including current ra-tio, quick ratio, and cash ratio; (D) calculate business profitability, including gross profit margin, operating profit margin, net profit margin, cash flow margin, return on assets, 
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	(P) prepare cost of production reports. (6) The student maintains, monitors, controls, and plans the use of financial resources to ensure business stability. The student is expected to: (A) describe fundamental financial concepts involved in the management of corporate finances, including the nature of de-preciation and cash flows; (B) analyze the need for efficient capital markets in cor-porate finance; (C) explore the capital budgeting process; (D) perform calculations necessary for capital budget decisio
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	(ii) analyzing the nature of corporate bonds; (iii) analyzing and determining the cost of long-term debt; (iv) describing the issuance of stock from a corpora-tion; (v) comparing and contrasting preferred stock and common stock; (vi) calculating the cost of preferred stock and com-mon stock; and (vii) computing leverage and debt to equity ratios; (L) explain the role of dividends in corporate finance, including forms of dividends and reinvestment plans; (M) describe the effect of a firm's dividend decisions
	(ii) analyzing the nature of corporate bonds; (iii) analyzing and determining the cost of long-term debt; (iv) describing the issuance of stock from a corpora-tion; (v) comparing and contrasting preferred stock and common stock; (vi) calculating the cost of preferred stock and com-mon stock; and (vii) computing leverage and debt to equity ratios; (L) explain the role of dividends in corporate finance, including forms of dividends and reinvestment plans; (M) describe the effect of a firm's dividend decisions


	(iv) identifying and communicating which laws and regulations apply; (v) gathering data that supports evidence of fraud or non-compliance with regulations; and (vi) creating a clear and coherent presentation, in-cluding the use of correct grammar, spelling, punctuation, and citation of resource materials. (8) The student accesses, processes, maintains, evaluates, and disseminates financial information to assist business decision mak-ing. The student is expected to: (A) use technology to acquire information 
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	(C) demonstrate an understanding of integrity and strong work ethic; (D) demonstrate attention to detail in completed assign-ments; and (E) demonstrate effective problem solving. (2) The student analyzes accounting systems to examine their contribution to the fiscal stability of businesses. The student is expected to: (A) describe the nature and scope of accounting; and (B) examine accounting procedures for tracking money flow and determining financial status through the preparation of finan-cial statements
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	(B) analyze the price of an advertising marketing prod-uct. (12) The student knows the elements and processes of product planning. The student is expected to: (A) describe stages of new-product planning; (B) analyze product mix; and (C) identify stages of the product life cycle for new or existing advertising marketing plans. (13) The student knows that successful marketers must de-velop, implement, and evaluate a promotional plan. The student is ex-pected to: (A) identify components of the promotional mix 
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) communicate effectively with others using speak-ing, listening, and writing skills; (B) demonstrate collaboration skills through teamwork; (C) demonstrate profe
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	(B) identify limitations of marketing research; (C) explain how inventory can be managed by using tools such as point-of-sale systems, just-in-time strategies, and radio frequency identification (RFID) technology; and (D) analyze data used to make accurate retail forecasts. (7) The student knows concepts and strategies used in de-termining and adjusting prices to maximize return and meet customers' perceptions of value. The student is expected to: (A) employ pricing strategies to determine prices; (B) devel
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	(D) explain the concept of real-time marketing; and (E) discuss the ramifications of real-time marketing. (4) The student knows how to critically evaluate social me-dia and digital marketing tools. The student is expected to: (A) evaluate and understand how social media has in-fluenced the function of marketing; (B) evaluate and understand how social media has evolved and influenced the way people communicate; (C) analyze and evaluate the influence of social media on individuals and how individuals influenc
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	(F) demonstrate time-management skills such as prior-itizing tasks, following schedules, and tending to goal-relevant activ-ities in ways that use time wisely and optimize efficiency and results; and (G) demonstrate leadership skills by participating in ac-tivities such as career and technical education student organizations. (2) The student knows business concepts and explains how business satisfies economic needs. The student is expected to: (A) categorize business activities such as production, marketing
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	(B) discuss issues related to celebrity behavior on en-dorsements; and (C) research the rationale for a business to engage in endorsement contracts. (19) The student understands the importance of branding. The student is expected to: (A) define branding; (B) differentiate between types of brands; (C) identify examples of brand equity and brand exten-sion in sports and entertainment; (D) explain the value in building a strong brand; and (E) determine the characteristics of a successful brand. (20) The studen
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	(I) simulate a press conference. (23) The student understands the strategies of successful entertainment marketing. The student is expected to: (A) discuss the different kinds of entertainment distri-bution; (B) identify strategies to market entertainment prod-ucts; and (C) explain the promotional value of entertainment awards. §127.268. Advanced Marketing (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 sch
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	(F) demonstrate time-management skills such as prior-itizing tasks, following schedules, and tending to goal-relevant activ-ities in ways that use time wisely and optimize efficiency and results; and (G) demonstrate leadership skills by participating in ac-tivities such as career and technical student organizations. (2) The student develops a project on a topic related to the field of marketing and uses in-depth research to present findings. The student is expected to: (A) identify a topic to investigate or
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	(8) The student knows the impact and value of diversity. The student is expected to: (A) portray how cultural diversity affects marketing; and (B) discover legal responsibilities regarding diversity. (9) The student identifies international economic factors that affect marketing planning. The student is expected to: (A) identify strategies for entering international mar-kets; (B) illustrate cultural, economic, and political factors to consider when engaging in international trade; (C) distinguish between im
	(8) The student knows the impact and value of diversity. The student is expected to: (A) portray how cultural diversity affects marketing; and (B) discover legal responsibilities regarding diversity. (9) The student identifies international economic factors that affect marketing planning. The student is expected to: (A) identify strategies for entering international mar-kets; (B) illustrate cultural, economic, and political factors to consider when engaging in international trade; (C) distinguish between im
	(8) The student knows the impact and value of diversity. The student is expected to: (A) portray how cultural diversity affects marketing; and (B) discover legal responsibilities regarding diversity. (9) The student identifies international economic factors that affect marketing planning. The student is expected to: (A) identify strategies for entering international mar-kets; (B) illustrate cultural, economic, and political factors to consider when engaging in international trade; (C) distinguish between im
	(8) The student knows the impact and value of diversity. The student is expected to: (A) portray how cultural diversity affects marketing; and (B) discover legal responsibilities regarding diversity. (9) The student identifies international economic factors that affect marketing planning. The student is expected to: (A) identify strategies for entering international mar-kets; (B) illustrate cultural, economic, and political factors to consider when engaging in international trade; (C) distinguish between im




	(A) differentiate among laws, regulations, and self-reg-ulatory measures for products; and (B) clarify how business is affected by government reg-ulation of consumer protection. (14) The student knows that public relations and publicity can be used to promote a business or organization. The student is ex-pected to: (A) prepare publicity materials; (B) distinguish among activities that would encourage positive public relations; and (C) analyze potential impact of publicity and offer pos-sible strategies for 
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	(A) demonstrate use of relational expressions such as equal to, not equal to, greater than, and less than; (B) apply data and measurements to solve a problem; (C) analyze mathematical problem statements for miss-ing or irrelevant data; (D) construct charts, tables, and graphs from functions and data; and (E) analyze data when interpreting operational docu-ments. (21) The student applies ethical reasoning to a variety of workplace situations in order to make ethical decisions. The student is expected to: (A)
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	both courses. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Business Management and Administration Career Cluster focuses on careers in planning, organizing, directing, and eval-uating business functions essential
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	(2) The student develops an elevated aptitude for the es-sential skills listed for the recommended corequisite course(s). The student is expected to: (A) demonstrate deeper understanding of related course requirements; (B) develop mastery of hands-on skills at an industry accepted standard; and (C) exhibit progress toward achieving industry recog-nized documentation of specific expertise in a business field or skill. §127.295. Practicum in Business Management (Two Credits), Adopted 2015. (a) Implementation.
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	(1) The student demonstrates professional standards/em-ployability skills required by business and industry. The student is ex-pected to: (A) communicate effectively with others using oral and written skills; (B) demonstrate collaboration skills through teamwork; (C) demonstrate professionalism by conducting oneself in a manner appropriate for the profession and workplace; (D) demonstrate a positive, productive work ethic by performing assigned tasks as directed; (E) comply with all applicable rules, laws, 
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	(4) The student develops and demonstrates skills for suc-cess in the workplace. The student is expected to: (A) explain the importance of and model appropriate dress, hygiene, and demeanor for the work assignment; (B) exhibit productive work habits and attitudes, in-cluding accepting constructive criticism; and (C) prioritize work to fulfill responsibilities, meet dead-lines, and complete tasks with the highest standards to ensure quality products and services. (5) The student applies principles of effectiv
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	(A) record messages accurately, legibly, and com-pletely; (B) deliver messages to the appropriate person or de-partment; (C) coordinate arrangements for participants; (D) follow calling and login procedures; and (E) troubleshoot any problems. (8) The student abides by risk-management policies and procedures for technology to minimize loss. The student is expected to: (A) adhere to technology safety and security policies such as acceptable use policy and web page policies; (B) apply ergonomic techniques to t
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	(iv) coordinating travel arrangements; (v) setting up meeting arrangements; and (vi) disseminating meeting information to appropri-ate persons; and (G) enter data without error. (10) The student manages personal finances to achieve fi-nancial goals. The student is expected to: (A) develop a budget based on personal financial goals; (B) interpret a pay stub; (C) read and reconcile bank statements; (D) maintain financial records; (E) demonstrate the wise use of credit; (F) validate a credit history; (G) prote
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	pects of the industry and demonstrating proficiency in additional and more advanced knowledge and skills. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Business Management and Administration Career Cluster focuses on careers in planning, organizing, directing, and eval-uating business functi
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	(2) The student applies professional communications strategies. The student is expected to: (A) demonstrate proper use of written, verbal, and vi-sual communication techniques with increased proficiency; (B) apply active listening skills to obtain and clarify in-formation; (C) create and deliver formal and informal presenta-tions effectively; (D) analyze, interpret, and effectively communicate in-formation; and (E) exhibit public relations skills to maintain internal and external customer/client satisfactio
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	(E) create customary styles of business documents such as memoranda, letters, emails, and reports, as appropriate; (F) perform scheduling functions electronically to facil-itate on-time, prompt completion of work activities; (G) demonstrate growth of technical skill competen-cies; (H) evaluate strengths and weaknesses in technical skill proficiency; and (I) collect representative work samples. §127.297. Practicum in Marketing (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section sh
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	(D) demonstrate a positive, productive work ethic by performing assigned tasks as directed; (E) demonstrate integrity by choosing the ethical course of action and complying with all applicable rules, laws, and regula-tions; (F) demonstrate time-management skills such as prior-itizing tasks, following schedules, and tending to goal-relevant activ-ities in ways that use time wisely and optimize efficiency and results; and (G) demonstrate leadership skills by participating in ac-tivities such as career and tec
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	(D) perform mathematical operations; (E) predict reasonable estimations; (F) create mathematical models from real-life situa-tions; and (G) determine rate of change mathematically. (7) The student knows how to use self-development tech-niques and interpersonal skills to accomplish marketing objectives. The student is expected to: (A) identify and practice effective interpersonal and team-building skills involving situations with coworkers, managers, and customers; (B) develop short-and long-term personal go
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	business problems and opportunities in a free enterprise system while expanding their skill sets and professional relationships as a real or simulated business owner versus the experience one would have as an employee. Students will prepare for an entrepreneurial career in their area of interest in their career cluster and build on and apply the knowledge and skills gained from courses taken in an array of career areas. Practicum experiences occur in a paid or an unpaid arrangement and a variety of location
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	(C) evaluate entrepreneurial risk versus opportunity for a given business example; (D) describe how entrepreneurship differs from work-ing for an employer; (E) analyze personal aptitude for entrepreneurship; (F) describe how entrepreneurs must manage organiza-tional finances; (G) research and apply the entrepreneur's approach to risk-taking as it applies to business decision-making; (H) explore and explain a company's competitive ad-vantage in its field of interest; (I) analyze the risks and rewards of busi
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	(C) create and deliver formal and informal presenta-tions effectively; (D) analyze, interpret, and effectively communicate in-formation; and (E) exhibit positive customer/client communication skills to maintain effective internal and external business relationships. (3) The student implements advanced problem-solving methods. The student is expected to: (A) employ critical-thinking skills with increased flu-ency both independently and in groups to solve problems and make decisions; (B) conduct technical res
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	(C) explain characteristics of an effective learning en-vironment, including universally accessible classroom design; (D) analyze positive behavior intervention techniques, including restorative practices; and (E) develop a differentiated lesson plan that includes scaffolding for all levels of learners. (9) The student analyzes the education and training re-quirements for a career in an area of interest. The student is expected to: (A) investigate degree plans or training alternatives for various occupation
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	(D) compare research methods commonly used to study human development; and (E) compare pedagogy and andragogy. (3) The student understands the importance of prenatal care in the development of a child. The student is expected to: (A) describe nutritional needs prior to and during preg-nancy; (B) explain reasons for medical care and good health practices prior to and during pregnancy; (C) outline stages of prenatal development; (D) discuss the role of genetics in prenatal develop-ment; and (E) identify envir
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	(D) summarize strategies for optimizing the develop-ment of children in the early to middle childhood stage of development, including those with special needs; (E) determine techniques that promote the health and safety of children in the early to middle childhood stage of develop-ment; and (F) compare and suggest developmentally appropriate guidance techniques for children in the early to middle childhood stage of development. (7) The student understands the development of adoles-cents ages 12 through 19 y
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	(F) prepare or plan developmentally appropriate snacks or meals that meet appropriate nutritional guidelines for children ages 13 months through 35 months. (7) The student analyzes the growth and development of children ages 3 through 5 years, including those with special needs. The student is expected to: (A) analyze the physical, emotional, social, intellectual, and moral development needs of the children ages 3 through 5 years; (B) describe the role of play in the development of chil-dren ages 3 through 
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	(B) assess the role of the various school environments such as public, private, and home environments on the growth and de-velopment of children ages 12 through 19 years; (C) evaluate the importance of and influences on indi-vidual and group identity such as self-concept theories, group dynam-ics, cultural influences, and societal norms in relation to the growth and development of children ages 12 through 19 years; (D) develop appropriate activities for meeting develop-mental needs of children ages 12 throu
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate effective verbal, nonverbal, written, and electronic communication skills; (B) demonstrate effective collaboration skills within the workplace; (C) 
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	(B) practice various forms of communication such as verbal and non-verbal communication skills used in education and ca-reer settings; (C) apply decision-making skills; (D) identify and exhibit characteristics of professional-ism; and (E) develop effective work ethic practices. (2) The student understands the need for establishing a safe, healthy learning environment for young children. The student is expected to: (A) describe a safe physical setting for an indoor class-room environment; (B) describe a safe
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	(6) The student describes the benefits of objective observa-tions and assessments of young children in the early childhood class-room. The student is expected to: (A) investigate and compare various observation tools and strategies; (B) analyze how observations impact curriculum plan-ning and individualized teaching; and (C) describe how objective observations are used to build productive relationships with families. (7) The student examines the importance of positive and productive relationships with famil
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	(2) The Education and Training Career Cluster focuses on planning, managing, and providing education and training services and related learning support services. (3) Communication and Technology in Education is an extended course of study designed to provide students with the fundamentals of planning, managing, and training services needed to provide learning support services in Kindergarten-Grade 12 class-rooms. Students will develop knowledge and skills regarding the professional, ethical, and legal respo
	(2) The Education and Training Career Cluster focuses on planning, managing, and providing education and training services and related learning support services. (3) Communication and Technology in Education is an extended course of study designed to provide students with the fundamentals of planning, managing, and training services needed to provide learning support services in Kindergarten-Grade 12 class-rooms. Students will develop knowledge and skills regarding the professional, ethical, and legal respo
	(2) The Education and Training Career Cluster focuses on planning, managing, and providing education and training services and related learning support services. (3) Communication and Technology in Education is an extended course of study designed to provide students with the fundamentals of planning, managing, and training services needed to provide learning support services in Kindergarten-Grade 12 class-rooms. Students will develop knowledge and skills regarding the professional, ethical, and legal respo
	(2) The Education and Training Career Cluster focuses on planning, managing, and providing education and training services and related learning support services. (3) Communication and Technology in Education is an extended course of study designed to provide students with the fundamentals of planning, managing, and training services needed to provide learning support services in Kindergarten-Grade 12 class-rooms. Students will develop knowledge and skills regarding the professional, ethical, and legal respo



	(B) identify times when communication between school and parents/community is necessary; (C) distinguish between appropriate and inappropriate uses of social media and other communication platforms and methods; and (D) cite sanctions and consequences for educator mis-conduct such as those stemming from inappropriate relationships. (3) The student understands multiple forms of communica-tion necessary for effective teaching. The student is expected to: (A) demonstrate effective verbal communication skills wi
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	(D) describe methods for approval of technology use in the district such as inventorying, licensing, and budgeting; and (E) identify classroom management strategies appro-priate for technology use in the classroom. (6) The student creates engaging lessons and lesson plans incorporating technology. The student is expected to: (A) analyze the relationship between technology and student engagement in the classroom; (B) design learning experiences that incorporate 21st century learning skills such as creativity
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	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat
	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat
	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat
	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat



	(B) relate and implement principles and theories about the learning process to teaching and training situations; (C) demonstrate and implement behaviors and skills that facilitate the learning process; (D) explain the relationship between effective instruc-tional practices and providing support for learning differences, learner exceptionality, and learners with special needs; (E) evaluate backgrounds, strengths, and skills of stu-dents when planning instruction; and (F) demonstrate techniques for developing
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	(F) demonstrate communication, conflict-management, and mediation techniques supportive of an effective learning environ-ment. (8) The student assesses teaching and learning. The student is expected to: (A) describe the role of assessment as part of the learn-ing process; (B) create assessments to measure student learning; (C) analyze the assessment process; (D) use appropriate assessment strategies in an instruc-tional setting; and (E) use assessment data to evaluate and revise lesson plans. (9) The studen
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	(B) present the portfolio to interested stakeholders. (14) The student demonstrates the knowledge and skills needed to provide meaningful, specific, and timely feedback to stu-dents, families, and other school personnel on the growth of students in relation to classroom goals while maintaining student confidential-ity. The student is expected to: (A) explain the role feedback plays in the learning process; (B) provide guidance and feedback to motivate student behavior and outcomes; (C) demonstrate methods o
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	profession such as required education and certification. The student is expected to: (A) describe required education needed to become a certified teacher; (B) explain the steps for becoming a certified teacher in Texas; (C) compare certification requirements for various con-tent and grade level areas of interest; and (D) identify various financial aid sources available for teacher candidates such as scholarships, student loans, and student loan forgiveness options once certified. §127.343. Practicum in Earl
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	(B) perform job-appropriate mathematical applica-tions; (C) demonstrate appropriate forms of communication such as verbal and non-verbal communication used in educational and career settings; (D) promote and exhibit teamwork skills; (E) analyze and apply decision-making skills; (F) implement problem-solving techniques effectively; (G) analyze and demonstrate conflict-management skills; (H) assess personal leadership skills; (I) describe and demonstrate professionalism, includ-ing time-management skills; and
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	(4) The student plans and implements effective instruction. The student is expected to: (A) demonstrate and evaluate techniques promoting early childhood growth and development skills such as language, literacy, numeracy, motor learning, and cross-disciplinary content areas; (B) develop age-appropriate lesson plans and instruc-tional materials that align to student learning goals; (C) evaluate the effectiveness of lesson plans and in-structional strategies; and (D) explain how learner and professional feedb
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	(B) analyze professional and ethical standards that ap-ply to early childhood professionals; and (C) analyze situations requiring decisions based on pro-fessional, ethical, and legal considerations. (10) The student explores the need and opportunities for continued professional development for early education professionals. The student is expected to: (A) identify strategies and resources for the profes-sional development of early education professionals such as research and assessment; and (B) create a pla
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	(1) Career and technical education instruction provides content aligned with challenging academic standards, industry-rele-vant technical knowledge, and college and career readiness skills for students to further their education and succeed in current and emerging professions. (2) The Education and Training Career Cluster focuses on planning, managing, and providing education and training services and related learning support services. (3) Extended Practicum in Early Learning is a field-based internship tha
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	(3) The student implements advanced problem-solving methods. The student is expected to employ critical-thinking skills with increased fluency both independently and in groups to solve problems and make decisions. (4) The student understands the professional, ethical, and legal responsibilities in early childhood education professions. The student is expected to: (A) demonstrate a positive, productive work ethic by performing assigned tasks as directed; (B) show integrity by choosing the ethical course of a
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	(3) Practicum in Education and Training is a field-based course that provides students background knowledge of child and ado-lescent development principles as well as principles of effective teach-ing and training practices. Students in the course work under the joint direction and supervision of both a teacher with knowledge of early childhood, middle childhood, and adolescence education and exem-plary educators in direct instructional roles with elementary-, middle school-, and high school-aged students. 
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	(B) analyze practices of effective teaching and training professionals; (C) analyze qualities of effective schools; (D) develop a written summary of professional beliefs and values about education and training; (E) determine the educational and academic re-quirements and possible degrees and certifications necessary for a profession of interest in teaching and training; (F) refine a personal career plan in preparation for a ca-reer in the field of education or training; (G) research and identify teaching an
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	(H) explain how learner and professional feedback is used to guide selection and adjustment of instructional strategies. (7) The student creates and maintains an effective learning environment. The student is expected to: (A) apply principles of universal design to create and maintain a safe and effective learning environment; (B) integrate teacher or trainer practices that promote an effective learning environment; (C) apply classroom management techniques that pro-mote an effective learning environment; a
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	(A) identify strategies and resources for the profes-sional development of educators or trainers such as research and assessment; (B) demonstrate teacher or trainer practices that pro-mote ongoing professional development and lifelong learning; and (C) develop a plan for professional growth. (13) The student participates in field-based experiences in education or training. The student is expected to: (A) apply instructional strategies and concepts within a local educational or training facility; and (B) doc
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	learn to plan and direct individualized instruction and group activities, prepare instructional materials, assist with record keeping, make phys-ical arrangements, and complete other responsibilities of classroom teachers, trainers, paraprofessionals, or other educational personnel. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as stude
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	(C) demonstrate proper etiquette and knowledge of ac-ceptable-use policies when using networks, especially resources on the Internet and intranet; and (D) comply with all applicable rules, laws, and regula-tions in a consistent manner. (5) The student continues to participate in field-based ex-periences in education and training. The student is expected to: (A) apply instructional strategies and concepts with in-creased fluency within a local educational or training facility; (B) apply principles and theori
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	(c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and success in current or emerging energy professions. (2) The Energy Career Cluster focuses on Texas's diverse economic landscape, geography and natural resources, including re-newable energy potential, transportation system, labor force, and lead-ership in environmental research. (3) In Foundations 
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	(B) examine past market and employment trends in the energy sector; (C) discuss current issues in energy production and pre-dict future needs and employment opportunities in this field; (D) identify career development, education, credential-ing, and entrepreneurship opportunities in the energy sector; and (E) apply competencies related to resources, informa-tion, and systems of operation in the energy sector. (3) The student conducts laboratory and field investiga-tions using safe, environmentally appropria
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	(B) explain and demonstrate transformations among various energy forms, including potential, kinetic, chemical, mechani-cal, electrical, and light energy; (C) analyze the role of gravity in transforming energy; (D) investigate and calculate the relationship between work, potential energy, and kinetic energy; (E) examine various types of energy transfer mecha-nisms, determine the original form of energy and what form that energy is being transformed into, and use examples to analyze and calculate the relatio
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	(D) investigate how innovations such as hydraulic frac-turing and high-power transmission lines have made massive energy resources such as oil, gas, wind, and electricity available in Texas. (10) The student knows differences between renewable and non-renewable resources. The student is expected to: (A) identify and describe various renewable and non-renewable resources; (B) describe and compare the energy efficiency of re-newable and non-renewable energy derived from natural and alterna-tive sources such a
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	(b) General requirements. This course is a Level 1 course and is recommended for students in Grades 9-12. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Energy Career Cluster focuses on Texas's diverse economic lan
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	(C) describe the tools and techniques for directional drilling; (D) examine the differences between fishing, retriev-ing, and repairing pipe; (E) describe the methods for completing a well in order for production to begin; (F) assess fluid pressure; (G) determine how the flow is initiated in a new well; (H) differentiate between major components of a well and discuss the purpose, design, and operation of each component; (I) describe activities associated with completing a well; (J) describe the well complet
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	(4) The student discusses safety issues related to the oil and gas industry. The student is expected to: (A) describe the safety, health, and environmental con-cerns associated with drilling, production, and maintenance; and (B) research safety standards in the petroleum indus-try such as the Bureau of Safety and Environmental Enforcement (BSEE), United States Coast Guard (USCG), American Petroleum Institute (API), Department of Transportation (DOT), Occupational Safety and Health Administration (OSHA), Env
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	(B) identify careers in oil and gas production with re-quired aptitudes in science, technology, engineering, mathematics, lan-guage arts, and/or social studies; (C) apply technology skills to create an electronic port-folio of skills and abilities; (D) apply competencies related to resources, informa-tion, interpersonal skills, problem solving, critical thinking, and sys-tems of operation; (E) demonstrate knowledge of personal and occupa-tional safety, health, environmental regulations, and first-aid policy
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	§127.354. Oil and Gas Production III (One Credit). (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2020-2021 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 11 and 12. Prerequisite: Oil and Gas Production II. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with c
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	(B) explain the history of hydraulic fracturing and its importance to the oil field industry and the process of producing wells in North America; (C) describe the impact of hydraulics on energy in North America; and (D) explain the impact on new oil and natural gas pro-duction in North America as it relates to technology. (3) The student demonstrates an understanding of pneu-matics and hydraulics and their significance and application in the pe-troleum engineering industry. The student is expected to: (A) d
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	(D) apply competencies related to resources, informa-tion, interpersonal skills, problem solving, critical thinking, and sys-tems of operation; (E) demonstrate knowledge of personal and occupa-tional safety, health, environmental regulations, and first-aid policy in the workplace; and (F) analyze employers' expectations, including appro-priate work habits, ethical conduct, legal responsibilities, and good cit-izenship skills. (2) The student explains the phases of well construction. The student is expected 
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	(6) The student researches the different types of coring and core analysis used in well completions and how they play an important role in well completion. The student is expected to: (A) describe the role of coring and core analysis in well completions; (B) identify the relationship between the factors such as core analysis and well logging that play an active role in well comple-tions; (C) explain well logging and its importance in forma-tion evaluation; (D) research different methods of formation testing
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	(C) collaborate with others to solve problems; (D) identify employers' work expectations; and (E) research, evaluate, and apply various time-manage-ment techniques to develop work schedules. (2) The student understands common definitions, terminol-ogy, and the basic foundations related to process technology. The stu-dent is expected to: (A) describe the types of industry utilizing process tech-nology and identify fields related to process technology; (B) identify and describe the career opportunities in pro
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	(6) The student demonstrates understanding of basic indus-trial mathematics. The student is expected to: (A) perform common computations required in indus-trial process technology using mastered calculator skills; (B) determine when to convert between fractions, dec-imals, whole numbers, and percentages mentally, on paper, or with a calculator when required in industrial process technology; (C) identify and quantify causes and effects of uncer-tainties in measured data; (D) demonstrate how exponents, symbol
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	(F) explain how visual depictions, data readouts, and trends in a computer-based process simulator relate to actual valves, piping, equipment, electrical gear, and instrumentation in a process sys-tem; and (G) develop critical-thinking skills using simulations to identify and solve problems associated with process technology. (9) The student presents conclusions, research findings, and designs using a variety of media throughout the course. The student is expected to: (A) discuss and critique the validity o
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	(C) identify the importance of safety, health, and envi-ronment as they relate to the performance of all job tasks and regula-tory compliance issues within the industries, including, but not limited to, petrochemical plants, refineries, oil and gas production, and power generation; and (D) explain the importance of interpreting the safety, health, and environmental procedures standards, requirements, and regulations as a process technology operator/technician. (2) The student examines compliance standards t
	(C) identify the importance of safety, health, and envi-ronment as they relate to the performance of all job tasks and regula-tory compliance issues within the industries, including, but not limited to, petrochemical plants, refineries, oil and gas production, and power generation; and (D) explain the importance of interpreting the safety, health, and environmental procedures standards, requirements, and regulations as a process technology operator/technician. (2) The student examines compliance standards t
	(C) identify the importance of safety, health, and envi-ronment as they relate to the performance of all job tasks and regula-tory compliance issues within the industries, including, but not limited to, petrochemical plants, refineries, oil and gas production, and power generation; and (D) explain the importance of interpreting the safety, health, and environmental procedures standards, requirements, and regulations as a process technology operator/technician. (2) The student examines compliance standards t
	(C) identify the importance of safety, health, and envi-ronment as they relate to the performance of all job tasks and regula-tory compliance issues within the industries, including, but not limited to, petrochemical plants, refineries, oil and gas production, and power generation; and (D) explain the importance of interpreting the safety, health, and environmental procedures standards, requirements, and regulations as a process technology operator/technician. (2) The student examines compliance standards t



	(E) describe the different types of hazards, including fire and explosions, ergonomic, biological, and blood borne pathogens; and (F) describe the Maritime Security Act (MARSEC), which protects against terroristic threats. (4) The student describes equipment and energy and work surface hazards. The student is expected to: (A) define the types of equipment and energy and work surface hazards, including electrical, rotating equipment, thermal, el-evation/heights/fall protection, chemical, slip and trips, and 
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	subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The new sections imple-ment Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §127.391. Principles of Applied Engineering (One Credit), Adopt
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	(D) demonstrate time-management skills in prioritizing tasks, following schedules, and performing goal-relevant activities in a way that produces efficient results; and (E) demonstrate punctuality, dependability, reliability, and responsibility in performing assigned tasks. (2) The student investigates the components of engineering and technology systems. The student is expected to: (A) investigate and report on the history of engineering disciplines, including chemical, civil, electrical, and mechanical en
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	(G) describe the implications of negligent or improper maintenance; and (H) demonstrate the use of precision measuring instru-ments. (5) The student describes the factors that affect the progres-sion of technology and analyzes the potential intended and unintended consequences of technological advances. The student is expected to: (A) describe how technology has affected individuals, societies, cultures, economies, and environments; (B) describe how the development and use of technol-ogy influenced past eve
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	(A) apply the design process, including decision matri-ces, as a team participant; (B) perform different roles within the project as a team member; (C) formulate decisions using collaborative strategies such as decision and design matrices and conflict resolution; (D) maintain an engineering notebook for the project; (E) develop and test the model for the project; and (F) demonstrate communication skills by preparing and presenting the project, including building consensus setback resolution and decision ma
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	(I) prepare a project report that clearly documents the designs, decisions, and activities during each phase of the engineering design process. §127.392. AC/DC Electronics (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 2 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: Principles of Applied Engineering. Students 
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	(2) The student demonstrates the skills necessary for suc-cess in a technical career. The student is expected to: (A) identify training, education, employment, and ca-reer opportunities, including differences between an electronic techni-cian, electronic technologist, and electrical engineer; (B) investigate and work toward industry certifications; (C) discuss ethical issues related to electronics; (D) identify and demonstrate respect for diversity in the workplace; (E) identify and demonstrate appropriate 
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	(6) The student develops an understanding of basic direct current (DC) electricity principles. The student is expected to: (A) describe DC and give examples of its application and generation; (B) demonstrate an understanding of atomic theory and the relationship between atomic number and a material's conductivity and insulation characteristics; (C) identify and apply the proper use of electronic schematics and symbols, including switches, voltage, current, ground, resistors, fuses, circuit breakers, volt me
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	(D) perform electrical-electronic troubleshooting as-signments; (E) identify actual electronic components, including re-sistors, capacitors, switches, fuses, power sources, and inductors; (F) explain how torque is produced in a motor; and (G) explain where counter electromotive force (CEMF) comes from in a motor. (9) The student applies the concepts and skills to simulated and actual work situations. The student is expected to: (A) measure and calculate resistance, current, voltage, and power in series, par
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	(D) discuss ethical issues related to engineering and technology and incorporate proper ethics in submitted projects; (E) identify and demonstrate respect for diversity in the workplace; (F) identify appropriate actions and consequences relat-ing to discrimination, harassment, and inequality; (G) explore robotic engineering careers and preparation programs; (H) explore career preparation learning experiences, in-cluding job shadowing, mentoring, and apprenticeship training; and (I) discuss Accreditation Boa
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	(A) demonstrate the use of computers to manipulate a robotic or automated system and associated subsystems; (B) maintain systems to ensure safe and proper function and precision operation; (C) describe feedback control loops used to provide in-formation; and (D) describe types and functions of sensors used in robotic systems. (7) The student develops an understanding of engineering principles and fundamental physics. The student is expected to: (A) demonstrate knowledge of Newton's Laws as ap-plied to robot
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	and highly reliable explanations, but they may be subject to change as new areas of science and new technologies are developed. (6) Scientific inquiry is the planned and deliberate investi-gation of the natural world using scientific and engineering practices. Scientific methods of investigation are descriptive, comparative, or ex-perimental. The method chosen should be appropriate to the ques-tion being asked. Student learning for different types of investigations include descriptive investigations, which 
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	(A) identify and categorize energy sources as nonre-newable, renewable, or inexhaustible; (B) define and calculate work and power in electrical systems; (C) calculate and explain how power in a system con-verts energy from electrical to mechanical; and (D) define voltage, current, and resistance and calculate each quantity in series, parallel, and combination electrical circuits us-ing Ohm's law. (10) The student understands system energy requirements and how energy sources can be combined to convert energy
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	(B) calculate and measure the weight, volume, mass, density, and surface area of selected common household products; and (C) identify the manufacturing processes used to create selected common household products. (13) The student uses material testing to determine a prod-uct's function and performance. The student is expected to: (A) use a design process and mathematical formulas to solve and document design problems; (B) obtain measurements of material samples such as length, width, height, and mass; (C) u
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	(A) calculate and test the theoretical probability that an event will occur; (B) calculate the experimental frequency distribution of an event occurring; (C) apply the Bernoulli process to events that only have two distinct possible outcomes; (D) apply AND, OR, and NOT logic to solve complex probability scenarios; (E) apply Bayes's theorem to calculate the probability of multiple events occurring; (F) calculate the central tendencies of a data array, in-cluding mean, median, and mode; (G) calculate data var
	(A) calculate and test the theoretical probability that an event will occur; (B) calculate the experimental frequency distribution of an event occurring; (C) apply the Bernoulli process to events that only have two distinct possible outcomes; (D) apply AND, OR, and NOT logic to solve complex probability scenarios; (E) apply Bayes's theorem to calculate the probability of multiple events occurring; (F) calculate the central tendencies of a data array, in-cluding mean, median, and mode; (G) calculate data var
	(A) calculate and test the theoretical probability that an event will occur; (B) calculate the experimental frequency distribution of an event occurring; (C) apply the Bernoulli process to events that only have two distinct possible outcomes; (D) apply AND, OR, and NOT logic to solve complex probability scenarios; (E) apply Bayes's theorem to calculate the probability of multiple events occurring; (F) calculate the central tendencies of a data array, in-cluding mean, median, and mode; (G) calculate data var
	(A) calculate and test the theoretical probability that an event will occur; (B) calculate the experimental frequency distribution of an event occurring; (C) apply the Bernoulli process to events that only have two distinct possible outcomes; (D) apply AND, OR, and NOT logic to solve complex probability scenarios; (E) apply Bayes's theorem to calculate the probability of multiple events occurring; (F) calculate the central tendencies of a data array, in-cluding mean, median, and mode; (G) calculate data var



	(4) The mathematical process standards describe ways in which students are expected to engage in the content. The placement of the process standards at the beginning of the knowledge and skills listed for each grade and course is intentional. The process standards weave the other knowledge and skills together so that students may be success-ful problem solvers and use mathematics efficiently and effectively in daily life. The process standards are integrated at every grade level and course. When possible, s
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	cluding mental math, estimation, and number sense as appropriate, to solve problems; (D) communicate mathematical ideas, reasoning, and their implications using multiple representations, including symbols, diagrams, graphs, and language; (E) create and use representations to organize, record, and communicate mathematical ideas; (F) analyze mathematical relationships to connect and communicate mathematical ideas; and (G) display, explain, and justify mathematical ideas and arguments using precise mathematica
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	(5) The student understands the role of trigonometry in spa-tial applications. The student is expected to: (A) apply trigonometric ratios, including sine, cosine, and tangent, to spatial problems; and (B) determine the distance and height of remote objects using trigonometry. (6) The student understands the concepts of design pro-cesses with multi-view computer-aided drafting and design drawings for facilities layouts, precision part design, process design, injection mold design, and computer-aided manufact
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	(F) create a resistive capacitive timing circuit in a time-delay circuit; (G) calculate the output voltage and current load of a transformer; (H) calculate the effective alternating current voltage root mean square given the peak alternating current voltage and the peak alternating current voltage given the root mean square value; and (I) calculate the cost of operating an electric motor. (8) The student applies mathematical principles of pneu-matic pressure and flow to explain pressure versus cylinder forc
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	tems, compression testing and analysis, shear and hardness testing and analysis, and design evaluation. The student is expected to: (A) calculate stress, strain, and elongation using the modulus of elasticity for a material or model with a given set of data; (B) analyze and explain the importance of sensitivity in relation to material engineering; (C) analyze the operation of a data-acquisition applica-tion or program; (D) mathematically analyze a part for stress and strain under a compression load; (E) cal
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	control charts, geometric dimensioning and tolerancing, and location, orientation, and form tolerances. The student is expected to: (A) evaluate the readings of dial calipers and microme-ters to make precise measurements; (B) use at least three measures of central tendency to analyze the quality of a product; (C) use a manually constructed histogram to analyze a given set of data; (D) construct and use a mean-value-and-range chart to determine if a process remains constant over a specified range of time; (E
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	(A) describe the roles, responsibilities, and dynamics of a team as applied in appropriate industry fields; (B) explain employers' work expectations; (C) use effective and accurate architectural or engineer-ing vocabulary throughout design and drafting process; (D) demonstrate knowledge of the concepts and skills related to health in the workplace; and (E) demonstrate safety in the workplace as specified by appropriate governmental regulations. (2) The student demonstrates knowledge of the CADD software. Th
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	(R) move, stretch, and offset objects; (S) create a radius between objects; (T) trim and extend objects; (U) break and join objects; (V) change object properties; and (W) create hatching and manipulate properties such as calculating the area of an enclosed shape. (4) The student demonstrates the use of CADD tools dis-play and viewpoints. The student is expected to: (A) create multiple viewpoints in the drawing window; (B) select appropriate object snaps for various drawing tasks; (C) create orthographic dra
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	(7) The student demonstrates the use of grips in drawings. The student is expected to: (A) apply grips to stretch, move, rotate, scale, mirror, and copy objects; (B) demonstrate the use of Quick Properties and the Properties palette to access CADD tools; and (C) create selections by using the Quick Select dialog box. (8) The student demonstrates the use of scale and dimen-sion standards and practices. The student is expected to: (A) apply standard dimensioning rules; (B) draw scales and dimensions; (C) crea
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	(12) The student designs and prepares a technical drawing. The student is expected to: (A) draw individual parts; (B) draw the closed assembly drawings per the parts; and (C) draw and explode the assembly with the parts list. §127.400. Intermediate Computer-Aided Design and Drafting (One Credit), Adopted 2021. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2024-2025 school year. (b) General requirements. This course is a Level 2 course and is r
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	(D) evaluate and justify decisions based on ethical rea-soning; (E) evaluate alternative responses to workplace situa-tions based on personal, professional, ethical, and legal responsibilities and employer policies; (F) identify and explain personal and long-term conse-quences of unethical or illegal behaviors in the workplace; (G) interpret and explain written organizational policies and procedures; and (H) demonstrate personal responsibility, ethics, and in-tegrity, including respect for intellectual prop
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	(5) The student preforms computer-aided drafting func-tions. The student is expected to: (A) create text styles, text justification, and multi-line text; (B) create and use multi-leaders; (C) edit dimensions; (D) work with dimension styles; (E) crosshatch objects; (F) isolate and hide objects; (G) use selection set methods; (H) use rectangular, polar, and path arrays; (I) use rotation reference angles; (J) use elements of creativity and organizational princi-ples to create visually coherent viewports and la
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	(R) prepare multi-view drawings, including sectional and auxiliary views. (7) The student creates electrical drawings. The student is expected to: (A) prepare schematic drawings; (B) prepare printed circuit board assembly drawing packages; (C) prepare connection drawings; (D) prepare interconnection drawings; (E) prepare wiring drawings; (F) prepare cable drawings and/or harness drawings; (G) prepare component drawings; and (H) prepare logic diagrams. (8) The student creates mechanical drawings. The student
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	(K) define a basic project materials list. §127.401. Physics For Engineering (One Credit), Adopted 2024. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2025-2026 school year. (b) General requirements. This course is a Level 1 course and is recommended for students in Grades 10-12. Prerequisites: one credit of Algebra I and one credit of Chemistry, Physics, or Integrated Physics and Chemistry. Students must meet the 40% laboratory and fieldwork 
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	tigations, which involve processes similar to comparative investiga-tions but in which a control is identified. (A) Scientific practices. Students should be able to ask questions, plan and conduct investigations to answer questions, and explain phenomena using appropriate tools and models. (B) Engineering practices. Students should be able to identify problems and design solutions using appropriate tools and models. (7) Science and social ethics. Scientific decision making is a way of answering questions ab
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	and plans and safely conducts classroom, laboratory, and field inves-tigations to answer questions, explain phenomena, or design solutions using appropriate tools and models. The student is expected to: (A) ask questions and define problems based on obser-vations or information from text, phenomena, models, or investiga-tions; (B) apply scientific practices to plan and conduct de-scriptive, comparative, and experimental investigations and use engi-neering practices to design solutions to problems; (C) use a
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	(A) develop explanations and propose solutions sup-ported by data and models and consistent with scientific ideas, principles, and theories; (B) communicate explanations and solutions individu-ally and collaboratively in a variety of settings and formats; and (C) engage respectfully in scientific argumentation us-ing applied scientific explanations and empirical evidence. (5) Scientific and engineering practices. The student knows the contributions of scientists and recognizes the importance of scientific r
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	(G) communicate conclusions supported through vari-ous methods such as laboratory reports, labeled drawings, graphic orga-nizers, journals, summaries, oral reports, or technology-based reports. (8) The student demonstrates appropriate safety techniques in field and laboratory environments. The student is expected to: (A) locate and apply safety guidelines as described in various manuals, instructions, or regulations; and (B) identify hazardous materials and properly dispose of wastes. (9) The student descri
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	(B) build models such as generators, motors, and trans-formers that show how electric, magnetic, and electromagnetic forces and fields work in everyday life; (C) test a variety of materials to determine conductive or insulative properties based on their electric properties; (D) design, evaluate, and refine series and parallel cir-cuits using schematics, digital resources, or materials such as switches, wires, resistors, lightbulbs, batteries, multimeters, voltmeters, and am-meters; and (E) construct series 
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	(F) investigate and explain behaviors of waves, includ-ing reflection, refraction, diffraction, interference, resonance, polariza-tion, and the Doppler effect; and (G) describe and predict image formation as a conse-quence of reflection from a plane mirror and refraction through a thin convex lens. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's legal authority to adopt. Filed with the Office of the Secretary of State on February 14, 2025. TRD-
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	(4) To pursue a career in the health science industry, stu-dents should learn to reason, think critically, make decisions, solve problems, and communicate effectively. Students should recognize that quality health care depends on the ability to work well with others. (5) Professional integrity in the health science industry is dependent on acceptance of ethical and legal responsibilities. Students are expected to employ their ethical and legal responsibilities, recog-nize limitations, and understand the imp



	(M) research the historical significance of health care; (N) describe the impact of health services on the econ-omy; (O) analyze the impact of local, state, and national gov-ernment on the health science industry; (P) identify diverse and cultural influences that have impacted contemporary aspects of health care delivery; and (Q) research and compare practices used by various cul-tures and societies to solve problems related to health. (3) The student uses verbal and nonverbal communication skills. The stud
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	(9) The student interprets ethical behavior standards and legal responsibilities. The student is expected to: (A) compare published professional codes of ethics and scope of practice; (B) explain principles of ethical behavior and confiden-tiality, including the consequences of breach of confidentiality; (C) discuss ethical issues related to health care, includ-ing implications of technological advances; (D) examine issues related to malpractice, negligence, and liability; and (E) research laws governing th
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	(c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards, industry-rele-vant technical knowledge, and college and career readiness skills for students to further their education and succeed in current and emerging professions. (2) The Science, Technology, Engineering, and Mathemat-ics (STEM) Career Cluster focuses on planning, managing, and provid-ing scientific research and professional and technical services such as laboratory and testin
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	(F) research applications of biotechnology in medicine, the environment, and settings such as pharmaceutical, agricultural, and industrial; (G) use technology to research biotechnology topics, including identifying and selecting appropriate scholarly references; and (H) analyze and discuss professional publications such as academic and peer-reviewed journals and technical reports. (3) The student evaluates ethical and legal issues in biotechnology. The student is expected to: (A) identify current ethical an
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	(E) identify appropriate safety equipment and practices as outlined in Texas Education Agency-approved and industry-ap-proved safety standards such as the use of personal protective equipment (PPE) and safety data sheets (SDS). (7) The student investigates how biotechnology impacts the origins of waste and resource recovery. The student is expected to: (A) identify biotechnology manufacturing processes and their end products, including waste and marketable products; (B) explore the impacts of waste on bioti
	(E) identify appropriate safety equipment and practices as outlined in Texas Education Agency-approved and industry-ap-proved safety standards such as the use of personal protective equipment (PPE) and safety data sheets (SDS). (7) The student investigates how biotechnology impacts the origins of waste and resource recovery. The student is expected to: (A) identify biotechnology manufacturing processes and their end products, including waste and marketable products; (B) explore the impacts of waste on bioti
	(E) identify appropriate safety equipment and practices as outlined in Texas Education Agency-approved and industry-ap-proved safety standards such as the use of personal protective equipment (PPE) and safety data sheets (SDS). (7) The student investigates how biotechnology impacts the origins of waste and resource recovery. The student is expected to: (A) identify biotechnology manufacturing processes and their end products, including waste and marketable products; (B) explore the impacts of waste on bioti
	(E) identify appropriate safety equipment and practices as outlined in Texas Education Agency-approved and industry-ap-proved safety standards such as the use of personal protective equipment (PPE) and safety data sheets (SDS). (7) The student investigates how biotechnology impacts the origins of waste and resource recovery. The student is expected to: (A) identify biotechnology manufacturing processes and their end products, including waste and marketable products; (B) explore the impacts of waste on bioti




	(b) General requirements. This course is a Level 4 course and is recommended for student in Grades 11 and 12. Prerequisites: Geom-etry and Algebra II. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Health Science C
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	(B) exhibit the ability to cooperate, contribute, and col-laborate as a member of a team; and (C) demonstrate adaptability skills such as problem solving and creative thinking. (2) The student uses mathematical processes to acquire and demonstrate mathematical understanding. The student is expected to: (A) apply mathematics to problems arising in health science professions; (B) use a problem-solving model that incorporates an-alyzing given information, formulating a plan or strategy, determining a solution,
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	mathematical models to represent, analyze, and solve dynamic health care problems. The student is expected to: (A) collect data to create a scatterplot and apply various functions to model the data in an effort to interpret results and make pre-dictions in health science situations such as interpreting growth charts, interpreting disease and mortality rates, and diagnosing and determin-ing treatment modalities; (B) create, represent, and analyze appropriate mathe-matical functions such as linear, quadratic,
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	(C) calculate and apply measures of central tendency in application problems in the health science field; (D) demonstrate an understanding of the significance of the normal distribution; (E) demonstrate an understanding of and apply the Em-pirical Rule to find probabilities from normal distributions; (F) calculate and use the z-score to calculate standard deviation of a normal distribution using a formula; (G) calculate the percentile rank for a given score using a formula; (H) describe characteristics of w
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	form statistical analysis, and practice quality-control techniques. Stu-dents will conduct laboratory and field investigations and make in-formed decisions using critical thinking, scientific problem solving, and the engineering design process. Students in Biotechnology I will study a variety of topics that include structures and functions of cells, nucleic acids, proteins, and genetics. (4) Science, as defined by the National Academy of Sci-ences, is the "use of evidence to construct testable explanations 
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	(9) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (10) Statements that contain the word "including" refer-ence content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstr
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	(3) The student analyzes and interprets data to derive meaning, identify features and patterns, and discover relationships or correlations to develop evidence-based arguments or evaluate designs. The student is expected to: (A) identify advantages and limitations of models such as their size, scale, properties, and materials; (B) analyze data by identifying significant statistical features, patterns, sources of error, and limitations; (C) use mathematical calculations to assess quantitative relationships in
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	(G) identify applications in agricultural biotechnology such as genetically modified organisms (GMOs), plant propagation from tissue culturing, and aquaculture hydroponics; (H) identify applications in medical biotechnology such as vaccines production, stem cells therapy, gene therapy, pharmaceu-tical production, pharmacogenetics, genomics, synthetic biology, and personalized medicine; (I) identify applications in forensic biotechnology such as capillary electrophoresis, real-time polymerase chain reaction,
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	(A) describe the fundamental steps in recombinant DNA technology; (B) explain how recombinant DNA technology such as nuclear transfer cloning is used to clone genes and create recombinant proteins; (C) explain the role of tissue cultures in genetic modi-fication procedures; (D) describe plant-and animal-tissue culture proce-dures; (E) compare and contrast growing conditions for plant and animal tissue cultures; (F) explain the role of restriction enzymes; and (G) distinguish between vectors commonly used in
	(A) describe the fundamental steps in recombinant DNA technology; (B) explain how recombinant DNA technology such as nuclear transfer cloning is used to clone genes and create recombinant proteins; (C) explain the role of tissue cultures in genetic modi-fication procedures; (D) describe plant-and animal-tissue culture proce-dures; (E) compare and contrast growing conditions for plant and animal tissue cultures; (F) explain the role of restriction enzymes; and (G) distinguish between vectors commonly used in
	(A) describe the fundamental steps in recombinant DNA technology; (B) explain how recombinant DNA technology such as nuclear transfer cloning is used to clone genes and create recombinant proteins; (C) explain the role of tissue cultures in genetic modi-fication procedures; (D) describe plant-and animal-tissue culture proce-dures; (E) compare and contrast growing conditions for plant and animal tissue cultures; (F) explain the role of restriction enzymes; and (G) distinguish between vectors commonly used in
	(A) describe the fundamental steps in recombinant DNA technology; (B) explain how recombinant DNA technology such as nuclear transfer cloning is used to clone genes and create recombinant proteins; (C) explain the role of tissue cultures in genetic modi-fication procedures; (D) describe plant-and animal-tissue culture proce-dures; (E) compare and contrast growing conditions for plant and animal tissue cultures; (F) explain the role of restriction enzymes; and (G) distinguish between vectors commonly used in



	(C) calculate and prepare a dilution series; and (D) determine optimum conditions of reagents for ex-perimentation. (13) The student conducts quality-control analysis while performing biotechnology laboratory procedures. The student is ex-pected to: (A) perform validation testing on laboratory reagents and equipment; and (B) analyze data and perform calculations and statisti-cal analysis on results of quality-control samples. §127.476. Biotechnology II (One Credit), Adopted 2021. (a) Implementation. The pro
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	Scientific methods of investigation are descriptive, comparative, or ex-perimental. The method chosen should be appropriate to the ques-tion being asked. Student learning for different types of investigations include descriptive investigations, which involve collecting data and recording observations without making comparisons; comparative in-vestigations, which involve collecting data with variables that are ma-nipulated to compare results; and experimental investigations, which involve processes similar t
	Scientific methods of investigation are descriptive, comparative, or ex-perimental. The method chosen should be appropriate to the ques-tion being asked. Student learning for different types of investigations include descriptive investigations, which involve collecting data and recording observations without making comparisons; comparative in-vestigations, which involve collecting data with variables that are ma-nipulated to compare results; and experimental investigations, which involve processes similar t
	Scientific methods of investigation are descriptive, comparative, or ex-perimental. The method chosen should be appropriate to the ques-tion being asked. Student learning for different types of investigations include descriptive investigations, which involve collecting data and recording observations without making comparisons; comparative in-vestigations, which involve collecting data with variables that are ma-nipulated to compare results; and experimental investigations, which involve processes similar t

	(2) The student, for at least 40% of instructional time, asks questions, identifies problems, and plans and safely conducts class-room, laboratory, and field investigations to answer questions, explain phenomena, or design solutions using appropriate tools and models. The student is expected to: (A) ask questions and define problems based on obser-vations or information from text, phenomena, models, or investiga-tions; (B) apply scientific practices to plan and conduct de-scriptive, comparative, and experim
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	(A) analyze, evaluate, and critique scientific explana-tions and solutions by using empirical evidence, logical reasoning, and experimental and observational testing so as to encourage critical think-ing by the student; (B) relate the impact of past and current research on sci-entific thought and society, including research methodology, cost-ben-efit analysis, and contributions of diverse scientists and engineers as related to the content; and (C) research and explore resources such as museums, libraries, p
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	(10) The student explores applications of recombinant DNA technology and genetic engineering. The student is expected to: (A) prepare and maintain tissue cultures commonly used in genetic modification procedures; (B) evaluate the effects of changes to growing condi-tions such as pH, temperature, and growth media; (C) evaluate the results of a bacterial transformation us-ing a restriction enzyme digest and Southern blot analysis; (D) compare and contrast vectors commonly used in biotechnology applications, i
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	(A) research document formats such as dental or medi-cal records; (B) prepare health documents or records according to industry-based standards; and (C) record health information on paper and electronic formats such as patient history, vital statistics, and test results. (7) The student describes industry requirements necessary for employment in health science occupations. The student is expected to: (A) research education, certification, licensing, and continuing education requirements and salary related t
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	(B) examine legal and ethical behavior standards such as Patient Bill of Rights, advanced directives, and HIPAA; and (C) investigate the legal, ethical, and professional ram-ifications of unacceptable or discriminatory behavior. (11) The student exhibits the leadership skills necessary to function in a healthcare setting. The student is expected to: (A) identify essential leadership skills of health science professionals; (B) assess group dynamics in real or simulated groups; and (C) integrate consensus-bui
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	(c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Health Science Career Cluster focuses on planning, managing, and providing therapeutic services, diagnostic services, health informatics, support services, and biotechnology research and development. (3) The Health Science Clinical course is desi
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	(E) summarize biological and chemical processes that maintain homeostasis; (F) explain the changes in structure and function due to trauma and disease; and (G) research the global impact of disease prevention and cost containment. (3) The student displays verbal and non-verbal communi-cation skills. The student is expected to: (A) demonstrate therapeutic communication appropri-ate to the situation; (B) execute verbal and nonverbal skills when commu-nicating with persons with sensory loss and language barrie
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	(A) research wellness strategies for the prevention of disease; (B) evaluate positive and negative effects of relation-ships on physical and emotional health; (C) explain the benefits of positive relationships among community health professionals in promoting a healthy community; (D) research and analyze access to quality health care; and (E) research alternative health practices and therapies. §127.480. World Health and Emerging Technologies (One Credit), Adopted 2021. (a) Implementation. The provisions of
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	(2) The student explores and discusses current major hu-man health problems in the world. The student is expected to: (A) describe the pathophysiology of the three leading causes of death in developing and developed countries; (B) discuss history of diseases and the evolution of medical technology over time; (C) contrast health problems in developing and devel-oped countries; (D) compare the functions of public health organiza-tions, including the Centers for Disease Control and Prevention (CDC) and World H
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	(5) The student explores how human clinical trials are de-signed, conducted, and evaluated. The student is expected to: (A) describe and discuss types of clinical trials, includ-ing the role of the institutional review board; (B) define and calculate a sample size; (C) identify quantitative and qualitative methods used in clinical trials; and (D) compare and contrast different phases of pharma-ceutical trials. (6) The student recognizes the ethical and legal aspects in-volved in clinical research. The stude
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	function of the human body and the interaction of body systems for maintaining homeostasis. (4) Science, as defined by the National Academy of Sci-ences, is the "use of evidence to construct testable explanations and predictions of natural phenomena, as well as the knowledge gener-ated through this process." This vast body of changing and increas-ing knowledge is described by physical, mathematical, and concep-tual models. Students should know that some questions are outside the realm of science because the
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	(10) Statements that contain the word "including" refer-ence content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) Employability skills. The student demonstrates profes-sional standards/employability skills as required by business and in-dustry. The student is expected to: (A) demonstrate verbal and non-verbal communication in a clear, concise, and effective manner; (B) exhibit the ability to cooperate, contri
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	(C) use mathematical calculations to assess quantitative relationships in data; and (D) evaluate experimental and engineering designs. (4) Scientific and engineering practices. The student de-velops evidence-based explanations and communicates findings, con-clusions, and proposed solutions. The student is expected to: (A) develop explanations and propose solutions sup-ported by data and models and consistent with scientific ideas, principles, and theories; (B) communicate explanations and solutions individu
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	(B) compare epithelial tissue and connective tissue in terms of cell arrangement and interstitial materials; (C) describe the process of tissue repair involved in the normal healing of a superficial wound; and (D) describe the general metabolic pathways of carbo-hydrates, lipids, and proteins. (8) Skeletal system. The student analyzes the relationships between the anatomical structures and physiological functions of the skeletal system. The student is expected to: (A) identify and differentiate between the 
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	(F) describe the mechanisms of muscle contraction at the neuromuscular junction; (G) name, locate, and describe the action of major vol-untary muscles in regions of the body, including the head and neck, trunk, upper extremity, and lower extremity; (H) identify and describe common diseases and disor-ders of the muscular system such as muscle strains and muscular dys-trophy; and (I) analyze and describe the effects of pressure, move-ment, torque, tension, and elasticity on the human body. (11) Nervous system
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	(F) identify and describe common diseases and disor-ders of the endocrine system such as hypothyroidism, pancreatic can-cer, and diabetes. (13) Urinary system. The student analyzes the relation-ships between the anatomical structures and physiological functions of the urinary system. The student is expected to: (A) identify and describe the anatomical structures and functions of the urinary system, including the kidney, ureters, bladder, and urethra; (B) compare and contrast the anatomical structures and de
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	(A) model ethical conduct in complex situations; (B) model a respectful and professional attitude when interacting with diverse patient populations, colleagues, and profes-sionals; (C) apply self-management skills such as stress and change management; (D) apply interpersonal skills, including negotiation skills, conflict resolution, customer service, and teamwork; (E) practice problem-solving skills in respect to com-plex ethical decision making; and (F) compare unethical and illegal conduct in the work-pla
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	(B) discuss common and life-threatening drug interac-tions and contraindications; (C) identify narrow therapeutic index (NTI) medica-tions; and (D) access and use references such as United States Pharmacopeia (USP) standards, drug reference books, and clinical information sources as needed to perform job duties. (6) The student explains the dispensing process. The stu-dent is expected to: (A) identify a prescription or medication order for com-pleteness, including drug strength, dosage form, directions, qua
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	(G) explain how pharmacy technicians assist pharma-cists in responding safely and legally to emergent patient situations; and (H) explain basic safety and emergency preparedness procedures applicable to pharmacy services. (8) The student performs inventory procedures according to federal, state, local, and facility guidelines. The student is expected to: (A) identify proper storage for medications in regard to temperature, light sensitivity, product demand, fast movers, cost, and restricted access; (B) expl
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	(D) classify controlled substances such as cocaine, heroin, marijuana, fentanyl, dextroamphetamine, amphetamine salts, benzodiazepines, and anabolic steroids according to their Drug En-forcement Administration (DEA) schedules; (E) identify the federal requirements for restricted drugs such as pseudoephedrine and related medication processing programs such as Risk Evaluation and Mitigation Strategies (REMS) and iPLEDGE; (F) demonstrate the process for Food and Drug Admin-istration (FDA) recalls based on clas
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	(B) apply knowledge of current error prevention strate-gies such as using Tall Man lettering, trailing/leading zeros, and bar-codes; separating inventory; and limiting use of error-prone abbrevia-tions to prevent medication errors; (C) apply knowledge of various prescription errors such as abnormal dose, early refill, incorrect quantity, incorrect patient, and incorrect drug for improved accuracy; (D) demonstrate how to assist pharmacists in recogniz-ing issues that require intervention such as adverse drug
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	(E) calculate volume or mass of each of the total par-enteral nutrition (TPN) components such as lipids, amino acids, dex-trose, calcium, and magnesium; (F) calculate volume or mass of ingredients needed for compounding both sterile and non-sterile products; (G) calculate amount needed for percent of weight-to-volume, volume-to-volume, and weight-to-weight based on stock con-centration; and (H) use calculations related to business math in a phar-macy setting, including profit, net profit, discounts, mark-up
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	in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student applies professional standards/employabil-ity skills as required by the healthcare system. The student is expected to: (A) apply appropriate verbal and non-verbal communi-cation in a clear, concise, and effe
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	(C) identify and demonstrate proper use and mainte-nance of equipment and instruments used in a pharmacy setting such as IV drop sets, scales, glucose supplies, dispensing units or cabinets, and other laboratory supplies. (9) The student practices safe protocols in preventing per-sonal and client illness or injury. The student is expected to: (A) employ safety standards such as workplace stan-dards; (B) interpret and apply pharmacy standards according to the strictest local, state, or federal regulations to
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	efit analysis, and contributions of diverse scientists and engineers as related to the content; and (C) research and explore resources such as museums, libraries, professional organizations, private companies, online plat-forms, and mentors employed in a science, technology, engineering, and mathematics (STEM) or health science field in order to investigate careers. (6) The student examines the field of microbiology in rela-tion to medical care. The student is expected to: (A) examine the historical develop
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	ate/resistant Staphylococci, vancomycin-resistant enterococci, and emergent antibiotic-resistant superbugs; and (G) outline the role of governing agencies in monitoring and establishing guidelines based on the spread of infectious diseases. (9) The student recognizes the importance of maintaining a safe environment and eliminating hazardous situations. The student is expected to: (A) identify and apply standard laboratory precautions; (B) identify and apply microbiological safety practices in accordance wit
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate verbal and non-verbal communication in a clear, concise, and effective manner; (B) demonstrate adaptability skills such as problem solving and critical and creative thinking; (C) develop a career plan; (D) exhibit teamwork; (E) create a job-specific resume; and (F) exemplify professional work standards such as ap-pearance, attire, time management, organi
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	(6) The student examines the process of medical diagnos-tic and coding concepts as well as current procedural practices. The student is expected to: (A) examine Health Insurance Portability and Account-ability Act (HIPAA) guidelines for confidentiality, privacy, and secu-rity of a patient's information within the medical record; (B) differentiate between insurance fraud and insurance abuse; (C) discuss the linkage between current procedural ter-minology (CPT) codes; International Classification of Diseases,
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	employment in a variety of health care settings as entry level coder, medical billing specialist, and patient access representative. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those
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	(H) evaluate cases for insurance fraud and abuse. (4) The student identifies the body systems to support pro-ficiency in billing and coding. The student is expected to: (A) explain the sections and organizations of the Inter-national Classification of Diseases and Related Health Problems, 10th Revision, Clinical Modification (ICD-10-CM) and Current Procedural Terminology (CPT) coding manuals by identifying the anatomy and physiology of body systems and how they apply to medical billing and coding, including
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	(F) differentiate between primary and secondary insur-ance plans to initially process crossover claims; (G) interpret remittance advice to determine financial responsibility of insurance company and patient, including a cash-pay-ing patient; (H) analyze reason for insurance company denials or re-jections and determine corrections or appeals required; and (I) analyze an aging report and how it relates to the rev-enue cycle. §127.489. Medical Assistant (One Credit), Adopted 2021. (a) Implementation. The provi
	(F) differentiate between primary and secondary insur-ance plans to initially process crossover claims; (G) interpret remittance advice to determine financial responsibility of insurance company and patient, including a cash-pay-ing patient; (H) analyze reason for insurance company denials or re-jections and determine corrections or appeals required; and (I) analyze an aging report and how it relates to the rev-enue cycle. §127.489. Medical Assistant (One Credit), Adopted 2021. (a) Implementation. The provi
	(F) differentiate between primary and secondary insur-ance plans to initially process crossover claims; (G) interpret remittance advice to determine financial responsibility of insurance company and patient, including a cash-pay-ing patient; (H) analyze reason for insurance company denials or re-jections and determine corrections or appeals required; and (I) analyze an aging report and how it relates to the rev-enue cycle. §127.489. Medical Assistant (One Credit), Adopted 2021. (a) Implementation. The provi
	(F) differentiate between primary and secondary insur-ance plans to initially process crossover claims; (G) interpret remittance advice to determine financial responsibility of insurance company and patient, including a cash-pay-ing patient; (H) analyze reason for insurance company denials or re-jections and determine corrections or appeals required; and (I) analyze an aging report and how it relates to the rev-enue cycle. §127.489. Medical Assistant (One Credit), Adopted 2021. (a) Implementation. The provi



	(B) apply appropriate non-verbal communication in a clear, respectful, and effective manner; (C) apply appropriate adaptability skills such as prob-lem solving and creative thinking; (D) create or evaluate a career plan using methods such as identifying educational pathways, professional organizations, career goals, continuing education opportunities, and individual aptitudes; (E) demonstrate teamwork; (F) create an occupation-specific resume; and (G) identify and demonstrate soft skills desired by em-ploye
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	(5) The student demonstrates knowledge of the administra-tive duties of a medical assistant in a healthcare setting. The student is expected to: (A) identify considerations for scheduling a patient such as availability of test results, availability of staff, patient flow, triage, and coordination of care; (B) discuss considerations related to managing an office schedule such as types of scheduling, under booking, over booking, cancellations, add-ons, and no-shows; (C) define the terms used in medical billin
	(5) The student demonstrates knowledge of the administra-tive duties of a medical assistant in a healthcare setting. The student is expected to: (A) identify considerations for scheduling a patient such as availability of test results, availability of staff, patient flow, triage, and coordination of care; (B) discuss considerations related to managing an office schedule such as types of scheduling, under booking, over booking, cancellations, add-ons, and no-shows; (C) define the terms used in medical billin
	(5) The student demonstrates knowledge of the administra-tive duties of a medical assistant in a healthcare setting. The student is expected to: (A) identify considerations for scheduling a patient such as availability of test results, availability of staff, patient flow, triage, and coordination of care; (B) discuss considerations related to managing an office schedule such as types of scheduling, under booking, over booking, cancellations, add-ons, and no-shows; (C) define the terms used in medical billin
	(5) The student demonstrates knowledge of the administra-tive duties of a medical assistant in a healthcare setting. The student is expected to: (A) identify considerations for scheduling a patient such as availability of test results, availability of staff, patient flow, triage, and coordination of care; (B) discuss considerations related to managing an office schedule such as types of scheduling, under booking, over booking, cancellations, add-ons, and no-shows; (C) define the terms used in medical billin




	(E) measure and record accurate anthropometric mea-surements, including height, weight, and head circumference; and (F) calculate accurate conversions between different units of measurement such as kilograms to pounds, centimeters to inches, and Fahrenheit to Celsius. (8) The student demonstrates knowledge and application of point of care testing as a medical assistant. The student is expected to: (A) define point of care testing; (B) identify and correlate specimen types and collection methods, including t
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	(L) demonstrate knowledge of syringe styles and mark-ings on various size syringes such as Luer Lock, oral, insulin, TB, 1ml, 3ml, 5ml, and 10ml syringes. (10) The student demonstrates knowledge of collecting, la-beling, storing, and transferring lab specimens. The student is expected to: (A) identify how to properly store and transfer lab spec-imens such as blood, urine, fecal, and sputum samples; (B) list the proper order of draw for blood collection tubes; (C) select the proper collection tubes for speci
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	(G) define the use of a sharps container, biohazard con-tainer, shredding bin, and trash receptacle; (H) practice safe handling of sharps such as not recap-ping after injection and prompt disposal in a sharps container; (I) identify symptoms of anaphylaxis and the proper emergency response; (J) explain storage requirements for medications, vac-cines, and lab specimens; (K) locate and use the safety data sheets (SDS) to re-trieve information such as proper storage, clean up, and exposure re-sponse; and (L) d
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	(A) model professionalism associated with respiratory therapy such as adaptability, time management, punctuality, apprecia-tion for diversity, decision-making, dedication, and organizational and leadership skills; (B) demonstrate effective verbal and non-verbal com-munication in a clear and concise manner; (C) demonstrate therapeutic communication appropri-ate to the situation, including communication with individuals with lan-guage differences/barriers and sensory loss; (D) evaluate the effectiveness of co
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	(A) analyze the cardiovascular system, including ven-tricles, atrium, valves, blood vessels, nerves, blood flow, and cardiac conduction system; (B) explain the respiratory system, including airways, trachea, lungs, and pulmonary vessels that aid the body in the exchange of gases; (C) trace the blood flow through the cardiopulmonary system; and (D) examine a variety of human diseases and disorders affecting the cardiopulmonary system such as chronic obstructive pul-monary disease (COPD), asthma, pneumonia, c
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	(D) demonstrate correct cardiopulmonary resuscitation (CPR) and automated external defibrillator (AED) skills. (9) The student evaluates ethical behavioral standards and legal responsibilities in the respiratory therapy profession. The student is expected to: (A) examine legal and ethical behavior standards such as the Patient's Bill of Rights, advanced directives, and the Health In-surance Portability and Accountability Act (HIPAA); (B) investigate and discuss the legal and ethical ramifi-cations of unacce
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	(1) The student demonstrates professional standards and employability skills required by the respiratory therapy profession. The student is expected to: (A) model professionalism associated with respiratory therapy such as adaptability, time management, punctuality, apprecia-tion for diversity, decision-making, dedication, and organizational and leadership skills; (B) demonstrate effective verbal and non-verbal com-munication in a clear and concise manner; (C) demonstrate therapeutic communication appropri-
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	(C) investigate the interactions between body systems and cardiopulmonary diseases and disorders such as Guillain-Barré syndrome, Myasthenia Gravis, SARS-CoV-2 (Covid), Idiopathic Pul-monary Fibrosis (IPF), adult respiratory distress syndrome (ARDS), and congestive heart failure (CHF); (D) differentiate between normal heart rhythms and common cardiac dysrhythmias such as ventricular fibrillation, ventric-ular tachycardia, and asystole attributed to malfunctions in other body systems; and (E) discuss the rol
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	(D) evaluate patient response to therapy before, during, and after respiratory treatments such as heart rate, blood pressure, res-piration, and breath sounds. (7) The student evaluates ethical behavioral standards and legal responsibilities in the respiratory therapy profession. The student is expected to: (A) analyze legal and ethical scenarios as it relates to the Patient's Bill of Rights and the Health Insurance Portability and Accountability Act (HIPAA); (B) evaluate the legal and ethical ramifications 
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	(1) The student demonstrates professional standards/em-ployability skills required by the healthcare industry. The student is expected to: (A) role play examples of effective written and oral communication in various scenarios such as customer service, mar-keting, and public relations; (B) demonstrate collaboration skills through teamwork; (C) demonstrate professionalism by conducting oneself in a manner appropriate for the profession and workplace; (D) demonstrate a positive, productive work ethic by perfo
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	(B) examine legal and ethical behavior standards such as Patient Bill of Rights, Advanced Directives, and the Health Insur-ance Portability and Accountability Act (HIPAA); (C) investigate the legal and ethical ramifications of un-acceptable behavior; (D) identify examples of conflicts of interest; and (E) differentiate between the concepts of fraud, waste, and abuse. §127.493. Leadership and Management in Nursing (One Credit), Adopted 2021. (a) Implementation. The provisions of this section shall be impleme
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	(B) differentiate goals that advance professional growth and responsibility and non-professional goals; (C) identify factors that inhibit the good use of time and apply strategies that mitigate the loss of time; and (D) demonstrate how to manage long-and short-term personal and professional schedules by creating and updating a yearly calendar. (7) The student understands how to build and manage in-terdisciplinary teams and facilitate teamwork. The student is expected to: (A) define and explain the purpose o
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	(4) To pursue a career in the health care industry, students should learn to reason, think critically, make decisions, solve problems, and communicate effectively. Students should recognize that quality health care depends on the ability to work well with others. (5) The health care industry is comprised of diagnostic, therapeutic, health informatics, support services, and biotechnology research and development systems that function individually and col-laboratively to provide comprehensive health care. Stu
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	(4) The student implements the knowledge and skills of a health care professional necessary to acquire and retain employment. The student is expected to: (A) demonstrate proficiency in medical terminology and skills related to the health care of an individual; (B) develop new problem-solving strategies based on previous knowledge and skills; and (C) evaluate performance for continuous improvement and advancement in health care. (5) The student employs ethical behavior standards and le-gal responsibilities. 
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	(D) employ teamwork and conflict-management skills with increased fluency to achieve collective goals; and (E) employ planning and time-management skills and tools with increased fluency to enhance results and complete work tasks. (2) The student applies professional communications strategies. The student is expected to: (A) demonstrate verbal and non-verbal communication consistently in a clear, concise, and effective manner; (B) report information according to facility policies and procedures accurately; 
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	(A) demonstrate the proper use and application of medi-cal equipment related to oxygen therapy, glucometers, pulse oximeters, catheters, incentive spirometers, mobility devices, patient handling de-vices, and electric hospital beds and chairs; (B) demonstrate patient care, including care related to activities of daily living (ADL), patient positioning, patients' range of motion, basic first aid, patient transfers, and patient transport; (C) demonstrate skills related to or acquire basic life support (BLS) c
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	(B) recognize that types of computerized systems are used to manage operations and guest services in the hospitality and tourism industry; and (C) discuss why computerized systems are used in op-erations and guest services in the hospitality and tourism industry. (7) The student demonstrates leadership, citizenship, and teamwork skills required for success. The student is expected to: (A) develop team-building skills; (B) develop decision-making and problem-solving skills; (C) conduct and participate in eff
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	(D) identify how scientific principles are used in the food service industry; and (E) use mathematics and science knowledge and skills to produce quality food products. (3) The student uses verbal and nonverbal communication skills to create, express, and interpret information to establish a positive work environment. The student is expected to: (A) develop and deliver presentations; (B) identify various marketing strategies used by the food service industry such as traditional and innovative marketing stra
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	(B) analyze potential effects caused by common chem-icals and hazardous materials; (C) demonstrate first aid and cardiopulmonary resusci-tation skills; (D) apply safety and sanitation standards common to the workplace; (E) research sources of food-borne illness and deter-mine ways to prevent them; (F) determine professional attire and personal hygiene for restaurant employees; and (G) prepare for a state or national food sanitation certi-fication or other appropriate certifications. (8) The student uses lea
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	(A) demonstrate skills related to seeking employment in the food service industry; (B) identify the required training and educational re-quirements that lead toward appropriate career goals; (C) select educational and work history highlights to in-clude in a career portfolio; (D) create and update a personal career portfolio; (E) recognize required employment forms and their functions such as I-9, work visa, W-4, and licensures to meet employ-ment requirements; (F) research the local and regional labor work
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	(G) differentiate between proteins and identify factors such as types, grades, purchasing, and storage; (H) describe the methods of cooking, including dry heat, moist heat, and combination heat; and (I) differentiate between common baking methods and identify common ingredients used in baking. §127.563. Culinary Arts (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This
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	(A) compose industry appropriate documents such as purchasing specifications and purchase orders; (B) comprehend a variety of texts such as operations and training manuals; (C) calculate numerical concepts such as percentages and estimations in practical situations, including weight and measures; (D) understand scientific principles used in culinary arts; (E) read and comprehend standardized recipes; (F) write and convert standardized recipes; and (G) calculate and manage food costs. (3) The student integra
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	(7) The student understands factors that affect the food ser-vice industry. The student is expected to: (A) research how historical and current trends in society affect the food service industry; (B) identify global cultures and traditions related to food; (C) research famous chefs from history; and (D) summarize historical entrepreneurs who influenced food service in the United States. (8) The student evaluates and determines equipment, in-gredients, and procedures used in a professional food setting. The 
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	(B) apply decision-making and problem-solving skills; (C) determine leadership and teamwork qualities in cre-ating a pleasant working atmosphere; and (D) participate in community leadership and teamwork opportunities to enhance professional skills. (12) The student explains how employees, guests, and property are protected to minimize losses or liabilities. The student is expected to: (A) determine the basics of safety in culinary arts; (B) assess workplace conditions and identify safety hazards; (C) determ
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) model effective oral and written communication; (B) practice professional grooming and hygiene stan-dards; (C) exercise punctuality and time-management skills; 
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	(5) The student demonstrates an understanding of sustain-ability in the restaurant industry and its local and global effect. The student is expected to: (A) evaluate practices for water and energy conserva-tion across the food service industry; (B) identify waste management options to promote sus-tainability; and (C) evaluate current sustainable food practices. (6) The student demonstrates comprehensive protein prod-uct knowledge as it relates to flavor, texture, visual appeal, taste, and customer satisfact
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	(C) compose various plated desserts appropriate for various food service operations. (10) The student demonstrates and practices the basic pro-cedures for the production of yeast and quick bread products. The stu-dent is expected to: (A) differentiate how various types of bread crusts are created through fermentation, proofing, baking temperatures, and hu-midity; (B) prepare soft, hard, and artisanal breads through proper baking techniques; and (C) differentiate between quick breads such as muffins, scones,
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	(B) model methods of preparation in each type of con-fection; (C) use chocolate as a major ingredient in dessert or food production; (D) temper chocolate; (E) use tempered chocolate in dessert preparation; (F) cook sugar syrups to various stages of hardness; (G) prepare dessert sauces such as custard, chocolate, caramel, fruit fillings, and coulis; and (H) serve attractively plated desserts with appropriate sauces and garnishes. (15) The student evaluates nutrition concepts as they affect health and wellnes
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	food production, processing, preparation, and preservation; use scien-tific methods to conduct laboratory and field investigations; and make informed decisions using critical thinking and scientific problem solv-ing. This course provides students a foundation for further study that leads to occupations in food and beverage services; the health sciences; agriculture, food, and natural resources; and human services. (4) Science, as defined by the National Academy of Sci-ences, is the "use of evidence to const
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	(9) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (10) Statements that contain the word "including" refer-ence content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstr
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	(3) The student analyzes and interprets data to derive meaning, identify features and patterns, and discover relationships or correlations to develop evidence-based arguments or evaluate designs. The student is expected to: (A) identify advantages and limitations of models such as their size, scale, properties, and materials; (B) analyze data by identifying significant statistical features, patterns, sources of error, and limitations; (C) use mathematical calculations to assess quantitative relationships in
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	(8) The student evaluates the principles of microbiology and food safety practices. The student is expected to: (A) investigate the properties of microorganisms that cause food spoilage; (B) compare food intoxication and food infection; (C) examine methods to destroy or inactivate harmful pathogens in foods; (D) compare beneficial and harmful microorganisms, including lactic acid bacteria, acetic acid bacteria, various baking and brewing yeasts, E. coli, Staphylococcus, Clostridium botulinum, Clostridium pe
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	(C) analyze the functions of enzymes in digestion, in-cluding the factors that influence enzyme activity, and relate enzymatic activity in digestion to dietary restrictions; and (D) analyze enzyme reactions in food preparation, in-cluding cheese-making, the enzymatic tenderization of meat, and oxi-dation of sugars in fruit. (12) The student evaluates the role of fermentation in food science. The student is expected to: (A) analyze modern and historical reasons food is fer-mented; (B) describe the conditions
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	(B) describe the functions of carbohydrates such as caramelization, crystallization, and thickening agents in food produc-tion; (C) describe the processes of gelatinization and ret-rogradation in food production; and (D) create food products using simple and complex car-bohydrates. (17) The student evaluates the properties of fats in food and their effects on food production. The student is expected to: (A) identify the physical properties and chemical struc-tures of saturated and unsaturated fats; (B) desc
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	(D) plan and create a dining experience using the most recent USDA dietary guidelines. (22) The student analyzes processes that manage bacteria to safe levels during food production. The student is expected to inves-tigate processes that manage food bacteria such as dehydration, pas-teurization, and food irradiation. (23) The student examines packaging and labeling guide-lines. The student is expected to: (A) research and evaluate federal food packaging regu-lations, including the information required on a 
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) formulate and organize oral and written informa-tion; (B) compose a variety of written documents used in travel and tourism such as itineraries, thank you letters, presentations, and advertisements; (C) differentiate and deliver different types of presenta-tions such as informative, instructional, persuasive, and decision mak-ing; (D) calculate basic math and percen
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	(B) research quality-control systems and practices; (C) develop plans to accomplish organizational goals; and (D) formulate collaborative plans with other related in-dustries such as lodging, food and beverage service, and transportation agencies to provide an all-inclusive product for the customer. (6) The student understands the importance of health, safety, and environmental systems in the travel and tourism industry and their importance to organizational performance and regulatory compliance. The studen
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	(F) examine appropriate credentialing requirements to maintain compliance with industry requirements; (G) compare and contrast the effect of stress, fatigue, and anxiety on job performance; (H) complete required employment forms such as I-9, work visa, W-4, and licensures to meet employment requirements; and (I) explore entrepreneurship opportunities within the travel and tourism industry. (10) The student develops principles in time management, decision making, effective communication, and prioritizing. Th
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	(3) Hotel Management focuses on the knowledge and skills needed to pursue staff and management positions available in the hotel industry. This in-depth study of the lodging industry includes depart-ments within a hotel such as front desk, food and beverage, housekeep-ing, maintenance, human resources, and accounting. This course will focus on, but not be limited to, professional communication, leader-ship, management, human resources, technology, and accounting. (4) Students are encouraged to participate in
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	(4) The student demonstrates an understanding that per-sonal success depends on personal effort. The student is expected to: (A) demonstrate an understanding of self-responsibility and self-management; (B) identify and demonstrate both positive and negative work behaviors and personal qualities for employability; and (C) evaluate the effects of health and wellness on em-ployee performance. (5) The student develops principles in time management, decision making, effective communication, and prioritization. T
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	(C) determine continuing education opportunities that enhance career advancement and promote lifelong learning; and (D) demonstrate effective methods to secure, maintain, and terminate employment. (11) The student demonstrates proper culinary techniques and knowledge of the professional kitchen. The student is expected to: (A) use large and small equipment in a commercial kitchen; (B) develop food production and presentation tech-niques; (C) demonstrate moist, dry, and combination cookery methods; (D) demon
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	(B) explain technical procedures needed to meet guest needs such as registration, rate assignment, room assignment, and de-termination of payment methods; (C) research and create a meeting/event company; (D) evaluate current and emerging technologies to im-prove guest services; and (E) determine the correct procedures for the traditional hotel guest cycle. (11) The student documents in manual and electronic for-mat acquired technical knowledge and skills from coherent plan of study. The student is expected 
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	in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) apply interpersonal communication skills in busi-ness and industry settings; (B
	in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) apply interpersonal communication skills in busi-ness and industry settings; (B
	in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) apply interpersonal communication skills in busi-ness and industry settings; (B

	(E) identify employment and entrepreneurial opportu-nities and preparation requirements in the areas of personal interest. (4) The student demonstrates the skills necessary to en-hance personal and career effectiveness in counseling and mental health services. The student is expected to: (A) identify types of crises; (B) determine appropriate responses, management strategies, and available technology to meet individual and family needs; (C) determine effects of crisis on individuals and fami-lies; (D) predi
	(E) identify employment and entrepreneurial opportu-nities and preparation requirements in the areas of personal interest. (4) The student demonstrates the skills necessary to en-hance personal and career effectiveness in counseling and mental health services. The student is expected to: (A) identify types of crises; (B) determine appropriate responses, management strategies, and available technology to meet individual and family needs; (C) determine effects of crisis on individuals and fami-lies; (D) predi
	(E) identify employment and entrepreneurial opportu-nities and preparation requirements in the areas of personal interest. (4) The student demonstrates the skills necessary to en-hance personal and career effectiveness in counseling and mental health services. The student is expected to: (A) identify types of crises; (B) determine appropriate responses, management strategies, and available technology to meet individual and family needs; (C) determine effects of crisis on individuals and fami-lies; (D) predi
	(E) identify employment and entrepreneurial opportu-nities and preparation requirements in the areas of personal interest. (4) The student demonstrates the skills necessary to en-hance personal and career effectiveness in counseling and mental health services. The student is expected to: (A) identify types of crises; (B) determine appropriate responses, management strategies, and available technology to meet individual and family needs; (C) determine effects of crisis on individuals and fami-lies; (D) predi
	(E) identify employment and entrepreneurial opportu-nities and preparation requirements in the areas of personal interest. (4) The student demonstrates the skills necessary to en-hance personal and career effectiveness in counseling and mental health services. The student is expected to: (A) identify types of crises; (B) determine appropriate responses, management strategies, and available technology to meet individual and family needs; (C) determine effects of crisis on individuals and fami-lies; (D) predi
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	(F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related activities in a timely manner; (I) exercise personal ownership over the quantity and quality of individual performance and team assignments; and (J)
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	(A) create a digital portfolio of design elements that are relevant to the cosmetology field; (B) use ergonomically designed equipment to promote professional efficiency; (C) use available technology sources effective in a pro-fessional salon setting; and (D) apply universal precautions in disposal of haz-ardous materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) apply client consultation skills to guide in
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	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as counseling and mental health services, family and community services, personal care services, and consumer services. 
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	(A) evaluate the need for personal and family financial planning, including maintaining a budget, expense records, and eco-nomic self-sufficiency; (B) compare types of loans available to consumers and distinguish criteria for becoming a low-risk borrower; (C) connect mathematics to the understanding of inter-est, including avoiding and eliminating credit card debt; (D) collect evidence and data related to implementing a savings program, the time value of money, and retirement planning; (E) explore how to be
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	(7) The student identifies skills and attributes necessary for sustaining a chosen lifestyle. The student is expected to: (A) evaluate and compare employment options, includ-ing salaries and benefits; (B) compare rewards and demands for various levels of employment in a variety of careers; (C) determine how interests, abilities, personal priori-ties, and family responsibilities affect career choices; (D) determine continuing education opportunities that enhance career advancement and promote lifelong learni
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	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) apply interpersonal communication skills in busi-ness and industry settings; (B) explain and recognize the value of collaboration within the workplace; (C) examine the importance of time management to succeed in the workforce; (D) identify work ethics and professionalism in a job setting; and (E) develop problem-solving and critical-thinkin
	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) apply interpersonal communication skills in busi-ness and industry settings; (B) explain and recognize the value of collaboration within the workplace; (C) examine the importance of time management to succeed in the workforce; (D) identify work ethics and professionalism in a job setting; and (E) develop problem-solving and critical-thinkin
	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) apply interpersonal communication skills in busi-ness and industry settings; (B) explain and recognize the value of collaboration within the workplace; (C) examine the importance of time management to succeed in the workforce; (D) identify work ethics and professionalism in a job setting; and (E) develop problem-solving and critical-thinkin

	(H) identify community programs that provide nutrition and wellness services; (I) examine the nutritional value of fast foods and con-venience foods; (J) read and interpret food labels; (K) examine and explain nutritional serving sizes; (L) compare organic and green food choices; and (M) determine sustainable food choices and their im-pact on society. (5) The student understands safety and sanitation. The stu-dent is expected to: (A) demonstrate safe and sanitary practices in the use, care, and storage of f
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	(D) apply a problem-solving approach to a business challenge or opportunity to improve sustainability efforts while main-taining or increasing profits and/or organizational health. §127.615. Interpersonal Studies (One-Half Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 2 course and is recommended for students in Grades 9-12. Recommended prereq-uisite:
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	(B) analyze how the family influences the development of personal identity and self-esteem of all family members, including those with special needs; and (C) propose strategies that promote physical, emo-tional, intellectual, and social development. (3) The student determines short-and long-term implica-tions of personal decisions. The student is expected to: (A) summarize the decision-making process; (B) discuss consequences and responsibilities of deci-sions; and (C) evaluate the effect of decisions on he
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	(F) explain how technology such as social media influ-ences family functions and relationships; and (G) determine the impact of effective family function-ing on community and society. (9) The student determines how changes occurring throughout the family life cycle impact individuals and families. The student is expected to: (A) describe the stages of the family life cycle; (B) examine roles and responsibilities of individuals and family members throughout the family life cycle; (C) analyze financial consid
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	(C) practice positive interpersonal skills, including con-flict resolution, negotiation, teamwork, and leadership; (D) determine ethical practices in the workplace; and (E) use leadership and team member skills in problem-solving situations. (14) The student analyzes management practices to help an individual assume multiple family, community, and wage-earner roles. The student is expected to: (A) determine the impact of career choice on family life; (B) describe the effect of family life on workplace pro-d
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	(A) apply interpersonal communication skills in busi-ness and industry settings; (B) explain and recognize the value of collaboration within the workplace; (C) examine the importance of time management to succeed in the workforce; (D) identify work ethics and professionalism in a job setting; and (E) develop problem-solving and critical-thinking skills. (2) The student applies mathematics, science, English lan-guage arts, and social studies in human services. The student is ex-pected to: (A) evaluate the us
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	(A) display ethical practices and the principles of con-fidentiality; (B) research and describe legal aspects and issues of malpractice, negligence, and liability; (C) examine a designated scope of practice of profes-sionals; (D) recognize client rights and choices and circum-stances that alter client rights; (E) dramatize case studies related to client rights and choices; (F) review legislation that affects standards of client care; and (G) describe regulatory agencies such as the Depart-ment of State Heal
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	nity or volunteer services. Emphasis is placed on developing and en-hancing organizational and leadership skills and characteristics. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while thos
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	(4) The student develops and implements community and service-learning activities. The student is expected to: (A) identify service projects that benefit a community; (B) integrate student interests, abilities, and skills into community and service-learning projects; (C) plan, develop, implement, and evaluate community and service-learning activities that benefit individuals, families, or the community; (D) demonstrate safety practices when participating in community service and service-learning activities;
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	(B) employ the ability to be trustworthy by complying with an ethical course of action; (C) comply with all applicable rules, laws, and regula-tions; (D) use conflict-management skills to avoid potential or perceived conflict; (E) identify employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; and (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers. (
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	(C) research the elements of successful salon operations such as recordkeeping, inventory, and business plan development; (D) distinguish different types of salon categories such as commission based, hourly, and independent contractor; and (E) prepare an employment portfolio that may include professional resume and evidence of accomplishments. §127.619. Cosmetology I (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 20
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	(C) research the elements of successful salon operations such as recordkeeping, inventory, and business plan development; (D) distinguish different types of salon categories such as commission based, hourly, and independent contractor; and (E) prepare an employment portfolio that may include professional resume and evidence of accomplishments. §127.619. Cosmetology I (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 20
	(C) research the elements of successful salon operations such as recordkeeping, inventory, and business plan development; (D) distinguish different types of salon categories such as commission based, hourly, and independent contractor; and (E) prepare an employment portfolio that may include professional resume and evidence of accomplishments. §127.619. Cosmetology I (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 20



	(E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related activities in a timely manner; (I) exercise personal ownership over the quanti
	(E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related activities in a timely manner; (I) exercise personal ownership over the quanti
	(E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related activities in a timely manner; (I) exercise personal ownership over the quanti
	(E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related activities in a timely manner; (I) exercise personal ownership over the quanti
	(E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related activities in a timely manner; (I) exercise personal ownership over the quanti



	(D) apply universal precautions in disposal of haz-ardous materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) apply client consultation skills to guide individuals in recognizing concerns and making informed decisions; (B) document client satisfaction, procedures, and prod-ucts to facilitate ease of consultation in future appointments; (C) locate and compare vendors to maximize benefits for personal care cl
	(D) apply universal precautions in disposal of haz-ardous materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) apply client consultation skills to guide individuals in recognizing concerns and making informed decisions; (B) document client satisfaction, procedures, and prod-ucts to facilitate ease of consultation in future appointments; (C) locate and compare vendors to maximize benefits for personal care cl
	(D) apply universal precautions in disposal of haz-ardous materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) apply client consultation skills to guide individuals in recognizing concerns and making informed decisions; (B) document client satisfaction, procedures, and prod-ucts to facilitate ease of consultation in future appointments; (C) locate and compare vendors to maximize benefits for personal care cl
	(D) apply universal precautions in disposal of haz-ardous materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) apply client consultation skills to guide individuals in recognizing concerns and making informed decisions; (B) document client satisfaction, procedures, and prod-ucts to facilitate ease of consultation in future appointments; (C) locate and compare vendors to maximize benefits for personal care cl




	(6) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate professionalism in selecting appropri-ate attire for the profession and work site; (B) demonstrate effective oral and written communica-tion with di
	(6) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate professionalism in selecting appropri-ate attire for the profession and work site; (B) demonstrate effective oral and written communica-tion with di
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	(6) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate professionalism in selecting appropri-ate attire for the profession and work site; (B) demonstrate effective oral and written communica-tion with di
	(6) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate professionalism in selecting appropri-ate attire for the profession and work site; (B) demonstrate effective oral and written communica-tion with di




	(B) demonstrate basic manicure skills and techniques; (C) demonstrate basic facial service skills and tech-niques; (D) demonstrate basic chemical service applications; (E) demonstrate basic shampooing techniques; (F) demonstrate basic permanent waving techniques; (G) demonstrate basic curling techniques; (H) demonstrate basic blow drying techniques; and (I) demonstrate basic thermal styling techniques. §127.621. Cosmetology II (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section s
	(B) demonstrate basic manicure skills and techniques; (C) demonstrate basic facial service skills and tech-niques; (D) demonstrate basic chemical service applications; (E) demonstrate basic shampooing techniques; (F) demonstrate basic permanent waving techniques; (G) demonstrate basic curling techniques; (H) demonstrate basic blow drying techniques; and (I) demonstrate basic thermal styling techniques. §127.621. Cosmetology II (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section s
	(B) demonstrate basic manicure skills and techniques; (C) demonstrate basic facial service skills and tech-niques; (D) demonstrate basic chemical service applications; (E) demonstrate basic shampooing techniques; (F) demonstrate basic permanent waving techniques; (G) demonstrate basic curling techniques; (H) demonstrate basic blow drying techniques; and (I) demonstrate basic thermal styling techniques. §127.621. Cosmetology II (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section s


	(D) use conflict-management skills to avoid potential or perceived conflict; (E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related a
	(D) use conflict-management skills to avoid potential or perceived conflict; (E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related a
	(D) use conflict-management skills to avoid potential or perceived conflict; (E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related a
	(D) use conflict-management skills to avoid potential or perceived conflict; (E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related a
	(D) use conflict-management skills to avoid potential or perceived conflict; (E) investigate employment opportunities, including entrepreneurship; (F) evaluate data or outcome of a broad range of per-sonal care services; (G) demonstrate effective oral and written communica-tion skills with diverse individuals, including coworkers, management, and customers; (H) develop skill in handling multiple tasks simultane-ously such as prioritizing tasks, managing workflow under pressure, and completing work-related a



	(B) use ergonomically designed equipment to promote professional efficiency; (C) use available technology sources effectively in a professional salon setting; (D) apply universal precautions in disposal of haz-ardous and non-hazardous materials; and (E) formulate client services based on the correct qual-ity and quantity of materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) appraise client desires to assis
	(B) use ergonomically designed equipment to promote professional efficiency; (C) use available technology sources effectively in a professional salon setting; (D) apply universal precautions in disposal of haz-ardous and non-hazardous materials; and (E) formulate client services based on the correct qual-ity and quantity of materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) appraise client desires to assis
	(B) use ergonomically designed equipment to promote professional efficiency; (C) use available technology sources effectively in a professional salon setting; (D) apply universal precautions in disposal of haz-ardous and non-hazardous materials; and (E) formulate client services based on the correct qual-ity and quantity of materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) appraise client desires to assis
	(B) use ergonomically designed equipment to promote professional efficiency; (C) use available technology sources effectively in a professional salon setting; (D) apply universal precautions in disposal of haz-ardous and non-hazardous materials; and (E) formulate client services based on the correct qual-ity and quantity of materials. (5) The student applies the academic knowledge and prac-tical skills to simulated and actual work situations. The student is ex-pected to: (A) appraise client desires to assis




	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as early childhood development and ser-vices, counseling and mental health services, family and community services, pers
	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as early childhood development and ser-vices, counseling and mental health services, family and community services, pers
	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as early childhood development and ser-vices, counseling and mental health services, family and community services, pers
	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as early childhood development and ser-vices, counseling and mental health services, family and community services, pers



	(B) demonstrate with increased fluency professional ef-ficiency by using ergonomically designed equipment; and (C) demonstrate with increased fluency effective inte-gration of technology sources in a professional salon as available. (4) The student executes proficient managerial and practi-cal skills in diverse work and professional situations with minimal di-rection. The student is expected to: (A) resolve client concerns with little to no guidance by using appropriate consultation skills; (B) practice con
	(B) demonstrate with increased fluency professional ef-ficiency by using ergonomically designed equipment; and (C) demonstrate with increased fluency effective inte-gration of technology sources in a professional salon as available. (4) The student executes proficient managerial and practi-cal skills in diverse work and professional situations with minimal di-rection. The student is expected to: (A) resolve client concerns with little to no guidance by using appropriate consultation skills; (B) practice con
	(B) demonstrate with increased fluency professional ef-ficiency by using ergonomically designed equipment; and (C) demonstrate with increased fluency effective inte-gration of technology sources in a professional salon as available. (4) The student executes proficient managerial and practi-cal skills in diverse work and professional situations with minimal di-rection. The student is expected to: (A) resolve client concerns with little to no guidance by using appropriate consultation skills; (B) practice con
	(B) demonstrate with increased fluency professional ef-ficiency by using ergonomically designed equipment; and (C) demonstrate with increased fluency effective inte-gration of technology sources in a professional salon as available. (4) The student executes proficient managerial and practi-cal skills in diverse work and professional situations with minimal di-rection. The student is expected to: (A) resolve client concerns with little to no guidance by using appropriate consultation skills; (B) practice con



	(2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as counseling and mental health services, family and community services, personal care services, and consumer services. (3) Practicum in Human Services provides background knowledge and occupation-specific training that focuses on the de-velopment of consumer services, early childhood development and services, counseling and mental health services, and famil
	(2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as counseling and mental health services, family and community services, personal care services, and consumer services. (3) Practicum in Human Services provides background knowledge and occupation-specific training that focuses on the de-velopment of consumer services, early childhood development and services, counseling and mental health services, and famil
	(2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as counseling and mental health services, family and community services, personal care services, and consumer services. (3) Practicum in Human Services provides background knowledge and occupation-specific training that focuses on the de-velopment of consumer services, early childhood development and services, counseling and mental health services, and famil
	(2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as counseling and mental health services, family and community services, personal care services, and consumer services. (3) Practicum in Human Services provides background knowledge and occupation-specific training that focuses on the de-velopment of consumer services, early childhood development and services, counseling and mental health services, and famil
	(2) The Human Services Career Cluster focuses on prepar-ing individuals for employment in career pathways that relate to fam-ilies and human needs such as counseling and mental health services, family and community services, personal care services, and consumer services. (3) Practicum in Human Services provides background knowledge and occupation-specific training that focuses on the de-velopment of consumer services, early childhood development and services, counseling and mental health services, and famil



	(3) The student uses oral and written communication skills and solves problems using critical-thinking skills. The student is ex-pected to: (A) practice effective verbal, nonverbal, written, and electronic communication skills; (B) use effective communication skills such as ability to empathize, motivate, listen attentively, and speak courteously and respectfully when working with clients; (C) apply appropriate customer service techniques to complete transactions; (D) investigate client resources and risk t
	(3) The student uses oral and written communication skills and solves problems using critical-thinking skills. The student is ex-pected to: (A) practice effective verbal, nonverbal, written, and electronic communication skills; (B) use effective communication skills such as ability to empathize, motivate, listen attentively, and speak courteously and respectfully when working with clients; (C) apply appropriate customer service techniques to complete transactions; (D) investigate client resources and risk t
	(3) The student uses oral and written communication skills and solves problems using critical-thinking skills. The student is ex-pected to: (A) practice effective verbal, nonverbal, written, and electronic communication skills; (B) use effective communication skills such as ability to empathize, motivate, listen attentively, and speak courteously and respectfully when working with clients; (C) apply appropriate customer service techniques to complete transactions; (D) investigate client resources and risk t
	(3) The student uses oral and written communication skills and solves problems using critical-thinking skills. The student is ex-pected to: (A) practice effective verbal, nonverbal, written, and electronic communication skills; (B) use effective communication skills such as ability to empathize, motivate, listen attentively, and speak courteously and respectfully when working with clients; (C) apply appropriate customer service techniques to complete transactions; (D) investigate client resources and risk t




	(A) collaborate with others to accomplish organiza-tional goals and objectives; (B) establish and maintain working relationships with all levels of personnel; and (C) propose organizational priorities to ensure quality. (8) The student describes and observes ethical and legal re-sponsibilities associated with providing human services. The student is expected to: (A) investigate situations requiring client advocacy and advocate when necessary; (B) describe and practice ethical behaviors when work-ing with hu
	(A) collaborate with others to accomplish organiza-tional goals and objectives; (B) establish and maintain working relationships with all levels of personnel; and (C) propose organizational priorities to ensure quality. (8) The student describes and observes ethical and legal re-sponsibilities associated with providing human services. The student is expected to: (A) investigate situations requiring client advocacy and advocate when necessary; (B) describe and practice ethical behaviors when work-ing with hu
	(A) collaborate with others to accomplish organiza-tional goals and objectives; (B) establish and maintain working relationships with all levels of personnel; and (C) propose organizational priorities to ensure quality. (8) The student describes and observes ethical and legal re-sponsibilities associated with providing human services. The student is expected to: (A) investigate situations requiring client advocacy and advocate when necessary; (B) describe and practice ethical behaviors when work-ing with hu
	(A) collaborate with others to accomplish organiza-tional goals and objectives; (B) establish and maintain working relationships with all levels of personnel; and (C) propose organizational priorities to ensure quality. (8) The student describes and observes ethical and legal re-sponsibilities associated with providing human services. The student is expected to: (A) investigate situations requiring client advocacy and advocate when necessary; (B) describe and practice ethical behaviors when work-ing with hu



	selected from two or more courses in a coherent sequence in the human services cluster. (4) Instruction may be delivered through school-based lab-oratory training or through work-based delivery arrangements such as cooperative education, mentoring, and job shadowing. (5) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of r
	selected from two or more courses in a coherent sequence in the human services cluster. (4) Instruction may be delivered through school-based lab-oratory training or through work-based delivery arrangements such as cooperative education, mentoring, and job shadowing. (5) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of r

	(A) demonstrate an understanding of and consistently follow workplace safety rules and regulations; (B) identify appropriate locations to safely offer human services; (C) employ procedures necessary to provide emergency aid for workplace accidents; and (D) demonstrate an understanding of components of a disaster and emergency response plan and use when directed. (5) The student understands the professional, ethical, and legal responsibilities in human services. The student is expected to: (A) demonstrate a 
	(A) demonstrate an understanding of and consistently follow workplace safety rules and regulations; (B) identify appropriate locations to safely offer human services; (C) employ procedures necessary to provide emergency aid for workplace accidents; and (D) demonstrate an understanding of components of a disaster and emergency response plan and use when directed. (5) The student understands the professional, ethical, and legal responsibilities in human services. The student is expected to: (A) demonstrate a 
	(A) demonstrate an understanding of and consistently follow workplace safety rules and regulations; (B) identify appropriate locations to safely offer human services; (C) employ procedures necessary to provide emergency aid for workplace accidents; and (D) demonstrate an understanding of components of a disaster and emergency response plan and use when directed. (5) The student understands the professional, ethical, and legal responsibilities in human services. The student is expected to: (A) demonstrate a 
	(A) demonstrate an understanding of and consistently follow workplace safety rules and regulations; (B) identify appropriate locations to safely offer human services; (C) employ procedures necessary to provide emergency aid for workplace accidents; and (D) demonstrate an understanding of components of a disaster and emergency response plan and use when directed. (5) The student understands the professional, ethical, and legal responsibilities in human services. The student is expected to: (A) demonstrate a 
	(A) demonstrate an understanding of and consistently follow workplace safety rules and regulations; (B) identify appropriate locations to safely offer human services; (C) employ procedures necessary to provide emergency aid for workplace accidents; and (D) demonstrate an understanding of components of a disaster and emergency response plan and use when directed. (5) The student understands the professional, ethical, and legal responsibilities in human services. The student is expected to: (A) demonstrate a 





	subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The new sections imple-ment Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §127.671. Principles of Information Technology (One Credit), Ad
	subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The new sections imple-ment Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §127.671. Principles of Information Technology (One Credit), Ad
	subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The new sections imple-ment Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §127.671. Principles of Information Technology (One Credit), Ad
	subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The new sections imple-ment Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §127.671. Principles of Information Technology (One Credit), Ad


	(F) identify and implement proper safety procedures; and (G) demonstrate planning and time-management skills such as storyboarding and project management, including initiating, planning, executing, monitoring and controlling, and closing a project. (2) The student identifies various employment opportuni-ties in the IT field. The student is expected to: (A) identify job opportunities and accompanying job duties and tasks; (B) research careers of personal interest along with the education, job skills, and exp
	(E) compare and contrast open source and proprietary software; (F) explain use of system management tools; (G) apply proper file management techniques such as creating, naming, organizing, copying, moving, and deleting files; (H) use appropriate file protection and security; and (I) explain the process for discovering, quarantining, and removing viruses from a computer system. (6) The student analyzes network systems. The student is expected to: (A) identify hardware associated with telecommunica-tions and 
	(E) compare and contrast open source and proprietary software; (F) explain use of system management tools; (G) apply proper file management techniques such as creating, naming, organizing, copying, moving, and deleting files; (H) use appropriate file protection and security; and (I) explain the process for discovering, quarantining, and removing viruses from a computer system. (6) The student analyzes network systems. The student is expected to: (A) identify hardware associated with telecommunica-tions and 
	(E) compare and contrast open source and proprietary software; (F) explain use of system management tools; (G) apply proper file management techniques such as creating, naming, organizing, copying, moving, and deleting files; (H) use appropriate file protection and security; and (I) explain the process for discovering, quarantining, and removing viruses from a computer system. (6) The student analyzes network systems. The student is expected to: (A) identify hardware associated with telecommunica-tions and 
	(E) compare and contrast open source and proprietary software; (F) explain use of system management tools; (G) apply proper file management techniques such as creating, naming, organizing, copying, moving, and deleting files; (H) use appropriate file protection and security; and (I) explain the process for discovering, quarantining, and removing viruses from a computer system. (6) The student analyzes network systems. The student is expected to: (A) identify hardware associated with telecommunica-tions and 
	(C) identify various computer languages and how the languages are used in software development; (D) recognize data representation in software develop-ment such as string, numeric, character, integer, and date; (E) identify and explain the concept of algorithms; and (F) describe the flow of a structured algorithm, includ-ing linear and iterative instructions such as using a flow chart. (10) The student explores database technology. The stu-dent is expected to: (A) identify the terminology associated with dat
	(C) identify various computer languages and how the languages are used in software development; (D) recognize data representation in software develop-ment such as string, numeric, character, integer, and date; (E) identify and explain the concept of algorithms; and (F) describe the flow of a structured algorithm, includ-ing linear and iterative instructions such as using a flow chart. (10) The student explores database technology. The stu-dent is expected to: (A) identify the terminology associated with dat



	§127.672. Fundamentals of Computer Science (One Credit), Adopted 2022. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2023-2024 school year. (b) General requirements. This course is a Level 1 course and is recommended for students in Grades 9-12.Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standar
	§127.672. Fundamentals of Computer Science (One Credit), Adopted 2022. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2023-2024 school year. (b) General requirements. This course is a Level 1 course and is recommended for students in Grades 9-12.Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standar


	(F) demonstrate leadership skills and function effec-tively as a team member; (G) demonstrate an understanding of legal and ethical responsibilities in relation to the field of computer science; (H) demonstrate planning and time-management skills; and (I) compare university computer science programs. (2) Creativity and innovation. The student develops prod-ucts and generates new knowledge, understanding, and skills. The stu-dent is expected to: (A) investigate and explore various career opportunities within
	(F) demonstrate leadership skills and function effec-tively as a team member; (G) demonstrate an understanding of legal and ethical responsibilities in relation to the field of computer science; (H) demonstrate planning and time-management skills; and (I) compare university computer science programs. (2) Creativity and innovation. The student develops prod-ucts and generates new knowledge, understanding, and skills. The stu-dent is expected to: (A) investigate and explore various career opportunities within
	(F) demonstrate leadership skills and function effec-tively as a team member; (G) demonstrate an understanding of legal and ethical responsibilities in relation to the field of computer science; (H) demonstrate planning and time-management skills; and (I) compare university computer science programs. (2) Creativity and innovation. The student develops prod-ucts and generates new knowledge, understanding, and skills. The stu-dent is expected to: (A) investigate and explore various career opportunities within
	(F) demonstrate leadership skills and function effec-tively as a team member; (G) demonstrate an understanding of legal and ethical responsibilities in relation to the field of computer science; (H) demonstrate planning and time-management skills; and (I) compare university computer science programs. (2) Creativity and innovation. The student develops prod-ucts and generates new knowledge, understanding, and skills. The stu-dent is expected to: (A) investigate and explore various career opportunities within



	(J) communicate an understanding of and use iteration within a programmed story, game, or animation; (K) use random numbers within a programmed story, game, or animation; and (L) test program solutions by investigating intended outcomes. (5) Digital citizenship. The student explores and under-stands safety, legal, cultural, and societal issues relating to the use of technology and information. The student is expected to: (A) discuss privacy and copyright laws and model eth-ical acquisition of digital inform
	(J) communicate an understanding of and use iteration within a programmed story, game, or animation; (K) use random numbers within a programmed story, game, or animation; and (L) test program solutions by investigating intended outcomes. (5) Digital citizenship. The student explores and under-stands safety, legal, cultural, and societal issues relating to the use of technology and information. The student is expected to: (A) discuss privacy and copyright laws and model eth-ical acquisition of digital inform
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	(3) Computer Science I will foster students' creativity and innovation by presenting opportunities to design, implement, and present meaningful programs through a variety of media. Students will collaborate with one another, their instructor, and various electronic communities to solve the problems presented throughout the course. Through computational thinking and data analysis, students will identify task requirements, plan search strategies, and use computer science concepts to access, analyze, and evalu
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	(A) create and properly label and display output; (B) create interactive input interfaces, with relevant user prompts, to acquire data from a user such as console displays or Graphical User Interfaces (GUIs); (C) write programs with proper programming style to enhance the readability and functionality of a code by using descriptive identifiers, internal comments, white space, spacing, indentation, and a standardized program style; (D) format data displays using standard formatting styles; and (E) display si
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	(S) develop iterative algorithms and code programs to solve practical problems; (T) demonstrate the appropriate use of the relational op-erators; (U) demonstrate the appropriate use of the logical op-erators; and (V) generate and use random numbers. (5) Digital citizenship. The student explores and under-stands safety, legal, cultural, and societal issues relating to the use of technology and information. The student is expected to: (A) discuss and explain intellectual property, privacy, sharing of informat
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	(M) perform numerical conversions between the deci-mal and binary number systems and count in the binary number sys-tem; (N) choose, identify, and use the appropriate data types for integer, real, and Boolean data when writing program solutions; (O) analyze the concept of a variable, including primi-tives and objects; (P) represent and manipulate text data, including con-catenation and other string functions; (Q) identify and use the structured data type of one-di-mensional arrays to traverse, search, and m
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	(1) Employability. The student identifies various employ-ment opportunities in the computer science field. The student is ex-pected to: (A) identify job and internship opportunities and ac-companying job duties and tasks and contact one or more companies or organizations to explore career opportunities; (B) examine the role of certifications, resumes, and portfolios in the computer science profession; (C) employ effective technical reading and writing skills; (D) employ effective verbal and non-verbal commu
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	(E) collaborate with a team to test a solution, including boundary and standard cases; and (F) develop presentations to report the solution find-ings. (4) Data literacy and management. The student locates, an-alyzes, processes, and organizes data. The student is expected to: (A) use programming file structure and file access for required resources; (B) acquire and process information from text files, in-cluding files of known and unknown sizes; (C) manipulate data using string processing; (D) manipulate dat
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	(M) compare efficiency of search and sort algorithms by using informal runtime comparisons, exact calculation of statement execution counts, and theoretical efficiency values using "big-O" no-tation, including worst-case, best-case, and average-case time/space analysis; (N) count, convert, and perform mathematical opera-tions in the decimal, binary, octal, and hexadecimal number systems; (O) identify maximum integer boundary, minimum in-teger boundary, imprecision of real number representations, and round-o
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	ing scientific research and professional and technical services such as laboratory and testing services and research and development services. (3) Computer Science III will foster students' creativity and innovation by presenting opportunities to design, implement, and present meaningful programs through a variety of media. Students will collaborate with one another, their instructor, and various electronic communities to solve the problems presented throughout the course. Through computational thinking and
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	(B) design and implement a class hierarchy; (C) read and write class specifications using visual or-ganizers, including Unified Modeling Language; (D) identify, describe, evaluate, compare, and imple-ment standard sorting algorithms that perform sorting operations on data structures, including quick sort and heap sort; and (E) identify and use the appropriate abstract data type, advanced data structure, and supporting algorithms to properly repre-sent the data in a program problem solution. (3) Communicatio
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	(A) use appropriate formatting and write documenta-tion to support code maintenance, including pre-and post-condition statements; (B) write program assumptions in the form of asser-tions; (C) write a Boolean expression to test a program asser-tion; and (D) construct assertions to make explicit program in-variants. (7) Practical application of technology. The student uti-lizes technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) analyze and create co
	(A) use appropriate formatting and write documenta-tion to support code maintenance, including pre-and post-condition statements; (B) write program assumptions in the form of asser-tions; (C) write a Boolean expression to test a program asser-tion; and (D) construct assertions to make explicit program in-variants. (7) Practical application of technology. The student uti-lizes technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) analyze and create co
	(A) use appropriate formatting and write documenta-tion to support code maintenance, including pre-and post-condition statements; (B) write program assumptions in the form of asser-tions; (C) write a Boolean expression to test a program asser-tion; and (D) construct assertions to make explicit program in-variants. (7) Practical application of technology. The student uti-lizes technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) analyze and create co
	(A) use appropriate formatting and write documenta-tion to support code maintenance, including pre-and post-condition statements; (B) write program assumptions in the form of asser-tions; (C) write a Boolean expression to test a program asser-tion; and (D) construct assertions to make explicit program in-variants. (7) Practical application of technology. The student uti-lizes technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) analyze and create co




	and vulnerabilities. Students will review and explore security policies designed to mitigate risks. The skills obtained in this course prepare students for additional study in cybersecurity. A variety of courses are available to students interested in this field. Foundations of Cyberse-curity may serve as an introductory course in this field of study. (5) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that fo
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	(C) investigate and analyze noteworthy incidents or events regarding cybersecurity; (D) communicate an understanding of ethical and legal behavior when presented with various scenarios related to cybersecu-rity activities; (E) define and identify tactics used in an incident such as social engineering, malware, denial of service, spoofing, and data vandalism; and (F) identify and use appropriate methods for citing sources. (4) Ethics and laws. The student differentiates between ethical and malicious hacking.
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	(7) Digital citizenship. The student understands the impli-cations of sharing information and access with others. The student is expected to: (A) define personally identifiable information (PII); (B) evaluate the risks and benefits of sharing PII; (C) describe the impact of granting applications unnec-essary permissions such as mobile devices accessing camera and con-tacts; (D) describe the risks of granting third parties access to personal and proprietary data on social media and systems; and (E) describe 
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	(E) describe free and commercial antivirus and anti-malware software also known as Endpoint Detection and Re-sponse software. (10) Cybersecurity skills. The student understands and demonstrates knowledge of techniques and strategies to prevent a system from being compromised. The student is expected to: (A) define system hardening; (B) use basic system administration privileges; (C) explain the importance of patching operating sys-tems; (D) explain the importance of software updates; (E) describe standard p
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	(B) explain the fundamental concepts and standard practices related to access control, including authentication, authoriza-tion, and auditing; (C) compare methods for single-and multi-factor authentication such as passwords, biometrics, personal identification numbers (PINs), secure tokens, and other passwordless authentication methods; (D) define and explain the purpose and benefits of an air-gapped computer; and (E) explain how hashes and checksums may be used to validate the integrity of transferred data
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	(G) identify various types of application-specific at-tacks such as cross-site scripting and injection attacks. (17) Vulnerabilities, threats, and attacks. The student eval-uates the vulnerabilities of networks. The student is expected to: (A) compare vulnerabilities associated with connecting devices to public and private networks; (B) explain device vulnerabilities and security solutions on networks such as supply chain security and counterfeit products; (C) compare and contrast protocols such as HTTP ver
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	data. As a discipline, it has grown with the expansion of a globally connected digital society. As computing has become more sophisti-cated, so too have the abilities to access systems and sensitive informa-tion. Digital forensics professionals investigate and craft appropriate responses to disruptions to governments, organizations, and individu-als. Whereas cybersecurity takes a proactive approach to information assurance to minimize harm, digital forensics takes a reactive approach to incident response. (
	data. As a discipline, it has grown with the expansion of a globally connected digital society. As computing has become more sophisti-cated, so too have the abilities to access systems and sensitive informa-tion. Digital forensics professionals investigate and craft appropriate responses to disruptions to governments, organizations, and individu-als. Whereas cybersecurity takes a proactive approach to information assurance to minimize harm, digital forensics takes a reactive approach to incident response. (
	data. As a discipline, it has grown with the expansion of a globally connected digital society. As computing has become more sophisti-cated, so too have the abilities to access systems and sensitive informa-tion. Digital forensics professionals investigate and craft appropriate responses to disruptions to governments, organizations, and individu-als. Whereas cybersecurity takes a proactive approach to information assurance to minimize harm, digital forensics takes a reactive approach to incident response. (

	(B) research and discuss local, state, national, and in-ternational law such as the Electronic Communications Privacy Act of 1986, Title III (Pen Register Act); USA PATRIOT Act of 2001; and Digital Millennium Copyright Act; (C) research and discuss historic cases or events regard-ing digital forensics or cybersecurity; (D) analyze ethical and legal behavior when presented with confidential or sensitive information in various scenarios related to cybersecurity activities; (E) analyze case studies of computer
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	(D) describe how application logs and metadata are used for investigations such as Security Information and Event Man-agement (SIEM) reports; (E) describe digital forensics tools; (F) select the proper software tool based on appropri-ateness, effectiveness, and efficiency for a given digital forensics sce-nario; (G) describe components of applications such as con-figurations settings, data, supporting files, and user interface; and (H) describe how the "as a service" model applies to incident response. (7) 
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	(1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Information Technology (IT) Career Cluster fo-cuses on building linkages in IT occupations for entry level, technical, and professional careers related to the design, development, support, and management of hardware, software, multimedia, and systems in-tegration 
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	(E) analyze the use of virtualization such as virtual classrooms, distance learning, virtual storage, and a virtual operating system; (F) demonstrate knowledge and appropriate use of op-erating systems, software applications, and communication and net-working components; and (G) make decisions regarding the selection, acquisition, and use of software, taking into consideration its quality, appropriate-ness, effectiveness, and efficiency. (2) Communication and collaboration. The student uses digital media an
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	cluding laboratory and testing services, and research and development services. (3) Discrete Mathematics for Computer Science provides the tools used in most areas of computer science. Exposure to the math-ematical concepts and discrete structures presented in this course is es-sential in order to provide an adequate foundation for further study. Discrete Mathematics for Computer Science is generally listed as a core requirement for Computer Science majors. Course topics are di-vided into six areas: sets, f
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	(F) define and provide examples of logical equivalence, normal forms, validity, and modus ponens/modus tollens. (3) Research and information fluency. The student locates, analyzes, processes, and organizes data. The student is expected to: (A) construct truth tables for negation, conjunction, dis-junction, implication, biconditional, and bit operators; and (B) use truth tables to demonstrate propositional rela-tions. (4) Critical thinking, problem solving, and decision mak-ing. The student uses appropriate 
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	(6) Technology operations and concepts. The student un-derstands technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) perform operations associated with sets, functions, and relations; (B) apply basic counting principles, including cardinal-ity and the pigeonhole principle; (C) apply appropriate precedence when using logical operators; (D) use appropriate strategies, including De Morgan's Laws, to identify propositional equivalences; (E) identify an
	(6) Technology operations and concepts. The student un-derstands technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) perform operations associated with sets, functions, and relations; (B) apply basic counting principles, including cardinal-ity and the pigeonhole principle; (C) apply appropriate precedence when using logical operators; (D) use appropriate strategies, including De Morgan's Laws, to identify propositional equivalences; (E) identify an
	(6) Technology operations and concepts. The student un-derstands technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) perform operations associated with sets, functions, and relations; (B) apply basic counting principles, including cardinal-ity and the pigeonhole principle; (C) apply appropriate precedence when using logical operators; (D) use appropriate strategies, including De Morgan's Laws, to identify propositional equivalences; (E) identify an
	(6) Technology operations and concepts. The student un-derstands technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) perform operations associated with sets, functions, and relations; (B) apply basic counting principles, including cardinal-ity and the pigeonhole principle; (C) apply appropriate precedence when using logical operators; (D) use appropriate strategies, including De Morgan's Laws, to identify propositional equivalences; (E) identify an
	(6) Technology operations and concepts. The student un-derstands technology concepts, systems, and operations as they apply to computer science. The student is expected to: (A) perform operations associated with sets, functions, and relations; (B) apply basic counting principles, including cardinal-ity and the pigeonhole principle; (C) apply appropriate precedence when using logical operators; (D) use appropriate strategies, including De Morgan's Laws, to identify propositional equivalences; (E) identify an



	by researching current laws and regulations and by practicing integrity and respect. Students will create a computer game that is presented to an evaluation panel. The six strands include creativity and innovation; communication and collaboration; research and information fluency; critical thinking; problem solving, and decision making; digital citi-zenship; and technology operations and concepts. (4) Students are encouraged to participate in extended learning experiences such as career and technical studen
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	(E) collaborate to research the business of games, in-cluding the roles of developer, marketing, publisher, and retail sales; and (F) demonstrate an understanding of and evaluate on-line technology, including online interaction and massive multiplayer games. (3) Research and information fluency. The student locates, analyzes, processes, and organizes data. The student is expected to: (A) play board games to research and collect game play data; (B) evaluate, analyze, and document game styles and playability;
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	(A) identify basic game components, including the game engine, game play subsystems, data structures, models, and interfaces; (B) generate random numbers in a program; (C) create a program implementing conditional state-ments; (D) develop an appropriate data model; (E) demonstrate an understanding of and apply object-oriented game programming; (F) demonstrate an understanding of game program-ming essentials, including event-driven programming, communicating with messages, and device management; (G) demonstr
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	(2) The Science, Technology, Engineering, and Mathemat-ics (STEM) Career Cluster focuses on planning, managing, and pro-viding scientific research and professional and technical services, in-cluding laboratory and testing services, and research and development services. (3) Mobile Application Development will foster students' creativity and innovation by presenting opportunities to design, imple-ment, and deliver meaningful projects using mobile computing devices. Students will collaborate with one another,
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	(D) use time-management techniques to develop and maintain work schedules, meet deadlines, and establish mobile appli-cation project criteria; (E) describe a problem solution; and (F) document and share problem solutions through var-ious media. (3) Research and information fluency. The student locates, analyzes, processes, and organizes data. The student is expected to: (A) analyze, identify, and describe mobile application project stakeholders and their perspectives; (B) collect and analyze available data 
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	(E) investigate mobile device security measures such as passwords, virus detection, and virus prevention; (F) describe potential risks and benefits associated with the use of a mobile application; (G) identify current and emerging technologies related to mobile applications; and (H) evaluate technologies and assess their applicability to current mobile applications. (6) Technology operations and concepts. The student un-derstands technology concepts, systems, and operations as they apply to computer science
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	(3) In Independent Study in Technology Applications, through the study of technology applications foundations, including technology-related terms, concepts, and data input strategies, students will communicate information in different formats and to diverse audiences using a variety of technologies. Students will learn to make informed decisions; develop and produce original work that exempli-fies the standards identified by the selected profession or discipline; and publish the product in electronic media 
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	(G) read and use technical documentation; and (H) write simple technical documentation relative to the audience. (5) Digital citizenship. The student understands human, cultural, and societal issues related to technology and practices legal and ethical behavior. The student is expected to: (A) discuss intellectual property, privacy, sharing of in-formation, copyright laws, and software licensing agreements; (B) model ethical acquisition and use of digital infor-mation; (C) model respect of intellectual prop
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	Framework: AP Computer Science Principles, published by The College Board. §127.724. International Baccalaureate (IB) Computer Science Stan-dard Level (Two Credits). (a) General requirements. This course is a Level 3 course in a career and technical education (CTE) program of study. Students shall be awarded two credits for successful completion of this course. Recommended prerequisites: Computer Science I, Algebra II. (b) Content requirements. Content requirements for IB Com-puter Science Standard Level ar
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	technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Information Technology (IT) Career Cluster fo-cuses on building linkages in IT occupations for entry level, technical, and professional careers related to the design, development, support, and management of hardware, software, multimedia, and systems in-tegration services. (3) In the Practicum in Information Technology, students will gain advanced knowledge and skills in the applica
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	(3) The student applies academic knowledge and skills to research and develop projects. The student is expected to: (A) demonstrate proper use of written, verbal, and vi-sual communication techniques consistent with IT industry standards; (B) demonstrate proper use of mathematics concepts in the development of products or services; and (C) demonstrate proper use of science principles in the development of products or services. (4) The student selects an approach for conducting research to discover a problem
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	§127.736. Extended Practicum in Information Technology (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 4 course and is recommended for students in Grade 12. The practicum course is a paid or unpaid capstone experience for students participating in a co-herent sequence of career and technical education courses in the Infor-mation Technology Career 
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	(D) employ teamwork and conflict-management skills with increased fluency to achieve collective goals; and (E) employ planning and time-management skills and tools such as project management and storyboarding with increased fluency to enhance results and complete work tasks. (2) The student applies professional communications strategies. The student is expected to: (A) demonstrate proper use of written, verbal, and vi-sual communication techniques consistent with IT industry standards with increased profici
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	(E) collect representative work samples. §127.737. Computer Technician Practicum (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 4 course and is recommended for students in Grades 10-12. Recommended prereq-uisites: Principles of Information Technology, Computer Maintenance, Computer Maintenance Lab, Networking, and Networking Lab. Stu-dents shall
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	(D) employ effective verbal and nonverbal communi-cation skills; (E) solve problems and think critically; (F) demonstrate leadership skills and function effec-tively as a team member; (G) identify and implement proper safety procedures; (H) demonstrate an understanding of legal and ethical responsibilities in relation to the field of IT; and (I) demonstrate planning and time-management skills such as storyboarding and project management, including initiating, planning, executing, monitoring and controlling,
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	(G) describe the function of central processing units, storage devices, peripheral devices, and microprocessor units; and (H) explain computer system environmental require-ments and related control devices. (6) The student knows the proper function and application of the tools, equipment, technologies, and materials used in computer technologies. The student is expected to: (A) demonstrate safe use of equipment in computer technologies such as hand and power tools; (B) employ available reference tools, mate
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	(F) create a contingency plan. (9) The student recognizes and analyzes potential IT secu-rity threats to develop and maintain security requirements. The student is expected to: (A) describe potential security threats to information systems; (B) identify the range of security needs and the prob-lems that can occur due to security lapses; (C) develop and implement plans to address security threats; (D) document security procedures; and (E) describe the use of computer forensics in countering security threats 
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	(b) General requirements. This course is a Level 4 course and is recommended for students in Grades 10-12. The practicum course is a paid or unpaid capstone experience for students participating in a coherent sequence of career and technical education courses in the Information Technology Career Cluster. Recommended prerequisites: Principles of Information Technology, Computer Maintenance, Com-puter Maintenance Lab, Networking, and Networking Lab. Corequi-site: Computer Technician Practicum. This course mus
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	(D) employ planning and time-management skills and tools with increased fluency to enhance results and complete work tasks. (2) The student applies professional communications strategies. The student is expected to: (A) demonstrate proper use of written, verbal, and vi-sual communication techniques consistent with IT industry standards with increased proficiency; (B) analyze, interpret, and effectively communicate in-formation; (C) apply active listening skills to obtain and clarify in-formation; and (D) ex
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	(D) develop solutions using appropriate technologies, IT concepts, and IT industry standards with increased proficiency; (E) implement project methodologies to manage infor-mation system projects; and (F) collect representative work samples. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's legal authority to adopt. Filed with the Office of the Secretary of State on February 14, 2025. TRD-202500578 Cristina De La Fuente-Valadez Director, Rulemaki
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	tive services, corrections, firefighting, and emergency management ser-vices. Students will examine the roles and responsibilities of police, courts, corrections, private security, and protective agencies of fire and emergency services. The course provides students with an overview of the skills necessary for careers in law enforcement, fire service, protec-tive services, and corrections. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organiz
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	(B) create and recommend strategies for issues related to the safety and health of employees based on an assessment of a sim-ulated workplace environment; (C) discuss methods for safe handling of hazardous ma-terials; (D) discuss the importance of good health and physical fitness; and (E) demonstrate first aid, cardiopulmonary resuscita-tion, and automated external defibrillator procedures. (6) The student analyzes the legal responsibilities associ-ated with roles and functions within law, public safety, co
	(B) create and recommend strategies for issues related to the safety and health of employees based on an assessment of a sim-ulated workplace environment; (C) discuss methods for safe handling of hazardous ma-terials; (D) discuss the importance of good health and physical fitness; and (E) demonstrate first aid, cardiopulmonary resuscita-tion, and automated external defibrillator procedures. (6) The student analyzes the legal responsibilities associ-ated with roles and functions within law, public safety, co
	(B) create and recommend strategies for issues related to the safety and health of employees based on an assessment of a sim-ulated workplace environment; (C) discuss methods for safe handling of hazardous ma-terials; (D) discuss the importance of good health and physical fitness; and (E) demonstrate first aid, cardiopulmonary resuscita-tion, and automated external defibrillator procedures. (6) The student analyzes the legal responsibilities associ-ated with roles and functions within law, public safety, co
	(B) create and recommend strategies for issues related to the safety and health of employees based on an assessment of a sim-ulated workplace environment; (C) discuss methods for safe handling of hazardous ma-terials; (D) discuss the importance of good health and physical fitness; and (E) demonstrate first aid, cardiopulmonary resuscita-tion, and automated external defibrillator procedures. (6) The student analyzes the legal responsibilities associ-ated with roles and functions within law, public safety, co



	(E) analyze the impact of constitutional law on police as it relates to arrest, use of force, searches, and seizure; (F) examine the role of emergency medical services in public safety; and (G) identify how public safety professionals manage the stress related to these jobs. (10) The student identifies the roles and functions of court systems. The student is expected to: (A) identify career opportunities in the court systems; (B) identify the levels and functions of criminal courts; (C) examine the roles of
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	(E) execute protocols associated with arrest, search, and seizure using the statutes set forth by the Fourth Amendment; (F) summarize the rights of an individual being interro-gated under the Fifth Amendment; (G) examine trial, jury, and due process rights; and (H) state the conditions under which citizens and non-citizens of the United States may be interrogated in the correctional environment. (8) The student models behaviors during interactions with prisoners that demonstrate concern for individuals with
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	(D) describe the process for providing food services and the critical elements to ensure an effective operation; (E) describe the steps for processing inmates such as reception, orientation, and classification; (F) conduct a simulated parole interview; (G) analyze prisoner re-entry programs and the effect of the programs on the community; and (H) describe the importance of public relations as re-lated to communities and citizens. (12) The student identifies basic organizational models for municipal, county,
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	(C) recognize processes for maintaining inmate health records and understand health risks of communicable diseases; and (D) recognize legal aspects of health care in a detention facility. (17) The student identifies methods of providing various prisoner services. The student is expected to identify processes for issuing prisoner supplies and recognize issues involving prisoner food service, visitations, prisoner correspondence, and telephone usage. (18) The student recognizes prisoner and facility security 
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	(b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: Principles of Law, Public Safety, Corrections, and Security. Stu-dents shall be awarded two credits for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or 
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	(B) demonstrate model leadership within fire manage-ment. (5) The student applies laws, ordinances, regulations, and rules as defined by the Texas Commission on Fire Protection Certifi-cation Curriculum Manual to perform duties within a set of rules or protocols. The student is expected to: (A) identify the correct laws and rules applicable to ba-sic firefighter certification by the Texas Commission on Fire Protection; (B) review the Texas Commission on Fire Protection re-quirements for certification as a b
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	(C) identify narcotic asphyxiant gases and irritants common in smoke. (9) The student comprehends the fire extinguishment the-ory. The student is expected to: (A) describe the fire extinguishment theory; and (B) analyze methods of extinguishment such as temper-ature reduction, fuel removal, oxygen exclusion, and inhibiting chem-ical reaction. (10) The student describes the characteristics of water as it relates to fire extinguishing potential. The student is expected to: (A) explain the law of thermodynamic
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	(I) demonstrate the use of the self-contained breathing apparatus to manage a restricted passage in conditions of obscured vis-ibility; and (J) demonstrate emergency procedures to be used in the event of failure of the self-contained breathing apparatus. (13) The student demonstrates inspection, care, and testing procedures for the self-contained breathing apparatus. The student is expected to: (A) document routine maintenance for the self-con-tained breathing apparatus; and (B) describe the use of an air s
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	(A) describe the elements of a personnel accountability system and the application of the system at an incident; (B) identify potential long-term firefighter health con-siderations of exposure to products of combustion; (C) identify common types of accidents or injuries such as those occurring at the emergency scene, responding to and returning from calls on fire apparatus, in personal vehicles, at the fire station, at other on-duty locations, and during training; and (D) demonstrate techniques for action w
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	proper incident reporting and records, proper use of personal protective equipment, and the principles of fire safety. Students will demonstrate proper use of fire extinguishers, ground ladders, fire hoses, and water supply apparatus systems. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional assoc
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	(E) demonstrate raising and positioning ground ladders; (F) describe and demonstrate securing a ladder; (G) explain and demonstrate proper ladder climbing techniques while transporting tools and equipment or assisting a person with a simulated injury; and (H) demonstrate the deployment of a roof ladder on a pitched roof. (6) The student describes the purpose of the National Fire Protection Association standards applicable to fire service hoses and reviews the procedures for care, maintenance, and inspection
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	(E) describe the apparatus, equipment, and appliances required to provide water at rural locations. (9) The student explains the duties of a firefighter after a fire. The student is expected to: (A) explain how debris is handled from fires, including house fires and chemical fires; (B) describe the duties for gathering information that may lead to the determination of the fire cause; (C) identify the proper procedure for restoration of the premises after a fire; and (D) describe the duties for fire and secu
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	(C) analyze circumstances that are high risks for offi-cers; (D) analyze various force options or alternatives to in-crease the student's awareness of various force options or alternatives available to peace officers; (E) discuss force options available to peace officers; and (F) examine elements that an officer must recognize and control in every encounter. (3) The student uses verbal and nonverbal communication skills necessary for law enforcement. The student is expected to: (A) relate the meaning of tec
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	(E) compare the characteristics of civil and criminal court systems. (7) The student analyzes custody and interrogation as they relate to the U.S. Supreme court decision in Miranda v. Arizona. The student is expected to: (A) demonstrate the application of the constitutional rights, using the Miranda warning requirements for both adult and juvenile suspects; (B) explain the additional requirements above the Mi-randa warnings for juvenile suspects, offenders, and witnesses; and (C) demonstrate a non-custodial
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	Orders, and Magistrate's Orders for Emergency Protection and the pro-cedures for responding to family violence. The student is expected to: (A) understand the dynamics and legal issues of family violence and child abuse such as: (i) explaining common characteristics of family vi-olence offenders and describing the cycle of abuse phases; (ii) discussing the types of abuse often occurring in family violence incidences, explaining some barriers victims face when attempting to leave an abusive relationship; and
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	(B) understand and analyze traffic laws contained in the Texas Transportation Code and their applications; (C) execute a simulated misdemeanor traffic stop using the seven-step violator contact method; (D) execute a simulated felony traffic stop with one and two patrol units; (E) identify if a traffic law has been violated according to the Texas Transportation Code regarding a driving situation; and (F) identify the regulations relating to arrest, charging procedures, notices, and promises to appear. (16) T
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	(3) Law Enforcement II provides the knowledge and skills necessary to prepare for a career in law enforcement. Students will un-derstand ethical and legal responsibilities, patrol procedures, first re-sponder roles, telecommunications, emergency equipment operations, and courtroom testimony. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such
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	(D) analyze effective courtroom testimony; (E) demonstrate an understanding of the importance of professionalism in demeanor and attire as a witness; and (F) discuss the importance of a pre-trial meeting with a prosecutor. (5) The student recognizes the importance of using inter-personal communication techniques to resolve conflicts and reduce anger. The student is expected to: (A) examine interpersonal communication techniques used in law enforcement; (B) distinguish between passive, passive-aggressive, ag
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	(9) The student explores civil law enforcement procedures for serving writs, warrants, and summons. The student is expected to: (A) research civil law procedures such as attachment, garnishment, claim, and delivery; (B) identify limits on use of force and entry to private property during civil process service; (C) differentiate among domestic violence protective orders, no-contact orders, and orders to pick up children; and (D) identify requirements for emergency mental health evaluation. (10) The student a
	(9) The student explores civil law enforcement procedures for serving writs, warrants, and summons. The student is expected to: (A) research civil law procedures such as attachment, garnishment, claim, and delivery; (B) identify limits on use of force and entry to private property during civil process service; (C) differentiate among domestic violence protective orders, no-contact orders, and orders to pick up children; and (D) identify requirements for emergency mental health evaluation. (10) The student a
	(9) The student explores civil law enforcement procedures for serving writs, warrants, and summons. The student is expected to: (A) research civil law procedures such as attachment, garnishment, claim, and delivery; (B) identify limits on use of force and entry to private property during civil process service; (C) differentiate among domestic violence protective orders, no-contact orders, and orders to pick up children; and (D) identify requirements for emergency mental health evaluation. (10) The student a
	(9) The student explores civil law enforcement procedures for serving writs, warrants, and summons. The student is expected to: (A) research civil law procedures such as attachment, garnishment, claim, and delivery; (B) identify limits on use of force and entry to private property during civil process service; (C) differentiate among domestic violence protective orders, no-contact orders, and orders to pick up children; and (D) identify requirements for emergency mental health evaluation. (10) The student a



	(D) analyze and evaluate the use of less-than-lethal use of force; and (E) analyze and evaluate the use of deadly force. (14) The student describes procedures designed to safely transport a person in custody. The student is expected to: (A) demonstrate a search of an individual incidental to an arrest; (B) demonstrate the procedures for transporting a per-son without violating personal rights or jeopardizing personal safety; (C) demonstrate different methods of restraining a per-son being transported; and (
	(D) analyze and evaluate the use of less-than-lethal use of force; and (E) analyze and evaluate the use of deadly force. (14) The student describes procedures designed to safely transport a person in custody. The student is expected to: (A) demonstrate a search of an individual incidental to an arrest; (B) demonstrate the procedures for transporting a per-son without violating personal rights or jeopardizing personal safety; (C) demonstrate different methods of restraining a per-son being transported; and (
	(D) analyze and evaluate the use of less-than-lethal use of force; and (E) analyze and evaluate the use of deadly force. (14) The student describes procedures designed to safely transport a person in custody. The student is expected to: (A) demonstrate a search of an individual incidental to an arrest; (B) demonstrate the procedures for transporting a per-son without violating personal rights or jeopardizing personal safety; (C) demonstrate different methods of restraining a per-son being transported; and (
	(D) analyze and evaluate the use of less-than-lethal use of force; and (E) analyze and evaluate the use of deadly force. (14) The student describes procedures designed to safely transport a person in custody. The student is expected to: (A) demonstrate a search of an individual incidental to an arrest; (B) demonstrate the procedures for transporting a per-son without violating personal rights or jeopardizing personal safety; (C) demonstrate different methods of restraining a per-son being transported; and (
	(D) analyze and evaluate the use of less-than-lethal use of force; and (E) analyze and evaluate the use of deadly force. (14) The student describes procedures designed to safely transport a person in custody. The student is expected to: (A) demonstrate a search of an individual incidental to an arrest; (B) demonstrate the procedures for transporting a per-son without violating personal rights or jeopardizing personal safety; (C) demonstrate different methods of restraining a per-son being transported; and (
	(D) analyze and evaluate the use of less-than-lethal use of force; and (E) analyze and evaluate the use of deadly force. (14) The student describes procedures designed to safely transport a person in custody. The student is expected to: (A) demonstrate a search of an individual incidental to an arrest; (B) demonstrate the procedures for transporting a per-son without violating personal rights or jeopardizing personal safety; (C) demonstrate different methods of restraining a per-son being transported; and (




	(D) conduct a simulated building and property search to locate explosive devices and materials; and (E) explain procedures for responding to hazardous ma-terial incidents. (19) The student examines law enforcement functions re-garding critical infrastructure protection from potential terrorist and natural disaster threats. The student is expected to: (A) analyze critical infrastructure protection tech-niques; and (B) develop a plan for protecting a potential target. (20) The student explores new and emergin
	(D) conduct a simulated building and property search to locate explosive devices and materials; and (E) explain procedures for responding to hazardous ma-terial incidents. (19) The student examines law enforcement functions re-garding critical infrastructure protection from potential terrorist and natural disaster threats. The student is expected to: (A) analyze critical infrastructure protection tech-niques; and (B) develop a plan for protecting a potential target. (20) The student explores new and emergin
	(D) conduct a simulated building and property search to locate explosive devices and materials; and (E) explain procedures for responding to hazardous ma-terial incidents. (19) The student examines law enforcement functions re-garding critical infrastructure protection from potential terrorist and natural disaster threats. The student is expected to: (A) analyze critical infrastructure protection tech-niques; and (B) develop a plan for protecting a potential target. (20) The student explores new and emergin
	(D) conduct a simulated building and property search to locate explosive devices and materials; and (E) explain procedures for responding to hazardous ma-terial incidents. (19) The student examines law enforcement functions re-garding critical infrastructure protection from potential terrorist and natural disaster threats. The student is expected to: (A) analyze critical infrastructure protection tech-niques; and (B) develop a plan for protecting a potential target. (20) The student explores new and emergin
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	(d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to achieve business and industry employability skills stan-dards such as attendance, on-time arrival, meeting deadlines, working toward personal/team goals every day, and ethical use of technology. (2) The student explores criminal investigative procedures, investigations, and follow-up according to the profession and its job functions. The student
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	(E) analyze and evaluate to assess the crime scene sketch; and (F) research and describe the final sketch such as fin-ished scale drawing and computer assisted drawing. (5) The student explores writing effective reports for crim-inal investigations. The student is expected to: (A) distinguish among organizing information, struc-turing the narrative, and composing the content; (B) identify the importance and uses of reports; (C) analyze common problems with many investigative reports; (D) research ways to re
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	(E) outline the chain-of-custody procedure for evidence discovered in a crime scene; (F) demonstrate proper techniques for collecting, mark-ing, photographing, packaging, preserving, and transporting physical evidence found at a crime scene; (G) explain and demonstrate the use of video and still photography to preserve a simulated crime scene; and (H) analyze the use of evidence in a court of law. (9) The student recognizes the methods to process and an-alyze trace evidence commonly found in a crime scene. 
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	(C) explain the levels of tolerance and impairment due to alcohol consumption; and (D) explain the precautions necessary for proper preser-vation of blood samples while at a crime scene. (13) The student explores serology laboratory procedures in criminal investigations. The student is expected to: (A) explain crime laboratory procedures to determine if a stain detected in a crime scene is blood; and (B) research methodologies used to collect and analyze other body fluids. (14) The student identifies drugs 
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	(A) compile information provided by victims, wit-nesses, and other persons likely to know about the crime or the suspect; (B) examine physical evidence left at the crime scene to determine a suspect profile; (C) identify a suspect Modus Operandi at a crime scene; (D) analyze computerized composite sketch applica-tions such as Identi-Kit; (E) describe techniques used to create photo line ups, identification, and mug shots; and (F) research audio, video, and electronic surveillance. §127.759. Court Systems an
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	(C) explain and illustrate how jurisdiction impacts criminal charges and trial proceedings; (D) explain and interpret the purposes of law regarding criminal acts and behaviors; (E) distinguish between constitutional law, case law, statutory law, and administrative law; (F) identify the differences in processing a misde-meanor and felony case; (G) describe and interpret the impact of the grand jury process on court proceedings regarding criminal scenarios; (H) examine relationship of the U.S. Constitution an
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	(A) apply the police responsibilities under the Fourth Amendment regarding search and seizure in a simulated arrest sce-nario; (B) determine if a search initiated in a scenario is proper under the provisions of the Fourth Amendment; (C) analyze the exclusionary rule and the fruit of the poisonous tree doctrine to determine if evidence obtained in an illegal search scenario is admissible in court; (D) explain the impact of the Eighth, Ninth, and Tenth amendments on the criminal justice system; (E) analyze th
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	dards such as attendance, on-time arrival, meeting deadlines, working toward personal/team goals every day, and ethical use of technology. (2) The student demonstrates professional standards as re-quired by federal law enforcement and protective services. The student is expected to: (A) demonstrate positive work behaviors and attitudes and professional standards in federal law enforcement and protective services; (B) support and apply ethical reasoning to a variety of simulation situations in order to make 
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	(E) analyze specific federal, state, and local laws and regulations affecting government security operations; (F) summarize specific juvenile laws affecting security operations; (G) compare alternative responses in simulated security scenarios that require application of ethical and legal behavior; (H) discuss the possible ramifications of unethical be-havior on the part of security professionals; (I) analyze the importance of the Fourth Amendment with respect to security officer powers of arrest, search, a
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	(B) examine the elements and techniques of critical in-frastructure protection to reduce the risk to key terrorist targets and the impact of natural disasters. (10) The student recognizes the role of intelligence analy-sis in crime prevention and homeland security. The student is expected to: (A) summarize the steps of the intelligence cycle such as planning, collection, collation, evaluation, analysis, dissemination, and feedback; and (B) execute a crime pattern analysis identifying links between a given c
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	(B) evaluate the effectiveness of the actions in place for all natural disasters; (C) evaluate the effectiveness of preparedness and re-sponse systems during and after a disaster; (D) appraise a disaster situation to determine the appro-priate course of action; (E) examine and implement the Community Emer-gency Response Team (CERT) guidelines for home, school, or community such as fire safety, disaster medical operations, search and rescue, and terrorism; and (F) construct a CERT disaster simulation within 
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	(E) show integrity by choosing the ethical course of ac-tion and complying with all applicable rules, laws, and regulations; and (F) demonstrate time-management skills by prioritizing tasks, following schedules, and tending to goal-relevant activities in a way that uses time wisely and optimizes efficiency and results. (2) The student explores major political ideas and forms of government in history. The student is expected to: (A) explain major political ideas in history such as nat-ural law, natural right
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	(C) identify and recognize issues addressed in critical cases that involve U.S. Supreme Court interpretations of rights guar-anteed by the U.S. Constitution; (D) define the roles of each branch of government in protecting the rights of individuals; (E) explain the importance of due process rights to the protection of individual rights and to the limits on the powers of gov-ernment; and (F) recognize the impact of the incorporation doctrine involving due process and the Bill of Rights on individual rights, f
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	(A) draw conclusions about the political significance to the United States of the location and geographic characteristics of crit-ical regions compared to the economic significance of the geographic characteristics of selected places such as oil fields in the Middle East using maps and Global Positioning System (GPS) locations; (B) interpret geographical influences on requirements for international, national, state, and local governments; (C) predict how geographical considerations impact re-gional change o
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	(G) compare and contrast the structures and functions of the Texas state government to the federal system; (H) analyze the structure and functions of local govern-ment; (I) document, report, and record information to con-form to legal requirements; (J) research safety standards and practices ensuring public safety and environmental protection; (K) investigate how to comply with directives to ensure protection of confidential information while carrying out duties as a government or public administration empl
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	(3) Political Science I introduces students to political the-ory through the study of governments; public policies; and political processes, systems, and behavior. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content tha
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	(E) hypothesize why some forms of government be-came obsolete. (4) The student analyzes belief systems that claim to im-prove society. The student is expected to: (A) define political ideologies such as feminism, Marx-ism, Nazism, and capitalism; (B) coordinate the four elements of perception, evalua-tion, prescription, and movement with political ideologies; and (C) predict what national or global trends could stimu-late the formation of a new ideology. (5) The student applies the concepts learned in the h
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	(E) compare and contrast the effectiveness of tele-phones, television, print media, focus groups, and online resources in elections. (10) The student explores the processes for filling public offices in the U.S. system of government. The student is expected to: (A) compare and contrast different methods of filling public offices such as elected and appointed offices at the local, state, and national levels; and (B) analyze and evaluate the processes of electing the president of the United States. (11) The s
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) communicate effectively with others using oral and written skills; (B) demonstrate collaboration skills through teamwork; (C) demonstrate professionalism by con
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	(D) examine the rational actor model; (E) analyze what a nation-state does when faced with a problem that requires resolution; (F) make observations about ethics in foreign policy; and (G) draw conclusions about the role of morality in de-cision making such as Cold War spying and humanitarian intervention. (5) The student explores diplomacy as the management of international relations by negotiation. The student is expected to: (A) compare and contrast the ancient practice of send-ing emissaries with curren
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	(b) General requirements. This course is recommended for students in Grades 10-12. Recommended prerequisite: Principles of Government and Public Administration or Principles of Law, Public Safety, Corrections, and Security. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education
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	(C) analyze the effectiveness of foreign support pro-grams and other efforts of U.S. economic, intelligence, and affiliate agencies; (D) demonstrate how to address and respond to media personnel on matters of U.S. policy raised in conjunction with visits of U.S. officials; and (E) demonstrate how to address and respond to media personnel on matters of U.S. policy in reaction to unanticipated events. (3) The student applies knowledge of foreign history, law, geography, and natural resources to recommend new 
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	(3) Planning and Governance provides the opportunity for students to formulate plans and policies to meet social, economic, and physical needs of communities. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that mus
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	(C) evaluate the style of strategies available and neces-sary for achieving goals. (4) The student creates a coherent plan for project manage-ment. The student is expected to: (A) initiate a project, including securing class or instructor approval of project scope; (B) plan a project; (C) execute a project, including responding to requests for information; (D) monitor and control a project, including demon-strating effective, cogent presentation skills for public meetings and creating a format to monitor pl
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	(C) employ workplace skills to show the process reac-tions and responses and adjust appeals accordingly; (D) evaluate and employ techniques for motivating staff; and (E) create project steps and activities for avoiding ethi-cal pitfalls. §127.766. National Security (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for stu
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	(F) demonstrate time-management skills by prioritizing tasks, following schedules, and tending to goal-relevant activities in a way that uses time wisely and optimizes efficiency and results. (2) The student explores and examines the personnel and organizational structure within a security agency. The student is ex-pected to: (A) explore, develop, plan, and implement goals and objectives of an organization within a project or classroom activity; (B) create and make personnel assignments and align them with 
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	(A) organize evidence to facilitate discovery of a poten-tially hostile nature; and (B) evaluate agency and national actions of a poten-tially hostile nature. (6) The student prepares and coordinates strategies to de-fend against the effects of chemical, biological, nuclear, and cyberter-rorism or natural disasters. The student is expected to: (A) create plans for response to both hostile and unin-tended events; (B) explore and evaluate what form of safety equipment and supplies are needed for protection ag
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	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat
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	(B) restate complex technical information or issues in language the general public can understand; (C) explain, justify, or discuss public issues effectively; (D) present techniques effectively to handle difficult in-terviews and situations effectively; and (E) afford the public equal opportunity of access to all open records. (5) The student uses agency expertise used by elected offi-cials and others to identify, implement, and achieve common goals and objectives. The student is expected to: (A) obtain rel
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	§127.768. Revenue, Taxation, and Regulation (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 4 course and is recommended for students in Grades 10-12. Recommended pre-requisite: Principles of Government and Public Administration or Ac-counting I and II. Students shall be awarded one credit for successful completion of this course. (c) Introduction.
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	(A) investigate potential violators by exploring leads and conducting mock client interviews; (B) model persuasive techniques to gain cooperation such as subpoenas and other ethically and legally acceptable means; (C) identify and differentiate between relevant and ir-relevant evidence and information; (D) examine evidence of crimes and violations while preserving and observing the rules of evidence; (E) examine business, commercial, industrial, and agency records for accuracy and compliance; (F) organize f
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	(E) investigate history and circumstances of violations; and (F) secure expertise and make referrals as needed. §127.769. Forensic Science (One Credit), Adopted 2021. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2023-2024 school year. (b) General requirements. The course is a Level 4 course and is recommended for students in Grades 11 and 12. Prerequisites: one credit in biology, one credit in chemistry, integrated physics and chem-istry, or 
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	involve processes similar to comparative investigations but in which a control is identified. (A) Scientific practices. Students should be able to ask questions, plan and conduct investigations to answer questions, and explain phenomena using appropriate tools and models. (B) Engineering practices. Students should be able to identify problems and design solutions using appropriate tools and models. (7) Scientific decision making is a way of answering ques-tions about the natural world involving its own set 
	involve processes similar to comparative investigations but in which a control is identified. (A) Scientific practices. Students should be able to ask questions, plan and conduct investigations to answer questions, and explain phenomena using appropriate tools and models. (B) Engineering practices. Students should be able to identify problems and design solutions using appropriate tools and models. (7) Scientific decision making is a way of answering ques-tions about the natural world involving its own set 

	equipment (PPE), an adequate supply of consumable chemicals, bi-ological specimens, prepared evidence slides and samples, evidence packaging and tamper evident tape, evidence tents, crime scene tape, L-rulers, American Board of Forensic Odontology (ABFO) scales, al-ternate light sources (ALS) and ALS protective goggles, blood speci-mens, blood presumptive tests, glass samples of various chemical com-position, human and non-human bones, fingerprint brushes and pow-ders, lifting tapes and cards, ten-print car
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	(E) document a crime scene using photographic or au-diovisual equipment; (F) generate a physical or digital crime scene sketch, including coordinates or measurements from fixed points, compass di-rections, scale of proportion, legend-key, heading, and title block; and (G) demonstrate proper techniques for collecting, pack-aging, and preserving physical evidence found at a crime scene while maintaining documentation, including chain of custody. (10) The student analyzes fingerprint evidence in forensic scien
	(E) document a crime scene using photographic or au-diovisual equipment; (F) generate a physical or digital crime scene sketch, including coordinates or measurements from fixed points, compass di-rections, scale of proportion, legend-key, heading, and title block; and (G) demonstrate proper techniques for collecting, pack-aging, and preserving physical evidence found at a crime scene while maintaining documentation, including chain of custody. (10) The student analyzes fingerprint evidence in forensic scien
	(E) document a crime scene using photographic or au-diovisual equipment; (F) generate a physical or digital crime scene sketch, including coordinates or measurements from fixed points, compass di-rections, scale of proportion, legend-key, heading, and title block; and (G) demonstrate proper techniques for collecting, pack-aging, and preserving physical evidence found at a crime scene while maintaining documentation, including chain of custody. (10) The student analyzes fingerprint evidence in forensic scien
	(E) document a crime scene using photographic or au-diovisual equipment; (F) generate a physical or digital crime scene sketch, including coordinates or measurements from fixed points, compass di-rections, scale of proportion, legend-key, heading, and title block; and (G) demonstrate proper techniques for collecting, pack-aging, and preserving physical evidence found at a crime scene while maintaining documentation, including chain of custody. (10) The student analyzes fingerprint evidence in forensic scien



	(13) The student recognizes the methods to process and an-alyze glass evidence. The student is expected to: (A) demonstrate how to collect and preserve glass evi-dence; (B) compare the composition of various types of glass such as soda lime, borosilicate, leaded, and tempered; (C) determine the direction of a projectile by examining glass fractures; and (D) define refractive index and explain how it is used in forensic glass analysis. (14) The student explores principles of questioned docu-ment analysis in 
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	(C) interpret results from presumptive and confirmatory laboratory procedures, including GC/MS and their implications; and (D) explain the precautions necessary in the forensic laboratory for proper preservation of biological samples. (18) The student analyzes blood spatter at a simulated crime scene. The student is expected to: (A) analyze blood stain patterns based on surface type and appearance such as size, shape, distribution and location in order to determine the mechanism by which the patterns are cr
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	(C) describe the collection and preservation methods for bone evidence; (D) explain the characteristics of the human skeletal system indicative of specific biological sex and approximate range of age and height; and (E) explain how human remains are identified through dental records such as dentures, x-rays, and implants. §127.800. Practicum in Law, Public Safety, Corrections, and Secu-rity (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school distric
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	(D) apply ethical reasoning to a variety of situations in order to make ethical decisions; (E) complete tasks with the highest standards to ensure quality services; (F) describe professional standards in law, public safety, corrections, and security careers such as dress, grooming, and personal protective equipment as appropriate; and (G) comply with practicum setting safety such as rules and regulations to maintain safe and healthful working conditions and environments. (3) The student applies concepts of 
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	(C) access information sources for occupational tasks using technical materials and informational texts such as Internet web-sites; (D) evaluate the reliability of information from techni-cal materials, resources, and informational texts such as Internet web-sites; (E) interpret verbal and nonverbal behaviors to enhance communication; (F) apply active listening skills to obtain and clarify in-formation; and (G) use academic skills to facilitate effective written and verbal communication such as emails, text
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	(2) The Law, Public Safety, Corrections, and Security Ca-reer Cluster focuses on planning, managing, and providing legal ser-vices, public safety, protective services, and homeland security, includ-ing professional and technical support services. (3) Extended Practicum in Law, Public Safety, Corrections, and Security is designed to give students supervised practical applica-tion of previously studied knowledge and skills in law, public safety, corrections, and security. Practicum experiences can occur in a 
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	(B) analyze elements of a problem to develop creative and innovative solutions; and (C) conduct technical research to gather information necessary for decision making. (4) The student understands and applies proper safety tech-niques in the workplace. The student is expected to: (A) demonstrate an understanding of and consistently follow workplace safety rules and regulations; and (B) demonstrate knowledge of procedures for reporting and handling accidents and safety incidents. (5) The student understands t
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	(3) Students in the Practicum in Local, State, and Federal Government will concurrently learn advanced concepts of political sci-ence and government workings in the classroom setting and in the workplace. In addition, students will apply technical skills pertaining to government and public administration in a direct mentorship by in-dividuals in professional settings such as government, public manage-ment and administration, national security, municipal planning, foreign service, revenue, taxation, and regu
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	(B) investigate the issues associated with the problem; (C) collect primary data such as interviews, surveys, and observations; (D) express thoughts logically and sequentially in preparing a formal report; (E) interpret and present quantitative data in graph for-mat within the report; (F) prepare visuals and handouts to support the presen-tation; and (G) make a final presentation of the study to the appro-priate stakeholders. (6) The student documents knowledge and skills attained in the practicum. The stud
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) participate in a paid or unpaid, laboratory-or work-based application of previously studied knowledge and skills related to government or public administration;
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	diate or final products and related professional and technical support activities such as production planning and control, maintenance, and manufacturing/process engineering. (3) In Principles of Manufacturing, students are introduced to knowledge and skills used in the proper application of principles of manufacturing. The study of manufacturing technology allows stu-dents to reinforce, apply, and transfer academic knowledge and skills to a variety of interesting and relevant activities. Students will gain
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	(4) The student manufactures products using the appropri-ate tools, equipment, machines, materials, and technical processes. The student is expected to: (A) analyze the processes needed to complete a project such as initiate, plan, execute, monitor and control, and close; and (B) use a variety of tools and equipment to produce an item. (5) The student practices safe work habits. The student is expected to: (A) master relevant safety tests based on OSHA guide-lines and principles; and (B) use Material Safety
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	activities such as production planning and control, maintenance, and manufacturing/process engineering. (3) In Diversified Manufacturing I, students gain knowl-edge and skills in the application, design, production, and assessment of products, services, and systems and how those knowledge and skills are applied to manufacturing. The study of manufacturing systems al-lows students to reinforce, apply, and transfer academic knowledge and skills to a variety of interesting and relevant activities, problems, an
	activities such as production planning and control, maintenance, and manufacturing/process engineering. (3) In Diversified Manufacturing I, students gain knowl-edge and skills in the application, design, production, and assessment of products, services, and systems and how those knowledge and skills are applied to manufacturing. The study of manufacturing systems al-lows students to reinforce, apply, and transfer academic knowledge and skills to a variety of interesting and relevant activities, problems, an
	activities such as production planning and control, maintenance, and manufacturing/process engineering. (3) In Diversified Manufacturing I, students gain knowl-edge and skills in the application, design, production, and assessment of products, services, and systems and how those knowledge and skills are applied to manufacturing. The study of manufacturing systems al-lows students to reinforce, apply, and transfer academic knowledge and skills to a variety of interesting and relevant activities, problems, an

	(D) research the modern materials used in manufactur-ing; and (E) perform varied measurements, including precision measurements. (4) The student investigates emerging and innovative ap-plications of technology in engineering. The student is expected to: (A) report on innovative applications of technology in engineering; (B) experiment with new technologies; and (C) experiment with different manufacturing materials such as plastic, composites, fiberglass, stone, and wood. (5) The student manufactures product
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	(C) apply mathematics concepts to solve manufacturing problems; (D) analyze science principles used to solve problems; and (E) use appropriate units of measure. §127.812. Diversified Manufacturing II (One Credit), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 3 course and is recommended for students in Grades 11 and 12. Prerequisite: Di-versified Manufacturin
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	(E) use time-management techniques to develop work schedules; (F) explore advanced knowledge and skills required for postsecondary education; and (G) identify employers' expectations to foster positive customer satisfaction. (2) The student applies academic skills to the requirements of manufacturing. The student is expected to: (A) demonstrate effective oral and written communica-tion skills with individuals from varied cultures, including fellow work-ers, management, and customers; (B) interpret engineeri
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	(A) analyze engineering properties such as the pro-cesses needed to complete a project; (B) analyze the processes needed to complete a project such as initiate, plan, execute, monitor and control, and close; and (C) use a variety of tools and equipment to produce a product to specification. (7) The student practices safe work habits. The student is expected to: (A) master safety tests based on Occupational Safety and Health Administration regulations; (B) analyze hazardous materials; (C) dispose of hazardou
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	uisite: Algebra I. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Manufacturing Career Cluster focuses on planning, managing, and performing the processing of materials into interme-diate or final products and rela
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	(5) The student learns skills in production and program-ming of computer numerical control (CNC) operations. The student is expected to: (A) design a product using computer-aided manufactur-ing (CAM) software for production on a CNC lathe; (B) produce a product on the CNC lathe or a simulation; (C) design a product using CAM software for produc-tion on a CNC mill; (D) produce a product on the CNC mill or a simulation; and (E) complete data sheets for plan, do, check, and act forms and projects. (6) The stud
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	and assessment of products, services, and systems and how those knowledge and skills are applied to manufacturing. The study of Manufacturing Engineering Technology II will allow students to reinforce, apply, and transfer academic knowledge and skills to a variety of interesting and relevant activities, problems, and settings. (4) The process standards describe ways in which students are expected to engage in the content. The placement of the process standards at the beginning of the knowledge and skills li
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	(A) apply mathematics to problems arising in everyday life, society, and the workplace; (B) use a problem-solving model that incorporates an-alyzing given information, formulating a plan or strategy, determining a solution, justifying the solution, and evaluating the problem-solving process and the reasonableness of the solution; (C) select tools, including real objects, manipulatives, paper and pencil, and technology as appropriate, and techniques, in-cluding mental math, estimation, and number sense as ap
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	(7) The student demonstrates an understanding of electrical and thermal systems. The student is expected to: (A) use electrical controls; (B) analyze the effects of heat energy and temperature on products; and (C) develop an understanding of ventilation such as heating, air conditioning, and refrigeration. (8) The student analyzes quality-control systems. The stu-dent is expected to: (A) apply statistical process control; (B) determine hardness values of different materials; and (C) analyze attribute and Pa
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate skills related to health and safety in the workplace as specified by appropriate governmental regulations; (B) use teamwork to solve problems; and (C) demonstrate the standards required in the work-place such as interviewing skills, flexibility, willingness to learn new skills and acquire knowledge, self-discipline, positive attitude, and integrity in a 
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	(A) perform cutting processes such as straight cuts, bevel cuts, and hole piercing with oxy-fuel and plasma; (B) use the common types of electrodes with the shield metal arc welding process; (C) practice using gas metal arc welding to weld in mul-tiple positions to produce groove and fillet welds; and (D) inspect groove and fillet welds to AWS, CWB, ANSI, and API codes. (7) The student applies the technical concepts and skills of the sheet metal industry to simulate actual work situations. The student is ex
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	activities such as production planning and control, maintenance, and manufacturing/process engineering. (3) Metal Fabrication and Machining II builds on the knowledge, skills, and certifications students acquire in Metal Fab-rication and Machining I. Students will develop advanced concepts and skills as related to personal and career development. This course integrates academic and technical knowledge and skills. Students will have opportunities to reinforce, apply, and transfer knowledge and skills to a va
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	(D) interpret advanced engineering drawings, charts, diagrams, and welding symbols; and (E) demonstrate calculation of precision measuring op-erations using algebra, geometry, and trigonometry. (4) The student knows the advanced concepts that form the technical knowledge and skills of metal fabrication and machining. The student is expected to: (A) analyze the resources found in various manufactur-ing reference materials; (B) demonstrate knowledge of the various welding pro-cesses; (C) examine the sheet met
	(D) interpret advanced engineering drawings, charts, diagrams, and welding symbols; and (E) demonstrate calculation of precision measuring op-erations using algebra, geometry, and trigonometry. (4) The student knows the advanced concepts that form the technical knowledge and skills of metal fabrication and machining. The student is expected to: (A) analyze the resources found in various manufactur-ing reference materials; (B) demonstrate knowledge of the various welding pro-cesses; (C) examine the sheet met
	(D) interpret advanced engineering drawings, charts, diagrams, and welding symbols; and (E) demonstrate calculation of precision measuring op-erations using algebra, geometry, and trigonometry. (4) The student knows the advanced concepts that form the technical knowledge and skills of metal fabrication and machining. The student is expected to: (A) analyze the resources found in various manufactur-ing reference materials; (B) demonstrate knowledge of the various welding pro-cesses; (C) examine the sheet met
	(D) interpret advanced engineering drawings, charts, diagrams, and welding symbols; and (E) demonstrate calculation of precision measuring op-erations using algebra, geometry, and trigonometry. (4) The student knows the advanced concepts that form the technical knowledge and skills of metal fabrication and machining. The student is expected to: (A) analyze the resources found in various manufactur-ing reference materials; (B) demonstrate knowledge of the various welding pro-cesses; (C) examine the sheet met




	(8) The student applies the advanced concepts and techni-cal knowledge and skills of the sheet metal industry to simulated and actual work situations. The student is expected to: (A) estimate labor costs; (B) use advanced mathematics in precision measuring operations; and (C) interpret industrial standard blueprints, drawings, charts, and diagrams. (9) The student knows the advanced concepts and technical knowledge and skills of sheet metal manufacturing. The student is expected to: (A) analyze properties o
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	technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Manufacturing Career Cluster focuses on planning, managing, and performing the processing of materials into interme-diate or final products and related professional and technical support activities such as production planning and control, maintenance, and manufacturing/process engineering. (3) Precision Metal Manufacturing I will provide the knowledge, skills, and technologies requi
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	(2) The student explores the employability characteristics of a successful worker in the global economy. The student is expected to: (A) determine academic knowledge and skills required for postsecondary education; (B) identify employers' expectations to foster positive customer satisfaction; (C) demonstrate the professional standards required in the workplace such as interviewing skills, flexibility, willingness to learn new skills and acquire knowledge, self-discipline, self-worth, positive attitude, and 
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	(F) apply technical knowledge and skills in a machine shop to career preparation experiences; (G) identify basic metallic and non-metallic materials; and (H) compare various abrasives for type, structure, bond, and use. (6) The student employs skills necessary to perform bench work and layout. The student is expected to: (A) use equipment commonly employed in bench work and layout in a safe manner; (B) develop the ability to use a file to cut flats, angles, and radiuses; (C) employ standard layout tools to 
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	(H) develop a detailed turning part such as the NIMS Level 1 turning, chucking or turning between centers part; and (I) employ basic preventative maintenance on the lathe. (9) The student employs skills necessary to perform man-ual milling work. The student is expected to: (A) use equipment commonly used with a milling ma-chine in a safe manner; (B) analyze the advantages and disadvantages of vari-ous work holding methods such as using a vise, clamping to a table, and clamping to an angle plate; (C) contras
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	Metal Manufacturing II Lab. Students shall be awarded two credits for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Manufacturing Career Cluster focuses on planning, managing, and performing the processing of materials into interme-diate or final product
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	(H) follow written and oral instructions and adhere to established business practices, policies, and procedures, including health and safety rules; and (I) prioritize tasks, follow schedules, and tend to goal-relevant activities in a way that uses time in an effective, efficient man-ner. (2) The student explores the employability characteristics of a successful worker in the global economy. The student is expected to: (A) determine academic knowledge and skills required for postsecondary education; (B) iden
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	(B) explain the Cartesian coordinate system; (C) differentiate between absolute and incremental po-sitioning; and (D) illustrate the difference between datum and delta di-mensioning. (7) The student learns the process planning and tool selec-tion within a CNC lab environment. The student is expected to: (A) develop a detailed process plan, including proper tool selection, feeds, and speeds, for the material being cut and finish specifications on the engineering drawing, logical sequence of opera-tions, and 
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	(L) operate a CNC lathe in automatic mode; and (M) illustrate the proper power down process on a CNC lathe. (10) The student operates a CNC mill. The student is ex-pected to: (A) use equipment commonly found on and around a CNC mill in a safe manner; (B) recognize, name, and describe the function of the primary components of a CNC mill; (C) perform preventative maintenance checks on a CNC mill such as checking all fluid levels, system pressure, tooling wear, and component lubrication and cleaning; (D) test 
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	(B) use trigonometry for determining cutter offsets; (C) use appropriate mathematical skills to solve prob-lems while programming a CNC lathe; (D) write a simple program to perform hole operations; (E) write a simple program to cut radiuses and angles; (F) write a program using cutter radius compensation and ramping; and (G) write a program and produce a complex part such as a NIMS Level 1 CNC milling part with zero defects. (13) The student develops a deeper understanding of qual-ity control. The student i
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	into a community college and dual credit with a community college with completion of the advanced course. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "suc
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	(F) enter tool offsets for a set up. (4) The student operates a CNC lathe. The student is ex-pected to: (A) use equipment commonly found on and around a CNC lathe in a safe manner; (B) recognize, name, and describe the function of the primary components of a CNC lathe; (C) perform preventative maintenance checks on a CNC lathe such as checking all fluid levels, system pressure, tooling wear, and component lubrication and cleaning; (D) test the coolant for proper density and adjust ac-cordingly in order to r
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	(K) set the proper geometry/tool offsets for each tool in a standard tool setting process; (L) operate a CNC mill in automatic mode; and (M) illustrate the proper power down process on a CNC mill. (6) The student learns to manually program a CNC lathe without the help of computer-aided design or manufacturing (CAD/CAM) software. The student is expected to: (A) use trigonometry to determine coordinates from technical drawings to cut arcs and angles; (B) use trigonometry for determining cutter offsets; (C) us
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	activities such as production planning and control, maintenance, and manufacturing/process engineering. (3) Introduction to Welding will provide an introduction to welding technology with an emphasis on basic welding laboratory prin-ciples and operating procedures. Students will be introduced to the three basic welding processes. Topics include: industrial safety and health practices, hand tool and power machine use, measurement, lab-oratory operating procedures, welding power sources, welding career potent
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	(D) evaluate progress toward personal career goals; (E) communicate effectively with others in the work-place to clarify objectives; and (F) apply knowledge and skills to health and safety in the workplace as specified by appropriate governmental regulations. (3) The student evaluates the function and application of the tools, equipment, technologies, and materials used in welding. The student is expected to: (A) employ welding equipment according to safety standards; (B) identify and properly dispose of en
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	(D) demonstrate proper set-up procedures for the oxy-fuel process; (E) identify the factors affecting the oxy-fuel cutting of base metals; and (F) demonstrate proper cutting techniques such as piercing, straight line, and bevel; (8) The student performs shielded metal arc welding prin-ciples and practices on metals. The student is expected to: (A) use safe operating practices; (B) demonstrate knowledge of welding currents; (C) apply shielded metal arc welding principles; (D) demonstrate proper set-up proced
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	expectations and the development of workplace skills prepare students for future success. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intend
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	(A) demonstrate effective communication skills with individuals from varied cultures such as fellow workers, management, and customers; (B) demonstrate mathematical skills to estimate costs; (C) demonstrate technical writing skills related to work orders; (D) apply accurate readings of measuring devices; (E) use appropriate tools to make accurate measure-ments; (F) compute measurements such as area, surface area, volume, and perimeter; (G) solve problems using whole numbers, fractions, mixed numbers, and de
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	(B) interpret welding codes. (7) The student analyzes oxy-fuel cutting processes on car-bon steels. The student is expected to: (A) practice safe operating practices; (B) perform safe handling of compressed gases; (C) identify components of oxy-fuel gas cutting system; (D) demonstrate proper set-up procedures for oxy-fuel cutting process; (E) identify factors affecting oxy-fuel cutting of base metals; (F) demonstrate proper cutting techniques such as piercing, straight line, and bevel; (G) identify acceptab
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	(E) explain the AWS identification system for gas metal arc welding filler metal; (F) determine appropriate filler metal for base metal in gas metal arc welding; and (G) perform fillet and groove welds in all positions. (11) The student analyzes flux cored arc welding principles and practices on metals. The student is expected to: (A) use safe operating practices; (B) explain the effects that weld angle, work angle, and electrode extension have on welds; (C) apply flux cored arc welding principles; (D) demo
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	will integrate academic and technical knowledge and skills. Students will have opportunities to reinforce, apply, and transfer knowledge and skills to a variety of settings and problems. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including
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	(F) apply knowledge and skills related to health and safety in the workplace as specified by appropriate governmental reg-ulations. (3) The student applies academic skills to the requirements of welding. The student is expected to: (A) demonstrate mathematical skills to estimate costs; (B) explain the impact of accurate readings of measur-ing devices on cost estimates; (C) justify the selection of a tool to make accurate mea-surements; (D) compute measurements such as area, surface area, volume, and perimet
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	(8) The student performs advanced cutting processes on carbon steels. The student is expected to: (A) observe safe operating practices; (B) apply safe handling of compressed gases; and (C) perform cutting processes according to accepted welding standards. (9) The student performs shielded metal arc welding on metals. The student is expected to: (A) employ safe operating practices; and (B) demonstrate skills required to make welds in all po-sitions according to industry-accepted welding standards. (10) The s
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	related to this system and apply them to personal career development. This course supports integration of academic and technical knowledge and skills. Students will reinforce, apply, and transfer knowledge and skills to a variety of settings and problems. Knowledge about career opportunities, requirements, and expectations and the development of workplace skills prepare students for future success. (4) Students are encouraged to participate in extended learning experiences such as career and technical stude
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	(C) troubleshoot equipment. (4) The student analyzes the concepts and intricacies of in-spections and related codes. The student is expected to: (A) explain weld inspection processes; and (B) produce acceptable weldments to standards related to industry codes such as the American Welding Society (AWS), Amer-ican National Standards Institute, and Canadian Welding Bureau. (5) The student performs oxy-fuel cutting processes. The student is expected to: (A) use safe operating practices; (B) perform safe handlin
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	(9) The student performs flux cored arc welding principles and practices on metals. The student is expected to: (A) use safe operating practices; (B) employ and appraise flux cored arc welding princi-ples; (C) demonstrate proper set-up procedures for flux cored arc welding; (D) appraise appropriate filler metal for base metal in flux cored arc welding; (E) perform fillet and groove welds; and (F) perform welds in all appropriate positions according to industry-accepted welding standards. (10) The student pe
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	(3) The Practicum in Manufacturing course is designed to give students supervised practical application of previously studied knowledge and skills. Practicum experiences can occur in a variety of locations appropriate to the nature and level of experience. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related prof
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	(4) The student demonstrates oral and written communica-tion skills. The student is expected to: (A) demonstrate the use of content such as technical concepts and vocabulary; (B) employ verbal skills when obtaining and conveying information; (C) use informational texts such as Internet websites and technical materials for occupational tasks; (D) evaluate the reliability of information such as Inter-net websites, technical materials, and resources; (E) interpret verbal and nonverbal cues and behaviors to enh
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	herent sequence of career and technical education courses in the Man-ufacturing Career Cluster. Corequisite: Practicum in Manufacturing. This course must be taken concurrently with Practicum in Manufac-turing and may not be taken as a stand-alone course. Students shall be awarded one credit for successful completion of this course. A stu-dent may repeat this course once for credit provided that the student is experiencing different aspects of the industry and demonstrating profi-ciency in additional and mor
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	(B) analyze, interpret, and effectively communicate in-formation, data, and observations; (C) observe and interpret verbal and nonverbal cues and behaviors to enhance communication; and (D) apply active listening skills to obtain and clarify in-formation. (3) The student applies concepts of critical thinking and problem solving. The student is expected to: (A) employ critical-thinking skills with increased flu-ency both independently and in groups to solve problems and make decisions; (B) analyze elements o
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	SUBCHAPTER P. TRANSPORTATION, DISTRIBUTION, AND LOGISTICS 19 TAC §§127.871 -127.886, 127.921 -127.924 STATUTORY AUTHORITY. The new sections are proposed un-der Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), re-quires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curr
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) identify career development and entrepreneurship opportunities related to transportation systems; (B) identify careers in transportation systems; (C) apply competencies related to resources, informa-tion, interpersonal skills, problem solving, critical thinking, and sys-tems of operation within transportation; (D) discuss certification opportunities; (E) demonstrate
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	(5) The student analyzes the structure of transportation or-ganizations. The student is expected to: (A) describe common business management principles; (B) identify opportunities for leadership development and personal growth; (C) demonstrate democratic principles in conducting effective meetings; (D) describe team dynamics; and (E) describe the development of organizational vision, mission, and goals through the strategic planning process. (6) The student explains the transportation industries at the loca
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	(9) The student applies problem-solving, mathematical, and organizational skills in order to maintain financial and logistical records related to transportation. The student is expected to: (A) discuss project proposals; (B) maintain records appropriate to transportation sys-tem industries; (C) collect and organize data in graphs, tables, charts, and plots; and (D) analyze and interpret data from graphs, tables, charts, and plots. (10) The student uses information technology tools specific to transportation
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	(b) General requirements. This course is a Level 1 course and is recommended for students in Grades 9-12. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Transportation, Distribution, and Logistics Career Cluster fo
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	(A) plan, propose, conduct, and evaluate indus-try-based occupational experiences; (B) apply proper record-keeping skills as they relate to industry-based occupational experiences; (C) use a customized record-keeping system for the in-dividual industry-based occupational experiences; (D) discuss youth leadership opportunities to create a well-rounded industry-based occupational experience; and (E) develop a work plan and budget. (3) The student explores concepts related to cultural diver-sity. The student i
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	(D) read appropriate written material to stay abreast of current issues impacting distribution and logistics; (E) collect public opinion and data in order to make in-formed decisions; (F) use critical-thinking skills to identify and organize alternatives and evaluate public policy issues related to distribution and logistics; and (G) evaluate performance and contract compliance of contractors and service providers. (7) The student demonstrates appropriate personal and communication skills. The student is ex
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	(D) discuss Geographic Information Systems and Global Positioning Systems; and (E) discuss other computer-based equipment in distri-bution and logistics systems. (11) The student discusses methods to reduce sources of workplace hazards in order to promote a safe working environment. The student is expected to: (A) discuss safe work practices and emergency proce-dures; (B) identify rules and laws designed to promote safety and health in the distribution and logistics environments; (C) demonstrate first aid a
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	knowledge and skills to a variety of interesting and relevant activities, problems, and settings. The focus of this course is to teach safety, tool identification, proper tool use, and employability. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the wo
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	(2) The student demonstrates appropriate personal and communication skills. The student is expected to: (A) describe and demonstrate ethical and legal respon-sibilities for appropriate workplace conduct; (B) demonstrate proper etiquette and behavior; (C) demonstrate appropriate personal appearance and hygiene; (D) practice written and oral communication skills and employ effective listening skills; (E) employ technical writing and preparation skills; and (F) demonstrate effective speaking skills through pre
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	(C) describe mathematical formulas used to perform engine calculations such as calculating cylinder volume, engine displacement, combustion chamber volume, compressed head gasket volume, piston and deck height, piston dish volume, dome volume, cylinder volume, compression ratio, and horsepower; (D) describe mathematical formulas used to perform electrical calculations such as calculating electrical resistance, current, and voltage in engines; and (E) apply Ohm's law to small engine electrical circuits using
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	(H) inspect and measure small engine parts for wear tol-erances; (I) explain the relationship between an electric current and magnetic fields in ignition, charging, and starting systems; and (J) analyze the effects of heating and cooling on small engines. §127.875. Small Engine Technology (Two Credits), Adopted 2015. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2017-2018 school year. (b) General requirements. This course is a Level 2 course a
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	(E) demonstrate skills and knowledge of personal and occupational health and safety in the workplace; (F) discuss response plans to emergency situations; (G) identify employers' expectations, appropriate work habits, ethical conduct, legal responsibilities, and good citizenship skills; (H) develop personal goals, objectives, and strategies as part of a plan for future career and educational opportunities; (I) prepare a resume; and (J) demonstrate job interview skills. (2) The student demonstrates appropriat
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	or completed such as ensuring proper customer communication and authorization; (C) estimate parts and labor costs on repair orders for small engine repair; (D) describe common business management principles such as technician productivity, shop efficiency, and profit margins; and (E) locate, read, and interpret service repair information such as small engine schematics, charts, and technical bulletins. (6) The student applies appropriate research methods to small engine technology topics. The student is exp
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	(9) The student demonstrates advanced technical knowl-edge and skills of small engine technology. The student is expected to: (A) demonstrate the use and application of small en-gines and components; (B) demonstrate the components of electrical-elec-tronic systems; (C) demonstrate knowledge of engine designs, compo-nents, and applications; and (D) demonstrate the correct use of engine measuring tools and test equipment. (10) The student demonstrates advanced technical knowl-edge and skills in simulated or a
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	(b) General requirements. This course is a Level 2 course and is recommended for students in Grades 9-12. Students shall be awarded one credit for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Transportation, Distribution, and Logistics Career Cluster fo
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	(H) develop personal goals, objectives, and strategies as part of a plan for future career and educational opportunities. (2) The student demonstrates appropriate personal and communication skills. The student is expected to: (A) describe, demonstrate, and apply ethical and legal responsibilities for appropriate workplace conduct; (B) demonstrate proper etiquette and behavior; (C) demonstrate appropriate personal appearance and hygiene; (D) demonstrate effective written and oral communica-tion skills and em
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	(C) identify brake system components, including drum, disc, power assist, and anti-lock braking system (ABS); (D) demonstrate an understanding of basic concepts re-lated to hydraulic brakes systems, including Pascal's Theory of Hy-draulics; (E) demonstrate an understanding of basic concepts re-lated to electrical and electronic systems such as Ohm's law, voltage drop, resistance, amperage, voltage, and wiring diagram symbols; (F) identify air-conditioning, heating, and accessory system components; (G) inspe
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	transfer academic knowledge and skills to a variety of interesting and relevant activities, problems, and settings. The focus of this course is to teach safety, tool identification, proper tool use, and employability. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements t
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	(B) perform a preventative maintenance inspection of vehicle systems, including engine, fuel, lubrication, cooling, electrical, suspension, drive train, and air-conditioning systems; (C) describe the function of the automotive chassis components, including braking, steering, transmission, drive train, and suspension systems; (D) locate, read, and interpret service repair informa-tion such as schematics, charts, diagrams, graphs, parts catalogs, and technical bulletins; (E) use published specifications to di
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	(H) retract and re-adjust caliper piston on an integral parking brake system; (I) check brake pedal travel with, and without, engine running to verify proper power booster operation; (J) check brake pedal travel with, and without, engine running to verify proper power booster operation; (K) check vacuum supply from a manifold or auxiliary pump to vacuum-type brake power booster; and (L) describe the operation of a regenerative braking sys-tem. (6) The student applies the technical knowledge and skills relat
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	(E) identify hybrid vehicle A/C system electrical cir-cuits and the service/safety precautions. (8) The student applies the technical knowledge and skills related to manual and automatic drive train and axles in simulated or actual work situations. The student is expected to: (A) identify the different fluid types used in both an au-tomatic and manual transmission/transaxle; (B) identify the fluid types and capacity required by ap-plication using service information; (C) check fluid level in a transmission 
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	(C) demonstrate tire and wheel balance such as static and dynamic balance, and proper wheel weight selection; (D) demonstrate tire and wheel measurements such as radial and lateral run-out in tire and wheel assembly; (E) inspect steering linkage components and mounts such as inner and outer tie-rod ends, pitman arm, idler arm, inner rack and pinion ends, rack and pinion mounts, upper and lower ball joints, power steering pump, and hoses for leaks; (F) remove, clean, inspect, and repack wheel bearings, prope
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	(5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate knowledge of the technical knowledge and skills related to health and safety in the workplace such as wear-ing safety glasses and other personal pro
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	(E) perform a preventative maintenance inspection; (F) perform common fastener and thread repair, includ-ing removing broken bolt, restoring internal and external threads, and repairing internal threads with thread insert; (G) perform precision measurements and use published specifications to diagnose component wear and determine necessary repairs; and (H) employ critical-thinking skills and structured prob-lem-solving skills to diagnose vehicle malfunctions, solve problems, and make decisions. (4) The stud
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	(M) inspect, remove, and replace front wheel drive (FWD) bearings, hubs, seals, shafts, boots, and universal/constant velocity (CV) joints. (6) The student applies the technical knowledge and skills related to electrical systems in simulated or actual work situations. The student is expected to: (A) demonstrate knowledge of the causes and effects from shorts, opens, and resistance in electrical/electronic circuits; (B) measure key-off battery drain/parasitic draw; (C) perform solder repair of electrical wir
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	(B) perform cylinder power balance test; (C) perform cylinder cranking and running compres-sion tests; (D) perform cylinder leakage test; (E) verify engine operating temperature; (F) remove and replace spark plugs and inspect sec-ondary ignition components for wear and damage; and (G) retrieve and record diagnostic trouble codes and OBD II monitor status, freeze frame data, and clear trouble codes when applicable. (9) The student applies the technical knowledge and skills related to engines in simulated or 
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	(4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations that foster leadership and career development in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrat
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	(C) identify environmentally hazardous materials and appropriate handling methods used in collision repair and refinishing technologies; and (D) demonstrate awareness of new and emerging colli-sion repair and refinishing technologies. (5) The student reviews the technical knowledge and skills of collision repair and refinishing. The student is expected to: (A) demonstrate the safe use of various hand and power tools and equipment commonly used in collision repair and refinishing; (B) identify types of vehic
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	(4) The student knows the function and application of tools, equipment, technologies, and materials used in collision repair. The student is expected to: (A) use hand and power tools and equipment commonly employed in collision repair, according to industry safety standards; (B) identify proper welding and cutting techniques and processes in collision repair; (C) properly handle and dispose of environmentally hazardous materials used in collision repair and refinishing technolo-gies; and (D) demonstrate kno
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	(6) The student applies the technical knowledge and skills of metal finishing and body filling to simulated or actual work situa-tions. The student is expected to: (A) remove paint from damaged area of a body panel; (B) identify and repair surface irregularities on a dam-aged body panel; (C) demonstrate hammer and dolly techniques for dent repair; (D) heat shrink stretched panel areas to proper contour; (E) cold shrink stretched panel areas to proper contour; (F) identify, prepare, and apply body filler; (G
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	(D) identify structural damage using measuring tools and equipment; (E) perform visual inspection of non-structural compo-nents and members; (F) determine parts, components, material type(s), and procedures necessary for a proper repair; (G) identify type and condition of finish and determine if refinishing is required; (H) identify suspension, electrical, and mechanical component physical damage; (I) identify safety systems physical damage; (J) identify interior component damage; (K) identify damage to add
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	(D) identify structural damage using measuring tools and equipment; (E) perform visual inspection of non-structural compo-nents and members; (F) determine parts, components, material type(s), and procedures necessary for a proper repair; (G) identify type and condition of finish and determine if refinishing is required; (H) identify suspension, electrical, and mechanical component physical damage; (I) identify safety systems physical damage; (J) identify interior component damage; (K) identify damage to add
	(D) identify structural damage using measuring tools and equipment; (E) perform visual inspection of non-structural compo-nents and members; (F) determine parts, components, material type(s), and procedures necessary for a proper repair; (G) identify type and condition of finish and determine if refinishing is required; (H) identify suspension, electrical, and mechanical component physical damage; (I) identify safety systems physical damage; (J) identify interior component damage; (K) identify damage to add




	(b) General requirements. This course is a Level 3 course and is recommended for students in Grades 10-12. Recommended prereq-uisite: Basic Collision Repair and Refinishing or Collision Repair. Stu-dents shall be awarded two credits for successful completion of this course. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and skills for students to further their education and succeed in current or e
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	(C) locate, read, and interpret documents such as service and repair information, technical bulletins, specifications, schematics, and parts catalogs; and (D) demonstrate competencies required to use and in-terpret service repair bulletins. (3) The student understands the technical knowledge and skills of paint and refinishing systems. The student is expected to: (A) demonstrate the basic types of refinishing proce-dures for the different types of vehicle body construction used in the auto refinishing indus
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	(F) demonstrate vehicle detailing. (6) The student applies the technical knowledge and skills of surface preparation to simulated or actual work situations. The stu-dent is expected to: (A) inspect and identify type of finish, surface condi-tion, and film thickness and develop and document a plan for refinish-ing; (B) featheredge areas to be refinished; (C) apply suitable metal treatment or primer; (D) mask and protect other areas that will not be refin-ished; (E) mix primer, primer-surfacer, or primer-seal
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	(F) demonstrate vehicle detailing. (6) The student applies the technical knowledge and skills of surface preparation to simulated or actual work situations. The stu-dent is expected to: (A) inspect and identify type of finish, surface condi-tion, and film thickness and develop and document a plan for refinish-ing; (B) featheredge areas to be refinished; (C) apply suitable metal treatment or primer; (D) mask and protect other areas that will not be refin-ished; (E) mix primer, primer-surfacer, or primer-seal
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	(B) perform system diagnostics and failure analyses; (C) describe the function of the chassis components such as braking, steering, transmission, drivetrain, suspension systems, pneumatics, and hydraulics; (D) diagnose, repair, and replace auxiliary equipment such as power take offs, hydraulic components, and pneumatic com-ponents; (E) locate, read, and interpret documents such as schematics, charts, diagrams, graphs, parts catalogs, and service-repair information and technical bulletins; and (F) perform pr
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	(D) demonstrate operation of tractor-trailer controls such as shifting, backing, docking, coupling and uncoupling, and adjusting vehicle speed and conduct break-down procedures; (E) explain the management and adjustment of vehicle speed and space relations; (F) identify potential driving hazards and environmen-tal conditions; (G) examine emergency maneuvers, procedures, and accident reports; and (H) discuss appropriate decision-making procedures for planning trips. (5) The student demonstrates an understand
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	(A) define terms associated with the distribution and lo-gistics industries; (B) identify the scope of the distribution and logistics industries and the industries' effect on society; (C) identify significant historical and current issues in the distribution and logistics industries; (D) identify potential future scenarios for the distribu-tion and logistics industries; (E) describe how emerging technology and globaliza-tion impacts the distribution and logistics industries; and (F) compare and contrast iss
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	(A) discuss project proposals; (B) develop and maintain records; (C) collect and organize data in graphs, tables, charts, and plots; (D) analyze and interpret data from graphs, tables, charts, and plots; (E) maintain appropriate financial records such as jour-nals, inventories, income and expense logs, and financial statements and balance sheets; (F) conduct formative, summative, and financial analy-ses of project learning objectives and records in order to problem-solve for the future; (G) review commercia
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	(E) identify rules and laws designed to promote safety and health in the workplace; and (F) demonstrate knowledge of first aid and cardiopul-monary resuscitation procedures and proper use of safety equipment. (11) The student examines the planning, preparation, pro-cessing, handling, and storing of goods and materials in warehouses and distribution centers. The student is expected to: (A) determine risks or damage from normal rigors such as compression, shock, drop, moisture, corrosion, vibration, tempera-t
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	Transportation, Distribution, and Logistics Career Cluster. Students shall be awarded two credits for successful completion of this course. A student may repeat this course once for credit provided that the stu-dent is experiencing different aspects of the industry and demonstrating proficiency in additional and more advanced knowledge and skills. (c) Introduction. (1) Career and technical education instruction provides content aligned with challenging academic standards and relevant technical knowledge and
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	(C) accept constructive criticism; (D) apply ethical reasoning to a variety of situations in order to make ethical decisions; (E) complete tasks with the highest standards to ensure quality products and services; (F) model professional appearance, including using ap-propriate dress, grooming, and personal protective equipment; and (G) comply with safety rules and regulations to main-tain safe and healthy working conditions and environments in the practicum setting. (3) The student applies concepts of critic
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	(C) use informational texts, Internet websites, and tech-nical materials to review and apply information sources for occupa-tional tasks; (D) evaluate the reliability of information from in-formational texts, Internet websites, and technical materials and resources; (E) interpret verbal and nonverbal cues or behaviors to enhance communication; (F) apply active listening skills to obtain and clarify in-formation; and (G) use academic skills to facilitate effective written and oral communication. (6) The stud
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	technical knowledge and skills for students to further their education and succeed in current or emerging professions. (2) The Transportation, Distribution, and Logistics Career Cluster focuses on planning, management, and movement of people, materials, and goods by road, pipeline, air, rail, and water and related professional support services such as transportation infrastructure plan-ning and management, logistics services, mobile equipment, and facil-ity maintenance. (3) Extended Practicum in Transportat
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	(3) The student applies concepts of critical thinking and problem solving. The student is expected to: (A) employ critical-thinking skills with increased flu-ency both independently and in groups to solve problems and make decisions; (B) analyze elements of a problem to develop creative and innovative solutions; and (C) demonstrate the use of content, technical concepts, and vocabulary when analyzing information and following directions. (4) The student understands and applies proper safety tech-niques in t
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	(A) analyze leadership characteristics related to trusting others, maintaining a positive attitude and integrity, and accepting key responsibilities in a work situation; (B) demonstrate teamwork skills through working co-operatively with others to achieve tasks; (C) demonstrate teamwork processes that promote team building, consensus, continuous improvement, respect for the opinions of others, cooperation, adaptability, and conflict resolution; (D) demonstrate responsibility for group and individual work ta
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	(i) attainment of technical skill competencies, licen-sures or certifications, recognitions, awards, and scholarships; (ii) extended learning experiences such as commu-nity service and active participation in career and technical student or-ganizations and professional organizations; (iii) abstract of technical competencies mastered during the practicum; (iv) resume; (v) samples of work; and (vi) evaluation from the practicum supervisor; and (B) present the portfolio to interested stakeholders. §127.924. Ex
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) participate in a paid or unpaid, laboratory-or work-based application of previously studied knowledge and skills related to distribution and logistics; (B) participate in training, education, or preparation for licensure, certification, or other relevant credentials to prepare for em-ployment; (C) demonstrate professional standards and personal qualities needed to b
	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) participate in a paid or unpaid, laboratory-or work-based application of previously studied knowledge and skills related to distribution and logistics; (B) participate in training, education, or preparation for licensure, certification, or other relevant credentials to prepare for em-ployment; (C) demonstrate professional standards and personal qualities needed to b
	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) participate in a paid or unpaid, laboratory-or work-based application of previously studied knowledge and skills related to distribution and logistics; (B) participate in training, education, or preparation for licensure, certification, or other relevant credentials to prepare for em-ployment; (C) demonstrate professional standards and personal qualities needed to b
	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) participate in a paid or unpaid, laboratory-or work-based application of previously studied knowledge and skills related to distribution and logistics; (B) participate in training, education, or preparation for licensure, certification, or other relevant credentials to prepare for em-ployment; (C) demonstrate professional standards and personal qualities needed to b



	(B) apply ethical reasoning to a variety of situations in order to make ethical decisions; and (C) comply with all applicable rules, laws, and regula-tions in a consistent manner. (6) The student participates in a distribution and logistics experience. The student is expected to: (A) conduct, document, and evaluate learning activities in a supervised distribution and logistics experience; (B) develop advanced technical knowledge and skills related to the student's occupational objective; (C) demonstrate gro
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	of the CTE TEKS. The CTE-specific process largely follows the process for TEKS review for other subject areas but was ad-justed to account for differences specific to CTE. The 2022-2025 CTE cycle identified two reviews, beginning with the winter 2023 review of a small group of courses in career preparation and entrepreneurship. An abbreviated version of the new CTE TEKS review process was used for the winter 2023 review. The second review in the 2022-2025 CTE TEKS review cycle began in summer 2023. The comp
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	GOVERNMENT GROWTH IMPACT: TEA staff prepared a Gov-ernment Growth Impact Statement assessment for this proposed rulemaking. During the first five years the proposed rulemaking would be in effect, it would create new regulations by adding new CTE TEKS required to be taught by school districts and charter schools offering the courses. The proposed rulemaking would not create or eliminate a gov-ernment program; would not require the creation of new em-ployee positions or elimination of existing employee positi
	CROSS REFERENCE TO STATUTE. The new sections imple-ment Texas Education Code, §§7.102(c)(4); 28.002(a), (c), and (j); and 28.025(a) and (b-2)(2). §127.402. Engineering Design Process (One Credit), Adopted 2025. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2025-2026 school year. (b) General requirements. This course is recommended for students in Grades 9 and 10. Prerequisite: Algebra I. Recommended prerequisite: Principles of Applied Engineer
	(E) define work ethic and discuss the characteristics of a positive work ethic, including punctuality, dependability, reliability, and responsibility for reporting for duty and performing assigned tasks; (F) identify and discuss the importance of professional-ism, standards of conduct, and ethics as defined by the Texas Engineer-ing Practice Act and rules concerning the practice of engineering and surveying; (G) demonstrate respect for differences in the work-place; (H) identify the importance and benefits 
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	(E) identify strategies to solve problems and describe how problem solving is utilized to accomplish personal and team ob-jectives. (4) The student understands the foundations of occupa-tional safety and health. The student is expected to: (A) explain and discuss the responsibilities of workers and employers to promote safety and health in the workplace and the rights of workers to a secure workplace; (B) explain the role industrial hygiene plays in occupa-tional safety and explain various types of industri
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	(B) describe different methods for creating and refining a problem statement such as questioning, observation, and client needs; (C) create a problem statement that is concise, specific, and measurable; (D) collect, analyze, and interpret information relevant to a problem statement; (E) modify a problem statement based on information acquired from using processes or various analysis tools such as fish-bone charts, root-cause analysis, 80-20 rule, heat maps, survey results, and end-user input; (F) explain th
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	(B) identify and describe the steps needed to produce a prototype; (C) identify and use appropriate tools, equipment, ma-chines, and materials to produce a prototype; and (D) present a prototype using presentation software. (11) The student tests and evaluates a prototype or solution using experiments, data, and end-user feedback. The student is ex-pected to: (A) explain the purpose of conducting tests on a proto-type or solution; (B) design appropriate protocols for testing a prototype or solution; (C) ana
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	(1) Career and technical education instruction provides content aligned with challenging academic standards, industry-rele-vant technical knowledge, and college and career readiness skills for students to further their education and succeed in current and emerging professions. (2) The Engineering Career Cluster focuses on planning, designing, testing, building, and maintaining machines, structures, ma-terials, systems, and processes using empirical evidence and science, technology, and math principles. This
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	(J) analyze elements of professional codes of conduct or creeds in engineering such as the National Society of Professional En-gineers Code of Ethics for Engineers and how they apply to the knowl-edge and skills of the course and the engineering profession; (K) identify the components of a safety plan and why it is critical for employees and employers to maintain a safe work envi-ronment; and (L) compare skills and characteristics of managers and leaders in the workplace. (2) The student understands how to 
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	(D) design a plan using visual representation to docu-ment a problem, possible solutions, and an expected timeline for the development of a coded engineering solution; (E) analyze different techniques used in debugging and apply them to an algorithm; (F) analyze the benefits of using iteration such as code and sequence repetition in algorithms, including loops and functions; (G) define and analyze Boolean expressions; (H) define and analyze conditional statements; (I) write code that uses conditional statem
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	(D) apply critical problem-solving skills to trou-bleshoot any errors and miscommunication such as wiring, code, and physical hardware; (E) apply basic circuit theory as it pertains to ground and power systems for diagramming input and output devices and use tools such as a multimeters, microcontrollers, sensors, and LEDs; and (F) use script writing to develop engineering solutions such as automatic data collecting, data analysis, programmable logic controllers, power system programming, robotics, and scrip
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	(F) analyze a circuit design and identify specific areas where quality, reliability, and safety features can be implemented; and (G) identify governmental and organizational regula-tions for health and safety in the workplace related to electronics. §127.404. Engineering Design and Presentation I (One Credit), Adopted 2025. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2025-2026 school year. (b) General requirements. This course is recommended
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	(D) use time-management skills independently and in groups to prioritize tasks, follow schedules, and tend to goal-relevant activities in a way that optimizes efficiency and results; (E) describe the importance of and demonstrate punctu-ality, dependability, reliability, and responsibility in reporting for duty and performing assigned tasks as directed; (F) explain how engineering ethics as defined by pro-fessional organizations such as the National Society of Professional Engineers apply to engineering pra
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	(D) discuss the importance of developing and imple-menting a system for the organization of project documentation such as file naming conventions, document release control, and version con-trol; (E) describe how project requirements, constraints, and deliverables impact the project schedule and influence an engineering design; (F) explain how a project budget, including materials, equipment, and labor, is developed and maintained; and (G) describe the importance of management of change (MOC) and how MOC app
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	(E) describe the various control methods to prevent electrical hazards in the workplace; (F) identify workplace health and safety resources, in-cluding emergency plans and Safety Data Sheets, and explain how emergency plans and Safety Data Sheets are used to make decisions in the workplace; (G) describe the appropriate disposal of selected haz-ardous materials and wastes; (H) perform routine maintenance on selected tools, equipment, and machines; (I) demonstrate proper handling, use, and storage of tools an
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	(C) create and interpret engineering drawings using in-dustry standards; (D) describe how quality, reliability, and safety can be designed into specific products; (E) identify specific requirements of users with special needs and modify a product design to accommodate users with special needs; (F) research and explain the patenting process and ana-lyze opportunities for potential patents related to a project; and (G) use multiple software applications for concept pre-sentations. (11) The student builds a pr
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	(C) present learning experiences, including essential skills gained, areas of personal growth, challenges, and solutions, encountered throughout the design process. §127.405. Engineering Design and Presentation II (Two Credits), Adopted 2025. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2025-2026 school year. (b) General requirements. This course is recommended for students in Grades 11 and 12. Prerequisites: Algebra I, Geometry, and Principl
	(C) present learning experiences, including essential skills gained, areas of personal growth, challenges, and solutions, encountered throughout the design process. §127.405. Engineering Design and Presentation II (Two Credits), Adopted 2025. (a) Implementation. The provisions of this section shall be implemented by school districts beginning with the 2025-2026 school year. (b) General requirements. This course is recommended for students in Grades 11 and 12. Prerequisites: Algebra I, Geometry, and Principl


	audiences, including explaining and justifying decisions in the design process; (D) use time-management skills independently and in groups to prioritize tasks, follow schedules, and tend to goal-relevant activities in a way that optimizes efficiency and results; (E) describe the importance of and demonstrate punctu-ality, dependability, reliability, and responsibility in reporting for duty and performing assigned tasks as directed; (F) explain how engineering ethics as defined by pro-fessional organizations
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	(F) explain how a project budget, including materials, equipment, and labor, is developed and maintained; and (G) describe the importance of management of change (MOC) and how MOC applies to project planning. (4) The student practices safe and proper work habits. The student is expected to: (A) identify and explain the appropriate use of types of personal protective equipment used in industry; (B) explain and comply with safety guidelines and pro-cedures as described in relevant manuals, instructions, and r
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	(C) develop or improve a solution using evidence-based decision-making; (D) compare solutions using analysis tools such as a de-cision matrix or paired comparison analysis; (E) create and maintain an organized engineering note-book to record findings and corrections, including deficiencies in the design process and decisions throughout the entire design process; and (F) develop an engineering notebook or portfolio to record and justify the final design, construction, and manipulation of finished projects. (
	(C) develop or improve a solution using evidence-based decision-making; (D) compare solutions using analysis tools such as a de-cision matrix or paired comparison analysis; (E) create and maintain an organized engineering note-book to record findings and corrections, including deficiencies in the design process and decisions throughout the entire design process; and (F) develop an engineering notebook or portfolio to record and justify the final design, construction, and manipulation of finished projects. (
	(C) develop or improve a solution using evidence-based decision-making; (D) compare solutions using analysis tools such as a de-cision matrix or paired comparison analysis; (E) create and maintain an organized engineering note-book to record findings and corrections, including deficiencies in the design process and decisions throughout the entire design process; and (F) develop an engineering notebook or portfolio to record and justify the final design, construction, and manipulation of finished projects. (
	(C) develop or improve a solution using evidence-based decision-making; (D) compare solutions using analysis tools such as a de-cision matrix or paired comparison analysis; (E) create and maintain an organized engineering note-book to record findings and corrections, including deficiencies in the design process and decisions throughout the entire design process; and (F) develop an engineering notebook or portfolio to record and justify the final design, construction, and manipulation of finished projects. (
	(C) develop or improve a solution using evidence-based decision-making; (D) compare solutions using analysis tools such as a de-cision matrix or paired comparison analysis; (E) create and maintain an organized engineering note-book to record findings and corrections, including deficiencies in the design process and decisions throughout the entire design process; and (F) develop an engineering notebook or portfolio to record and justify the final design, construction, and manipulation of finished projects. (



	(M) create drawings that incorporate external referenc-ing using CADD software; (N) create and render objects using parametric model-ing tools within CADD software; and (O) model individual parts or assemblies and produce rendered or animated output using CADD software. (9) The student builds a prototype using the appropriate tools, materials, and techniques. The student is expected to: (A) delineate and implement the steps such as defining the problem and generating concepts needed to produce a prototype; 
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	(5) Scientific hypotheses and theories. Students are ex-pected to know that: (A) hypotheses are tentative and testable statements that must be capable of being supported or not supported by observa-tional evidence. Hypotheses of durable explanatory power that have been tested over a wide variety of conditions are incorporated into theories; and (B) scientific theories are based on natural and physical phenomena and are capable of being tested by multiple independent researchers. Unlike hypotheses, scientifi
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	(A) demonstrate dressing appropriately, speaking po-litely, and conducting oneself in a manner appropriate for the profes-sion and work site; (B) analyze how teams can produce better outcomes through cooperation, contribution, and collaboration from members of the team; (C) present written and oral technical communication in a clear, concise, and effective manner for a variety of purposes and audiences, including explaining and justifying decisions in the design process; (D) use time-management skills indep
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	(F) organize quantitative and qualitative data using spreadsheets, engineering notebooks, graphs, and charts; (G) develop and use models to represent phenomena, systems, processes, or solutions to engineering problems; and (H) distinguish between scientific hypotheses, theories, and laws. (3) The student analyzes and interprets data to derive meaning, identify features and patterns, and discover relationships or correlations to develop evidence-based arguments or evaluate designs. The student is expected to
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	(7) The student explores and implements the methods and aspects of project management for complex, multi-phase, multi-system projects. The student is expected to: (A) research and explain the process and phases of project management, including initiating, planning, executing, and closing; (B) explain the roles and responsibilities of team mem-bers, including project managers and leads; (C) create a resource-loaded project schedule for an en-gineering project; (D) maintain a resource-loaded project schedule 
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	(C) research and evaluate methods and tools available for managing a project; (D) discuss the importance of developing and imple-menting a system for the organization of project documentation such as file naming conventions, document release control, and version con-trol; (E) describe how project requirements, constraints, and deliverables impact the project schedule and influence and are influ-enced by an engineering design; (F) explain how a project budget, including materials, equipment, and labor, is de
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	(F) describe common sources of drinking water con-tamination, including stormwater runoff; (G) explain contaminant cycling through an ecosystem; and (H) describe the infrastructure components of private wells and public drinking water systems. (10) Water quality. The student evaluates water quality and uses a variety of chemical and biological assays to describe water qual-ity. The student is expected to: (A) research and describe Environmental Protection Agency (EPA) and Texas Commission on Environmental Q
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	(F) identify the variables and the methods for complet-ing an LCA. (12) Engineering resilient systems. The student under-stands the environmental impacts to infrastructure systems and the need to support system performance with resilient solutions. The student is expected to: (A) describe mitigation techniques and their associated costs for air pollutants and greenhouse gas emissions; (B) analyze the impact on humans of naturally occur-ring extreme weather events such as flooding, hurricanes, tornadoes, and
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	(B) research and describe the functions of the TCEQ and the Texas Parks and Wildlife Department; and (C) describe the relationship between the National En-vironmental Policy Act, the EPA, and TCEQ. (16) Future challenges in environmental engineering. The student discusses and analyzes some of the persistent environmental engineering challenges to sustain growing populations and the natural environment and improve quality of life. The student is expected to: (A) explain why some environmental engineering cha
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	in the profession such as student chapters of related professional associations. (5) Statements that contain the word "including" reference content that must be mastered, while those containing the phrase "such as" are intended as possible illustrative examples. (d) Knowledge and skills. (1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate dressing appropriately, speaking po-litely, and conducting oneself 
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	(C) use appropriate safety equipment and practices dur-ing laboratory, classroom, and field investigations as outlined in Texas Education Agency-approved safety standards; (D) use appropriate tools such as dial calipers, protrac-tors, scale rulers, tape measures, load cells, micrometers, scales, ten-siometer, multimeter, and thermometers; (E) collect quantitative data using the System Interna-tional (SI) and United States customary units and qualitative data as evidence; (F) organize quantitative and qualit
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	(A) describe the efficient storage and transportation of fluids, including gravity flow and natural phenomena such as aque-ducts, water towers, winds, and currents; (B) explain the use of fluids in power generation and power transmission such as hydraulics, pneumatics, pumps, compres-sors, and turbomachinery; and (C) explain the impact of lift and drag on a moving ob-ject. (7) The student describes basic concepts of fluid mechan-ics. The student is expected to: (A) differentiate and compare the properties t
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	(A) compare developing, fully developed, and steady-state Newtonian fluid flows in pipes and channels; (B) compare fluid flow profiles, including uniform and parabolic; (C) describe experimental measurements of fluid flow field lines, including stream, streak, and pathlines; (D) calculate volumetric flow rate in a steady state sys-tem using the continuity equation and conservation of mass; (E) explain how Bernoulli's equation relates to the total energy of a steady-state system; (F) calculate unknown variab
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	technology, and math principles. This career cluster includes occupa-tions ranging from mechanical engineer and drafter to electrical engi-neer and mapping technician. (3) Statics is a gateway course into most engineering ma-jors such as aerospace, mechanical, civil, and biomedical engineering. Students learn the elements of statics that include the forces in struc-tures that are in equilibrium and usually not moving. This includes forces calculated in two dimensions, free-body diagrams, distributed loads, 
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	(D) describe and sketch the different reaction forces and moments for structural supports, including fixed, pin, and roller sup-ports. (9) The student constructs free-body diagrams of particles and rigid bodies around various supports and determines the reaction forces of the static body. The student is expected to: (A) sketch a complete free-body diagram that includes applied and reaction forces for a structure; (B) define static equilibrium; (C) formulate translational and rotational static equilib-rium e
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	schematic diagramming and function structure modeling. The student is expected to: (A) create models of various mechanical system con-cepts; (B) compare different models against the appropriate requirements; (C) extract new system requirements from the models; (D) create models to communicate engineering design solutions to stakeholders for a project; (E) discuss conservation principles of energy, matter, and motion; and (F) apply conservation principles throughout the sys-tem model. (10) Design space model
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	(B) use appropriate tools and materials to fabricate pro-totypes; (C) evaluate and execute testing plans for each proto-type to gather information or check requirement satisfaction; (D) extract and document new requirements from pro-totyping and testing; and (E) justify the purpose for each physical or virtual model constructed against the cost of making the model. (14) Embodiment and refinement. The student refines de-sign solutions by selecting and sizing components appropriately. Stu-dents justify materi
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	(E) describe the importance of and demonstrate punctu-ality, dependability, reliability, and responsibility in reporting for duty and performing assigned tasks as directed; (F) explain how engineering ethics as defined by pro-fessional organizations such as the National Society of Professional Engineers apply to engineering practice; (G) demonstrate respect for differences in the work-place; (H) identify the importance and benefits of meritocracy, a hard work ethic, and equal opportunity in the workplace; (
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	(4) Collaboration. The student engages in multiple team projects and activities. The student is expected to: (A) discuss principles of critique such as describing, an-alyzing, interpreting, and evaluating; (B) identify and demonstrate teamwork skills such as sensemaking where a team member recognizes another team member who requires additional clarity and then addresses the team member by providing clarity; (C) identify methods for structuring projects such as Gantt charts, work breakdown structure, Agile, 
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	(D) research and discuss emerging trends in aircraft such as airships, rotary powered aircraft, and alternative energy powered aircraft. (8) Atmospheric flight. The student identifies and relates the three axes of an aircraft, the four forces of flight, and the compo-nents used for stability and control of the aircraft. The student is ex-pected to: (A) explain the relationships between atmospheric tem-perature, pressure, density, and altitude; (B) identify and describe the motion about the three axes of an 
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	(M) explain how a plane can fly without engine power and in some cases can gain altitude to stay aloft for extended time and distance. (10) Weight and balance. The student recognizes that com-ponents have mass, weight, and location resulting in moments that are balanced by control surfaces. The student is expected to: (A) identify and calculate moments created by the forces of flight; (B) define and discuss center of gravity (CG); (C) define and discuss center of pressure (CP); (D) explain how the locations
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	(E) research and discuss the applications for solid-fuel rockets; and (F) research and discuss the applications for liquid-fuel rockets. (14) Material selection. The student explains why a partic-ular material is used in an aircraft application, taking into account cost, density, strength, and mission requirements. The student is expected to: (A) research and discuss material classes used in aerospace design such as woods, composites, metals, and plastics; (B) explain why specific materials might have been 
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	(A) research and discuss how aerospace engineers con-tribute to automotive and naval applications to improve performance; (B) research and identify commercial applications for aerospace design such as heating and cooling systems, building design, and wind turbines; and (C) identify and discuss items at home that are impacted by aerodynamics such as fans, convection ovens, and heating and cool-ing systems. (18) Aircraft systems. The student explores and discusses other aircraft systems such as navigation, co
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	(1) The student demonstrates professional standards/em-ployability skills as required by business and industry. The student is expected to: (A) demonstrate dressing appropriately, speaking po-litely, and conducting oneself in a manner appropriate for the profes-sion and work site; (B) analyze how teams can produce better outcomes through cooperation, contribution, and collaboration from members of the team; (C) present written and oral technical communication in a clear, concise, and effective manner for a 
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	(B) explain the roles and responsibilities of team mem-bers, including project managers and leads; (C) research and evaluate methods and tools available for managing a project; (D) discuss the importance of developing and imple-menting a system for the organization of project documentation such as file naming conventions, document release control, and version con-trol; (E) describe how project requirements, constraints, and deliverables impact the project schedule and influence and are influ-enced by an eng
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	(6) Designing to mission requirements. The student gener-ates conceptual aircraft solutions to meet a set of given requirements. The student is expected to: (A) analyze given mission requirements such as alti-tude, speed, and payload to derive sub-requirements; (B) generate and document additional sub-require-ments for the mission considering various factors such as maintain-ability, producibility, operational cost, and safety; (C) generate and document conceptual aircraft solu-tions to address mission and 
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	(H) compose and present a project debrief, including lessons learned. (9) Atmospheric flight. The student relates the three axes of an aircraft, the four forces of flight, and the components used for stability and control. The student is expected to: (A) research and discuss ways to control motion about the three axes; (B) calculate and explain changes in motion due to the four forces acting on aircraft during flight; (C) explain why loads acting on aircraft change during different flight scenarios; (D) dra
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	(A) evaluate and select a propulsion solution that meets requirements such as piston, jet, turboprop, and rocket; (B) evaluate and select the number of engines to meet mission and sub-requirements; and (C) calculate propulsion weight of the selected solution to meet mission and sub-requirements. (13) Material selection. The student evaluates various ma-terials to meet mission and sub-requirements. The student is expected to: (A) analyze component material requirements to select materials that meets mission 
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	and understand the phases and life cycle of civil engineering projects. They also delve into the functional mathematics crucial to the profes-sion. Additionally, the course emphasizes the importance of effective project document structure and project management, ethical consid-erations, and the impact of civil engineering on the natural and built environment. (4) Students are encouraged to participate in extended learning experiences such as career and technical student organizations and other organizations
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	(C) define ideation and conceptualization and discuss the role these processes play in innovation and problem solving; (D) explain the processes of selecting an idea or concept for detailed prototype design, development, and testing; (E) describe the purpose of non-technical drawings, technical drawings, models, and prototypes in designing a solution to an engineering problem; (F) describe the process of relevant experimental de-sign, conducting tests, collecting data, and analyzing data to evaluate potenti
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	(H) identify workplace health and safety resources, in-cluding emergency plans and Safety Data Sheets, and discuss how these resources are used to make decisions in the workplace; (I) describe the elements of a safety and health program, including management leadership, worker participation, and education and training; (J) explain the purpose and importance of written emer-gency action plans and fire protection plans and describe key compo-nents of each such as evacuation plans and emergency exit routes, li
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	(L) solve linear functions on a Cartesian Coordinate System using standard form, slope-intercept form, point-slope form, and the distance between two points; and (M) calculate the volumes of three-dimensional shapes such as cylinders, spheres, and trapezoidal and triangular prisms. (7) The student understands methods of measurement and associated errors. The student is expected to: (A) define units of linear measurement, including U.S. survey feet, international feet, chains, rods, miles, fathoms, furlongs,
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	agency (FEMA) floodplain location and elevation, existing utility and locations, environmental studies, and adjacent rights-of-way; (B) identify and quantify costs and benefits associated with a proposed civil engineering project, including initial investments, operational expenses, and anticipated returns; (C) conduct a cost-benefit analysis for a small civil en-gineering project; (D) identify common risks associated with civil engi-neering projects, including technical, financial, environmental, and regul
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	(A) identify the main stakeholders involved in final in-spections such as owner, utility provider(s), designer(s), contractors, municipalities, and regulatory agencies; (B) develop a punch list that is organized by trade, area, or priority and identifies deficiencies in a substantially completed project; and (C) evaluate the completed project to identify project successes and deficiencies. (14) The student understands and navigates civil engineer-ing construction documents. The student is expected to: (A) i
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	(A) identify components of a bid tabulation, including item description, material quantity, unit measure, unit price, and total price; (B) compare a project bid tabulation with correspond-ing construction documents to verify all items are included; (C) create a project bid tabulation; and (D) identify and compile the parts of civil engineering project manual. (16) The student works as an individual and a team member to complete projects. The student is expected to: (A) track team goals to verify completion 
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	(9) The student explores methods of risk management and the effects on engineering projects. The student is expected to: (A) identify and describe various methods of risk man-agement related to engineering projects; (B) identify and analyze the potential risks in a project with respect to the project stakeholders; (C) develop and communicate a job hazard analysis (JHA) for a given project task; (D) identify factors of contingency related to an engi-neering project; (E) create a contingency estimate analyzin
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	(F) explain how engineering ethics as defined by pro-fessional organizations such as the National Society of Professional Engineers apply to engineering practice; (G) demonstrate respect for differences in the work-place; (H) identify the importance and benefits of meritocracy, a hard work ethic, and equal opportunity in the workplace; (I) identify consequences relating to discrimination and harassment; (J) analyze elements of professional codes of conduct or creeds in engineering such as the National Socie
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	(B) identify and describe the visual design elements of various building types, including residential, commercial, institutional, and industrial buildings; and (C) research and describe the evolution of the built space and development of building forms. (5) The student understands the properties of common building materials and construction methods. The student is expected to: (A) identify and describe common building materials such as wood, masonry, concrete, metal, glass, aggregate, and plastic; (B) ident
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	(D) describe different types of windows and doors; (E) identify the main components and describe the pur-pose of mechanical systems within a building, including heating venti-lation and air conditioning (HVAC), air handler, boiler, fire protection and suppression, lift, chilled water equipment, and emergency power systems; (F) describe how programs and certifications such as LEED potentially impact the selection of building systems; (G) identify the main components and describe the pur-pose of electrical sy
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	(Q) analyze a concrete mixture by performing a slump test. (9) The student designs and develops plans for the building systems. The student is expected to: (A) develop a stormwater management system for a building that includes roof drainage calculations, roof drain design, and downspout sizing and location; (B) design ingress and egress for a building that com-plies with local, state, and federal codes and regulations; (C) develop building design and engineering plans that incorporate energy conservation t
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	(E) describe how soil characteristics impact building design; (F) determine the type, sizing, and placement of site features, including parking lots, entrance and exits road, pedestrian and handicap access, and storm water facilities, that comply with local codes and regulations; (G) evaluate a site to appropriately locate and orient a building or structure; (H) develop site drawings using advanced computer-aided design drafting skills; and (I) design and present a final effective site design for critique. 
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	technology, and math principles. This career cluster includes occupa-tions ranging from mechanical engineer and drafter to electrical engi-neer and mapping technician. (3) Students enrolled in Surveying and Geomatics are in-troduced to the principles and practices essential to the field of survey-ing. Throughout this course students investigate different tools, appli-cations, and techniques used to capture and process geospatial data. They also use functional mathematics crucial to the profession. Ad-dition
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	(F) describe types of electrical hazards in the workplace and the risks associated with these hazards and describe control meth-ods to prevent electrical hazards in the workplace; (G) analyze the hazards of handling, storing, using, and transporting hazardous materials and identify and discuss ways to re-duce exposure to hazardous materials in the workplace; (H) identify workplace health and safety resources, in-cluding emergency plans and Safety Data Sheets, and discuss how these resources are used to make
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	(B) explain the different types and applications of GPS surveying, including static, differential, and real-time kinematic (RTK); (C) tie down a point and derive a geographic latitude and longitude coordinate using GPS; (D) identify and explain GPS components, including the space segment, control segment, and the user segment; (E) describe the functions of a GPS satellite; (F) describe the functions of GPS ground stations; (G) describe the functions of GPS receivers; and (H) generate a map using geodetic co
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	(Q) identify and adhere to regulations of UAV piloting and control specified by the Federal Aviation Administration Small UAS Rule (Part A107); and (R) explain the purposes of specialized surveys used in engineering, including engineering topographic, control, construction, boundary, hydrographic, optical tooling, American Land Title Associ-ation (ALTA), photogrammetric, and as-built survey. (8) The student records meta-data associated with survey-ing measurements and data collection. The student is expecte
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	(D) explain the methods to adjust real-property bound-aries for the change in natural monuments over time, including riparian and littoral boundaries; (E) interpret a legal description of a real property; (F) identify an original survey boundary by conducting land record research using the Texas General Land Office (GLO); (G) explain the historical significance of land grants in Texas; (H) explain how a boundary survey protects the public; (I) create a property boundary drawing using collected field data; a
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	(B) research and identify engineering ethics established by organizations such as the American Society of Civil Engineers, the National Society of Professional Engineers, the Texas Board of Pro-fessional Engineers and Land Surveyors, the National Council of Ex-aminers for Engineering and Surveying, and the National Institute of Engineering Ethics. §127.452. Practicum in Engineering (Two Credits), Adopted 2025. (a) Implementation. The provisions of this section shall be implemented by school districts beginn
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	audiences, including explaining and justifying decisions in the design process; (D) use time-management skills independently and in groups to prioritize tasks, follow schedules, and tend to goal-relevant activities in a way that optimizes efficiency and results; (E) describe the importance of and demonstrate punctu-ality, dependability, reliability, and responsibility in reporting for duty and performing assigned tasks as directed; (F) explain how engineering ethics as defined by pro-fessional organizations
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	(B) explain and demonstrate effective characteristics of teamwork; (C) explain and demonstrate responsibility for shared group and individual work tasks in the work-based learning experience; (D) describe and analyze how strategies such as meet-ing deadlines, showing respect for all individuals, and communicating clearly and timely contribute to effective working relationships and ac-complishing objectives; and (E) research and identify opportunities to participate in extracurricular engineering activities.
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	areas for improvement and personal growth, challenges encountered throughout the experience, and a plan for future goals; (B) identify an appropriate audience and coordinate the presentation of findings related to the work-based learning experience; (C) present findings in a professional manner using con-cise language, engaging content, relevant media, and clear speech; and (D) analyze feedback received from a presentation. §127.453. Extended Practicum in Engineering (One Credit), Adopted 2025. (a) Implemen
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	(B) analyze how teams can produce better outcomes through cooperation, contribution, and collaboration from members of the team; (C) present written and oral technical communication in a clear, concise, and effective manner for a variety of purposes and audiences, including explaining and justifying decisions in the design process; (D) use time-management skills independently and in groups to prioritize tasks, follow schedules, and tend to goal-relevant activities in a way that optimizes efficiency and resu
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	(4) The student understands and demonstrates how effec-tive leadership and teamwork skills enable the accomplishment of goals and objectives. The student is expected to: (A) analyze leadership characteristics such as trust-worthiness, positive attitude, integrity, and work ethic; (B) explain and demonstrate effective characteristics of teamwork; (C) explain and demonstrate responsibility for shared group and individual work tasks in the work-based learning experience; (D) describe and analyze how strategies
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	(7) The student develops a presentation describing the cul-mination of skills and knowledge gained from the work-based learning experience. The student is expected to: (A) develop a professional presentation to display and communicate the work-based learning experience, including goals and objectives, levels of achievement, skills and knowledge gained, areas for improvement and personal growth, challenges encountered throughout the experience, and a plan for future goals; (B) identify an appropriate audienc
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	the review and revision of CTE courses in programs of study for the education and training; health science; and science, tech-nology, engineering, and mathematics career clusters. Two ad-ditional courses eligible to satisfy a graduation requirement in science were also part of the review. The board approved for second reading and final adoption new TEKS for these courses in November 2021 and January, April, and June 2022. At the November 2023 SBOE meeting, the board approved new CTE TEKS in Chapter 127 for 
	GOVERNMENT GROWTH IMPACT: Texas Education Agency (TEA) staff prepared a Government Growth Impact Statement assessment for this proposed rulemaking. During the first five years the proposed rulemaking would be in effect, it would re-peal existing regulations by transferring existing CTE TEKS from Chapter 130 to new locations in Chapter 127. The proposed rulemaking would not create or eliminate a gov-ernment program; would not require the creation of new em-ployee positions or elimination of existing employee

	§130.3. Professional Standards in Agribusiness (One-Half Credit), Adopted 2015. §130.4. Agribusiness Management and Marketing (One Credit), Adopted 2015. §130.5. Mathematical Applications in Agriculture, Food, and Natu-ral Resources (One Credit), Adopted 2015. §130.6. Equine Science (One-Half Credit), Adopted 2015. §130.7. Livestock Production (One Credit), Adopted 2015. §130.8. Small Animal Management (One-Half Credit), Adopted 2015. §130.9. Veterinary Medical Applications (One Credit), Adopted 2015. §130.
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	♦ ♦ ♦ SUBCHAPTER B. ARCHITECTURE AND CONSTRUCTION 19 TAC §§130.41 -130.72 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students shou
	♦ ♦ ♦ SUBCHAPTER B. ARCHITECTURE AND CONSTRUCTION 19 TAC §§130.41 -130.72 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required curriculum; and TEC, §28.002(c), which requires the SBOE to identify by rule the essential knowledge and skills of each subject in the required curriculum that all students shou
	§130.70. Extended Practicum in Masonry Technology (One Credit), Adopted 2015. §130.71. Extended Practicum in Architectural Design (One Credit), Adopted 2015. §130.72. Extended Practicum in Interior Design (One Credit), Adopted 2015. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's legal authority to adopt. Filed with the Office of the Secretary of State on February 14, 2025. TRD-202500550 Cristina De La Fuente-Valadez Director, Rulemaking Texas 

	§130.97. Printing and Imaging Technology II Lab (One Credit), Adopted 2015. §130.98. Commercial Photography I (One Credit), Adopted 2015. §130.99. Commercial Photography I Lab (One Credit), Adopted 2015. §130.100. Commercial Photography II (One Credit), Adopted 2015. §130.101. Commercial Photography II Lab (One Credit), Adopted 2015. §130.102. Fashion Design I (One Credit), Adopted 2015. §130.103. Fashion Design I Lab (One Credit), Adopted 2015. §130.104. Fashion Design II (One Credit), Adopted 2015. §130.1
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	Filed with the Office of the Secretary of State on February 14, 2025. TRD-202500551 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of adoption: March 30, 2025 For further information, please call: (512) 475-1497 ♦ ♦ ♦ SUBCHAPTER D. BUSINESS MANAGEMENT AND ADMINISTRATION 19 TAC §§130.131 -130.144 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curricu
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	Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of adoption: March 30, 2025 For further information, please call: (512) 475-1497 ♦ ♦ ♦ SUBCHAPTER F. FINANCE 19 TAC §§130.180 -130.182, 130.184 -130.190 STATUTORY AUTHORITY. The repeals are proposed under Texas Education Code (TEC), §7.102(c)(4), which requires the State Board of Education (SBOE) to establish curriculum and graduation requirements; TEC, §28.002(a), which identifies the subjects of the required c
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	and skills of each subject in the required curriculum that all students should be able to demonstrate and that will be used in evaluating instructional materials and addressed on the state assessment instruments. CROSS REFERENCE TO STATUTE. The repeals implement Texas Education Code, §7.102(c)(4) and §28.002(a) and (c). §130.271. Implementation of Texas Essential Knowledge and Skills for Human Services, Adopted 2015. §130.272. Principles of Human Services (One Credit), Adopted 2015. §130.273. Dollars and Se
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	§130.387. Practicum in Marketing (Two Credits), Adopted 2015. §130.388. Extended Practicum in Marketing (One Credit), Adopted 2015. §130.389. Advanced Marketing (Two Credits), Adopted 2015. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's legal authority to adopt. Filed with the Office of the Secretary of State on February 14, 2025. TRD-202500558 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of 
	§130.387. Practicum in Marketing (Two Credits), Adopted 2015. §130.388. Extended Practicum in Marketing (One Credit), Adopted 2015. §130.389. Advanced Marketing (Two Credits), Adopted 2015. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's legal authority to adopt. Filed with the Office of the Secretary of State on February 14, 2025. TRD-202500558 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of 
	§130.387. Practicum in Marketing (Two Credits), Adopted 2015. §130.388. Extended Practicum in Marketing (One Credit), Adopted 2015. §130.389. Advanced Marketing (Two Credits), Adopted 2015. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's legal authority to adopt. Filed with the Office of the Secretary of State on February 14, 2025. TRD-202500558 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of 


	§130.457. Paint and Refinishing (Two Credits), Adopted 2015. §130.458. Diesel Equipment Technology I (Two Credits), Adopted 2015. §130.459. Diesel Equipment Technology II (Two Credits), Adopted 2015. §130.460. Energy and Power of Transportation Systems (One Credit), Adopted 2015. §130.461. Management of Transportation Systems (One Credit), Adopted 2015. §130.462. Distribution and Logistics (One Credit), Adopted 2015. §130.463. Practicum in Transportation Systems (Two Credits), Adopted 2015. §130.464. Practi
	§130.457. Paint and Refinishing (Two Credits), Adopted 2015. §130.458. Diesel Equipment Technology I (Two Credits), Adopted 2015. §130.459. Diesel Equipment Technology II (Two Credits), Adopted 2015. §130.460. Energy and Power of Transportation Systems (One Credit), Adopted 2015. §130.461. Management of Transportation Systems (One Credit), Adopted 2015. §130.462. Distribution and Logistics (One Credit), Adopted 2015. §130.463. Practicum in Transportation Systems (Two Credits), Adopted 2015. §130.464. Practi

	TRD-202500560 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of adoption: March 30, 2025 For further information, please call: (512) 475-1497 ♦ ♦ ♦ TITLE 30. ENVIRONMENTAL QUALITY PART 1. TEXAS COMMISSION ON ENVIRONMENTAL QUALITY CHAPTER 321. CONTROL OF CERTAIN ACTIVITIES BY RULE The Texas Commission on Environmental Quality (TCEQ, agency, or commission) proposes to add new §§321.48, 321.49, 321.401, 321.403, 321.405, 321.407, 321.409, 321.411, and 321.413. 
	TRD-202500560 Cristina De La Fuente-Valadez Director, Rulemaking Texas Education Agency Earliest possible date of adoption: March 30, 2025 For further information, please call: (512) 475-1497 ♦ ♦ ♦ TITLE 30. ENVIRONMENTAL QUALITY PART 1. TEXAS COMMISSION ON ENVIRONMENTAL QUALITY CHAPTER 321. CONTROL OF CERTAIN ACTIVITIES BY RULE The Texas Commission on Environmental Quality (TCEQ, agency, or commission) proposes to add new §§321.48, 321.49, 321.401, 321.403, 321.405, 321.407, 321.409, 321.411, and 321.413. 


	Information from the State Technical Standards of the Natural Resource Conservation Service (NRCS) for Nutrient Manage-ment Code 590 will be included for guidance. The requirements of the new CAFO Rules will mandate dairy operators to update the site-specific nutrient management plan (NMP) if commenc-ing land application of dairy waste and to irrigate land applica-tion areas based on the application rates that are determined in accordance with the narrative rate approach from both Title 40 Code of Federal R
	Information from the State Technical Standards of the Natural Resource Conservation Service (NRCS) for Nutrient Manage-ment Code 590 will be included for guidance. The requirements of the new CAFO Rules will mandate dairy operators to update the site-specific nutrient management plan (NMP) if commenc-ing land application of dairy waste and to irrigate land applica-tion areas based on the application rates that are determined in accordance with the narrative rate approach from both Title 40 Code of Federal R
	Information from the State Technical Standards of the Natural Resource Conservation Service (NRCS) for Nutrient Manage-ment Code 590 will be included for guidance. The requirements of the new CAFO Rules will mandate dairy operators to update the site-specific nutrient management plan (NMP) if commenc-ing land application of dairy waste and to irrigate land applica-tion areas based on the application rates that are determined in accordance with the narrative rate approach from both Title 40 Code of Federal R
	Information from the State Technical Standards of the Natural Resource Conservation Service (NRCS) for Nutrient Manage-ment Code 590 will be included for guidance. The requirements of the new CAFO Rules will mandate dairy operators to update the site-specific nutrient management plan (NMP) if commenc-ing land application of dairy waste and to irrigate land applica-tion areas based on the application rates that are determined in accordance with the narrative rate approach from both Title 40 Code of Federal R

	plans, and (i) record keeping requirements. The proposed rule would require that dairy waste be evenly applied to fields that are vegetated with actively growing crops, or incorporated into the soils if applied to a fallow field. To protect surface and ground-water, the proposed rule would limit the maximum application rate to 2,000 gallons per acre per year, require setbacks for wells and surface waters, and prohibit land application in the 100-year floodplain. To reduce the occurrence of nuisance odors, l
	plans, and (i) record keeping requirements. The proposed rule would require that dairy waste be evenly applied to fields that are vegetated with actively growing crops, or incorporated into the soils if applied to a fallow field. To protect surface and ground-water, the proposed rule would limit the maximum application rate to 2,000 gallons per acre per year, require setbacks for wells and surface waters, and prohibit land application in the 100-year floodplain. To reduce the occurrence of nuisance odors, l
	plans, and (i) record keeping requirements. The proposed rule would require that dairy waste be evenly applied to fields that are vegetated with actively growing crops, or incorporated into the soils if applied to a fallow field. To protect surface and ground-water, the proposed rule would limit the maximum application rate to 2,000 gallons per acre per year, require setbacks for wells and surface waters, and prohibit land application in the 100-year floodplain. To reduce the occurrence of nuisance odors, l


	Proposed new §321.49(b), Applicability, would establish that the provisions of §321.49 apply to an owner or operator of a dairy operation that stores dairy waste in an RCS, or playa that meets the special requirements for discharges of §321.41. Proposed new §321.49(c), Duration of Authorization, would limit the Authorization to put dairy waste in an RCS from the first day of the emergency condition(s) to seven (7) calendar days after the emergency condition ends. Seven calendar days allows suf-ficient time 
	formation regarding the total dairy waste (gallons, or acre-feet) generated and land applied by the same due date. The proposed rule would create new Chapter 321, Subchapter Q to authorize land application of dairy waste on agriculture land that is not part of an AFO or CAFO. Proposed new §321.401, Purpose and Applicability, would es-tablish that new Subchapter Q provides authorization by rule for direct land application of dairy waste, under emergency condi-tions, on agricultural land that is not associate
	formation regarding the total dairy waste (gallons, or acre-feet) generated and land applied by the same due date. The proposed rule would create new Chapter 321, Subchapter Q to authorize land application of dairy waste on agriculture land that is not part of an AFO or CAFO. Proposed new §321.401, Purpose and Applicability, would es-tablish that new Subchapter Q provides authorization by rule for direct land application of dairy waste, under emergency condi-tions, on agricultural land that is not associate

	Proposed new §321.411, Notification, would establish require-ments for the person or entity applying dairy waste or the owner of the land application areas to notify the appropriate TCEQ Re-gional Office upon land application of dairy waste. The proposed rule would require oral notification to occur within 24 hours of ap-plication and written notification within 14 days. The proposed rule includes information to assist landowners with identifying the regional office contact information. The proposed rule wo
	Proposed new §321.411, Notification, would establish require-ments for the person or entity applying dairy waste or the owner of the land application areas to notify the appropriate TCEQ Re-gional Office upon land application of dairy waste. The proposed rule would require oral notification to occur within 24 hours of ap-plication and written notification within 14 days. The proposed rule includes information to assist landowners with identifying the regional office contact information. The proposed rule wo
	local economy in a material way for the first five years that the proposed rule is in effect. Rural Communities Impact Assessment The commission reviewed this proposed rulemaking and deter-mined that the proposed rulemaking does not adversely affect rural communities in a material way for the first five years that the proposed rules are in effect. The amendments would apply statewide and have the same effect in rural communities as in urban communities. Small Business and Micro-Business Assessment No advers
	local economy in a material way for the first five years that the proposed rule is in effect. Rural Communities Impact Assessment The commission reviewed this proposed rulemaking and deter-mined that the proposed rulemaking does not adversely affect rural communities in a material way for the first five years that the proposed rules are in effect. The amendments would apply statewide and have the same effect in rural communities as in urban communities. Small Business and Micro-Business Assessment No advers


	adding §26.0481 to the TWC and §361.1215 of the THSC, which provides an additional regulatory and legal method for dairy AFOs to dispose of dairy waste, which HB 692 defines as milk, milk by-products, or milk processing waste that is spilled, spoiled, adulterated, unmarketable, stranded, or otherwise unfit for human consumption produced by a dairy operation or at a CAFO, as applicable. HB 692 required TCEQ to adopt new TCEQ rules to implement HB 692's provisions. HB 692 grants TCEQ rulemaking authority to c
	Therefore, the specific intent of the proposed rulemaking is re-lated to expanding the existing CAFO Rules with regulatory op-tions for disposal of dairy waste, as defined in HB 692. The proposed rules are intended to protect the environment or reduce risks to human health from environmental exposure. However, the proposed rulemaking will not adversely affect in a material way the economy, a sector of the economy, produc-tivity, competition, or jobs; nor would the proposed rulemaking adversely affect in a m
	Promulgation and enforcement of the proposed rules will not be a statutory or constitutional taking of private real property be-cause, as the commission's analysis indicates, TCG, Chapter 2007 does not apply to these proposed rules because these rules do not impact private real property in a manner that would require compensation to private real property owners under the United States Constitution or the Texas Constitution. Specifi-cally, the proposed rulemaking does not apply to or affect any landowner's r
	Promulgation and enforcement of the proposed rules will not be a statutory or constitutional taking of private real property be-cause, as the commission's analysis indicates, TCG, Chapter 2007 does not apply to these proposed rules because these rules do not impact private real property in a manner that would require compensation to private real property owners under the United States Constitution or the Texas Constitution. Specifi-cally, the proposed rulemaking does not apply to or affect any landowner's r
	§361.1215 and Texas Water Code, §26.0481 expressly stating that they apply only in such situations. The commission will hold a hybrid virtual and in-person public hearing on this proposal in Austin, Texas, on Monday, March 31, 2025, at 10:00 a.m. in Building A, Room 173 at the commis-sion's central office located at 12100 Park 35 Circle. The hearing is structured for the receipt of oral or written comments by inter-ested persons. Individuals may present oral statements when called upon in order of registrat
	§361.1215 and Texas Water Code, §26.0481 expressly stating that they apply only in such situations. The commission will hold a hybrid virtual and in-person public hearing on this proposal in Austin, Texas, on Monday, March 31, 2025, at 10:00 a.m. in Building A, Room 173 at the commis-sion's central office located at 12100 Park 35 Circle. The hearing is structured for the receipt of oral or written comments by inter-ested persons. Individuals may present oral statements when called upon in order of registrat
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	while TWC, §5.102 provides the commission with the authority to carry out its duties and general powers under its jurisdictional authority as provided by TWC, §5.103. TWC, §5.103 requires the commission to adopt any rule necessary to carry out its pow-ers and duties under the TWC and other laws of the state. TWC, §5.120 requires the commission to administer the law so as to promote judicious use and maximum conservation and protec-tion of the environment and the natural resources of the state. TWC, §26.121,
	while TWC, §5.102 provides the commission with the authority to carry out its duties and general powers under its jurisdictional authority as provided by TWC, §5.103. TWC, §5.103 requires the commission to adopt any rule necessary to carry out its pow-ers and duties under the TWC and other laws of the state. TWC, §5.120 requires the commission to administer the law so as to promote judicious use and maximum conservation and protec-tion of the environment and the natural resources of the state. TWC, §26.121,
	while TWC, §5.102 provides the commission with the authority to carry out its duties and general powers under its jurisdictional authority as provided by TWC, §5.103. TWC, §5.103 requires the commission to adopt any rule necessary to carry out its pow-ers and duties under the TWC and other laws of the state. TWC, §5.120 requires the commission to administer the law so as to promote judicious use and maximum conservation and protec-tion of the environment and the natural resources of the state. TWC, §26.121,
	(e) General Requirements. The following requirements apply to land application of dairy waste: (1) Land application of dairy waste must comply with the requirements of §321.40 of this title (relating to Concentrated Ani-mal Feeding Operation (CAFO) Land Application Requirements) for a CAFO or §§321.47(f), (h), and (i) of this title (relating to Land Appli-cation, Nutrient Utilization Plans, and Recordkeeping Requirements, respectively) for an AFO. (2) Discharge of dairy waste into water in the state from a 
	(e) General Requirements. The following requirements apply to land application of dairy waste: (1) Land application of dairy waste must comply with the requirements of §321.40 of this title (relating to Concentrated Ani-mal Feeding Operation (CAFO) Land Application Requirements) for a CAFO or §§321.47(f), (h), and (i) of this title (relating to Land Appli-cation, Nutrient Utilization Plans, and Recordkeeping Requirements, respectively) for an AFO. (2) Discharge of dairy waste into water in the state from a 
	(e) General Requirements. The following requirements apply to land application of dairy waste: (1) Land application of dairy waste must comply with the requirements of §321.40 of this title (relating to Concentrated Ani-mal Feeding Operation (CAFO) Land Application Requirements) for a CAFO or §§321.47(f), (h), and (i) of this title (relating to Land Appli-cation, Nutrient Utilization Plans, and Recordkeeping Requirements, respectively) for an AFO. (2) Discharge of dairy waste into water in the state from a 
	(e) General Requirements. The following requirements apply to land application of dairy waste: (1) Land application of dairy waste must comply with the requirements of §321.40 of this title (relating to Concentrated Ani-mal Feeding Operation (CAFO) Land Application Requirements) for a CAFO or §§321.47(f), (h), and (i) of this title (relating to Land Appli-cation, Nutrient Utilization Plans, and Recordkeeping Requirements, respectively) for an AFO. (2) Discharge of dairy waste into water in the state from a 



	(2) the applicable emergency condition; (3) the date that dairy waste was land applied; (4) the volume (gallons, or acre-feet) of dairy waste land applied; (5) proof of authorization of the use of the field for land application of dairy waste if third-party land was used; (6) the duration of the emergency condition and if addi-tional time will be needed to complete the land application; and (7) a certification signed by the dairy operator that the re-quirements of this subchapter were complied with during t
	(2) the applicable emergency condition; (3) the date that dairy waste was land applied; (4) the volume (gallons, or acre-feet) of dairy waste land applied; (5) proof of authorization of the use of the field for land application of dairy waste if third-party land was used; (6) the duration of the emergency condition and if addi-tional time will be needed to complete the land application; and (7) a certification signed by the dairy operator that the re-quirements of this subchapter were complied with during t
	(2) the applicable emergency condition; (3) the date that dairy waste was land applied; (4) the volume (gallons, or acre-feet) of dairy waste land applied; (5) proof of authorization of the use of the field for land application of dairy waste if third-party land was used; (6) the duration of the emergency condition and if addi-tional time will be needed to complete the land application; and (7) a certification signed by the dairy operator that the re-quirements of this subchapter were complied with during t
	(2) the applicable emergency condition; (3) the date that dairy waste was land applied; (4) the volume (gallons, or acre-feet) of dairy waste land applied; (5) proof of authorization of the use of the field for land application of dairy waste if third-party land was used; (6) the duration of the emergency condition and if addi-tional time will be needed to complete the land application; and (7) a certification signed by the dairy operator that the re-quirements of this subchapter were complied with during t
	(2) the applicable emergency condition; (3) the date that dairy waste was land applied; (4) the volume (gallons, or acre-feet) of dairy waste land applied; (5) proof of authorization of the use of the field for land application of dairy waste if third-party land was used; (6) the duration of the emergency condition and if addi-tional time will be needed to complete the land application; and (7) a certification signed by the dairy operator that the re-quirements of this subchapter were complied with during t



	control structure (RCS) or playa and subsequently land apply the dairy waste for beneficial use. (b) Applicability. This section applies to an owner or opera-tor of a dairy operation that stores dairy waste in an RCS or playa that meets the requirements of §321.41 of this title (relating to Special Re-quirements for Discharges to a Playa). (c) Duration of Authorization. Authorization to store dairy waste in a retention control structure(s) expires seven (7) calendar days after the emergency condition ends, 
	control structure (RCS) or playa and subsequently land apply the dairy waste for beneficial use. (b) Applicability. This section applies to an owner or opera-tor of a dairy operation that stores dairy waste in an RCS or playa that meets the requirements of §321.41 of this title (relating to Special Re-quirements for Discharges to a Playa). (c) Duration of Authorization. Authorization to store dairy waste in a retention control structure(s) expires seven (7) calendar days after the emergency condition ends, 
	control structure (RCS) or playa and subsequently land apply the dairy waste for beneficial use. (b) Applicability. This section applies to an owner or opera-tor of a dairy operation that stores dairy waste in an RCS or playa that meets the requirements of §321.41 of this title (relating to Special Re-quirements for Discharges to a Playa). (c) Duration of Authorization. Authorization to store dairy waste in a retention control structure(s) expires seven (7) calendar days after the emergency condition ends, 



	the executive director. The following information shall be provided, in addition to the information required for oral notification, on a form that is prescribed by the executive director: (A) location and name of the RCS that was used to store the dairy waste, including the latitude and longitude; (B) the date(s) that the dairy waste was put into an RCS; (C) the volume of dairy waste (gallons, or acre-feet) that was stored in an RCS; (D) if there was any discharge of dairy waste from the RCSs, and the estim
	the executive director. The following information shall be provided, in addition to the information required for oral notification, on a form that is prescribed by the executive director: (A) location and name of the RCS that was used to store the dairy waste, including the latitude and longitude; (B) the date(s) that the dairy waste was put into an RCS; (C) the volume of dairy waste (gallons, or acre-feet) that was stored in an RCS; (D) if there was any discharge of dairy waste from the RCSs, and the estim

	Charmaine Backens Deputy Director, Environmental Law Division Texas Commission on Environmental Quality Earliest possible date of adoption: April 6, 2025 For further information, please call: (512) 239-2678 ♦ ♦ ♦ SUBCHAPTER Q. LAND APPLICATION OF DAIRY WASTE AUTHORITY 30 TAC §§321.401, 321.403, 321.405, 321.407, 321.409,321.411, 321.413 Statutory Authority The new sections are proposed under the Texas Water Code (TWC) and the Texas Health and Safety Code (THSC). TWC, §5.013 establishes the general jurisdict
	Charmaine Backens Deputy Director, Environmental Law Division Texas Commission on Environmental Quality Earliest possible date of adoption: April 6, 2025 For further information, please call: (512) 239-2678 ♦ ♦ ♦ SUBCHAPTER Q. LAND APPLICATION OF DAIRY WASTE AUTHORITY 30 TAC §§321.401, 321.403, 321.405, 321.407, 321.409,321.411, 321.413 Statutory Authority The new sections are proposed under the Texas Water Code (TWC) and the Texas Health and Safety Code (THSC). TWC, §5.013 establishes the general jurisdict


	(4) disposal at a permitted solid waste landfill; (5) disposal via a permitted injection well; (6) hauling or discharging to a permitted domestic waste-water collection system with written consent from the plant operator or owner; (7) use as animal feed in accordance with Texas Agricul-ture Code, Chapter 141 (relating to Commercial Feed); or (8) other beneficial uses approved by the executive direc-tor. §321.405. Definitions. The following words and terms, when used in this subchapter, have the following me
	(4) disposal at a permitted solid waste landfill; (5) disposal via a permitted injection well; (6) hauling or discharging to a permitted domestic waste-water collection system with written consent from the plant operator or owner; (7) use as animal feed in accordance with Texas Agricul-ture Code, Chapter 141 (relating to Commercial Feed); or (8) other beneficial uses approved by the executive direc-tor. §321.405. Definitions. The following words and terms, when used in this subchapter, have the following me
	(4) disposal at a permitted solid waste landfill; (5) disposal via a permitted injection well; (6) hauling or discharging to a permitted domestic waste-water collection system with written consent from the plant operator or owner; (7) use as animal feed in accordance with Texas Agricul-ture Code, Chapter 141 (relating to Commercial Feed); or (8) other beneficial uses approved by the executive direc-tor. §321.405. Definitions. The following words and terms, when used in this subchapter, have the following me
	(4) disposal at a permitted solid waste landfill; (5) disposal via a permitted injection well; (6) hauling or discharging to a permitted domestic waste-water collection system with written consent from the plant operator or owner; (7) use as animal feed in accordance with Texas Agricul-ture Code, Chapter 141 (relating to Commercial Feed); or (8) other beneficial uses approved by the executive direc-tor. §321.405. Definitions. The following words and terms, when used in this subchapter, have the following me
	(4) disposal at a permitted solid waste landfill; (5) disposal via a permitted injection well; (6) hauling or discharging to a permitted domestic waste-water collection system with written consent from the plant operator or owner; (7) use as animal feed in accordance with Texas Agricul-ture Code, Chapter 141 (relating to Commercial Feed); or (8) other beneficial uses approved by the executive direc-tor. §321.405. Definitions. The following words and terms, when used in this subchapter, have the following me
	(4) disposal at a permitted solid waste landfill; (5) disposal via a permitted injection well; (6) hauling or discharging to a permitted domestic waste-water collection system with written consent from the plant operator or owner; (7) use as animal feed in accordance with Texas Agricul-ture Code, Chapter 141 (relating to Commercial Feed); or (8) other beneficial uses approved by the executive direc-tor. §321.405. Definitions. The following words and terms, when used in this subchapter, have the following me



	§321.407. Protection of Surface Water and Groundwater Quality. (a) The discharge of dairy waste into water in the state, includ-ing surface waters and groundwater, is prohibited. (b) Land application of dairy waste shall not contaminate groundwater. §321.409. General Requirements. The following requirements apply to land application of dairy waste on agricultural land during emergency conditions. Property owner con-sent is required for all land application activities. (1) Dairy waste shall not be land appli
	§321.407. Protection of Surface Water and Groundwater Quality. (a) The discharge of dairy waste into water in the state, includ-ing surface waters and groundwater, is prohibited. (b) Land application of dairy waste shall not contaminate groundwater. §321.409. General Requirements. The following requirements apply to land application of dairy waste on agricultural land during emergency conditions. Property owner con-sent is required for all land application activities. (1) Dairy waste shall not be land appli
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	(5) the duration of the emergency conditions and if addi-tional time will be needed to complete the land application on agricul-tural land. §321.413. Duration of Authorization. Authorization to land apply dairy waste on agricultural land expires seven (7) calendar days after the emergency condition ends, unless an alternative duration for the authorization is granted by the executive director. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's leg
	(5) the duration of the emergency conditions and if addi-tional time will be needed to complete the land application on agricul-tural land. §321.413. Duration of Authorization. Authorization to land apply dairy waste on agricultural land expires seven (7) calendar days after the emergency condition ends, unless an alternative duration for the authorization is granted by the executive director. The agency certifies that legal counsel has reviewed the pro-posal and found it to be within the state agency's leg


	land application or disposal of dairy waste under emergency conditions in compliance with Chapter 321 from the permitting requirements of Chapter 335. The proposed amendment of §335.6 would exempt land application activities conducted during emergency conditions and in compliance with Chapter 321 from Chapter 335 notification requirements. Although the land application or disposal of dairy waste in compliance with Chapter 321 would not be subject to permitting or notification requirements under Chapter 335,
	land application or disposal of dairy waste under emergency conditions in compliance with Chapter 321 from the permitting requirements of Chapter 335. The proposed amendment of §335.6 would exempt land application activities conducted during emergency conditions and in compliance with Chapter 321 from Chapter 335 notification requirements. Although the land application or disposal of dairy waste in compliance with Chapter 321 would not be subject to permitting or notification requirements under Chapter 335,
	land application or disposal of dairy waste under emergency conditions in compliance with Chapter 321 from the permitting requirements of Chapter 335. The proposed amendment of §335.6 would exempt land application activities conducted during emergency conditions and in compliance with Chapter 321 from Chapter 335 notification requirements. Although the land application or disposal of dairy waste in compliance with Chapter 321 would not be subject to permitting or notification requirements under Chapter 335,

	No adverse fiscal implications are anticipated for small or micro-businesses due to the implementation or administration of the proposed rule for the first five-year period the proposed rules are in effect. Small Business Regulatory Flexibility Analysis The commission reviewed this proposed rulemaking and deter-mined that a Small Business Regulatory Flexibility Analysis is not required because the proposed rule does not adversely af-fect a small or micro-business in a material way for the first five years t
	No adverse fiscal implications are anticipated for small or micro-businesses due to the implementation or administration of the proposed rule for the first five-year period the proposed rules are in effect. Small Business Regulatory Flexibility Analysis The commission reviewed this proposed rulemaking and deter-mined that a Small Business Regulatory Flexibility Analysis is not required because the proposed rule does not adversely af-fect a small or micro-business in a material way for the first five years t

	new rules allowing the disposal of dairy waste from a CAFO into an RCS, including a lagoon or playa, and authorize land appli-cation by irrigation associated with that disposal. The TCEQ has proposed revisions to 30 TAC Chapter 321 to implement the new requirements for land application or disposal of dairy waste. The proposed amendments in Chapter 335 implement HB 692 by subjecting the requirements for land application or disposal of dairy waste to the requirements of Chapter 321 and not the permitting or n
	new rules allowing the disposal of dairy waste from a CAFO into an RCS, including a lagoon or playa, and authorize land appli-cation by irrigation associated with that disposal. The TCEQ has proposed revisions to 30 TAC Chapter 321 to implement the new requirements for land application or disposal of dairy waste. The proposed amendments in Chapter 335 implement HB 692 by subjecting the requirements for land application or disposal of dairy waste to the requirements of Chapter 321 and not the permitting or n
	new rules allowing the disposal of dairy waste from a CAFO into an RCS, including a lagoon or playa, and authorize land appli-cation by irrigation associated with that disposal. The TCEQ has proposed revisions to 30 TAC Chapter 321 to implement the new requirements for land application or disposal of dairy waste. The proposed amendments in Chapter 335 implement HB 692 by subjecting the requirements for land application or disposal of dairy waste to the requirements of Chapter 321 and not the permitting or n


	porarily or permanently, in a manner that requires the govern-mental entity to compensate the private real property owner as provided by the Fifth and Fourteenth Amendments to the United States Constitution or Section 17 or 19, Article I, Texas Consti-tution; or a governmental action that affects an owner's private real property that is the subject of the governmental action, in whole or in part or temporarily or permanently, in a manner that restricts or limits the owner's right to the property that would 
	degrade coastal water quality, unless necessary for important economic or social development. The proposed rulemaking is consistent with the above goals and policies by requiring dairy waste disposal activities to be con-ducted in a manner that is protective of water quality and pro-hibits the discharge of dairy waste into water in the state. Promulgation and enforcement of the rules would not violate or exceed any standards identified in the applicable CMP goals and policies because the proposed rules woul
	degrade coastal water quality, unless necessary for important economic or social development. The proposed rulemaking is consistent with the above goals and policies by requiring dairy waste disposal activities to be con-ducted in a manner that is protective of water quality and pro-hibits the discharge of dairy waste into water in the state. Promulgation and enforcement of the rules would not violate or exceed any standards identified in the applicable CMP goals and policies because the proposed rules woul
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	Quality, P.O. Box 13087, Austin, Texas 78711-3087, or faxed to fax4808@tceq.texas.gov. Electronic comments may be sub-mitted at: https://tceq.commentinput.com/comment/search. File size restrictions may apply to comments being submitted via TCEQ Public Comments system. All comments should refer-ence Rule Project Number 2023-139-321-OW. The comment pe-riod closes on March 31, 2025. Please choose one of the meth-ods provided to submit your written comments. Copies of the proposed rulemaking can be obtained fro
	Quality, P.O. Box 13087, Austin, Texas 78711-3087, or faxed to fax4808@tceq.texas.gov. Electronic comments may be sub-mitted at: https://tceq.commentinput.com/comment/search. File size restrictions may apply to comments being submitted via TCEQ Public Comments system. All comments should refer-ence Rule Project Number 2023-139-321-OW. The comment pe-riod closes on March 31, 2025. Please choose one of the meth-ods provided to submit your written comments. Copies of the proposed rulemaking can be obtained fro
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	waste unless such activity is authorized by a permit, amended permit, or other authorization from the Texas Commission on Environmental Quality (commission) or its predecessor agencies, the Texas Depart-ment of State Health Services (DSHS), or other valid authorization from a Texas state agency. No person may commence physical con-struction of a new hazardous waste management facility without first having submitted Part A and Part B of the permit application and re-ceived a finally effective permit. (b) In 
	waste unless such activity is authorized by a permit, amended permit, or other authorization from the Texas Commission on Environmental Quality (commission) or its predecessor agencies, the Texas Depart-ment of State Health Services (DSHS), or other valid authorization from a Texas state agency. No person may commence physical con-struction of a new hazardous waste management facility without first having submitted Part A and Part B of the permit application and re-ceived a finally effective permit. (b) In 


	a solid waste management facility is in existence if the owner or oper-ator has obtained all necessary federal, state, and local preconstruction approvals or permits, as required by applicable federal, state, and local hazardous waste control statutes, regulations, or ordinances; and either: (1) a continuous physical, on-site construction program has begun; or (2) the owner or operator has entered into contractual obli-gations, which cannot be cancelled or modified without substantial loss, for construction
	are incidental to the handling, processing, storage, or disposal of solid wastes at municipal solid waste facilities or commercial industrial solid waste landfill facilities; or [.] (10) the land application, as defined in §321.405 of this ti-tle (relating to Definitions), or the disposal of dairy waste, as defined in §321.48 of this title (relating to Land Application of Dairy Waste), under emergency conditions, as defined in §321.48 of this title, in com-pliance with Chapter 321 of this title (relating to
	(7) radioactive or nuclear waste materials, receipt of which will require a license from the DSHS or the commission or any other successor agency; and (8) friable asbestos waste unless authorization is obtained in compliance with the procedures established under §330.171(c)(3)(B) -(E) of this title (relating to Disposal of Special Wastes). Authoriza-tions obtained under this subsection shall be effective during the pen-dency of the interim status and shall cease upon the termination of in-terim status, fina
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	this title will authorize operations until a final decision is made on the application for an individual permit or 15 months, whichever is earlier. The general permit shall authorize operations for a maximum period of 15 months except that authorization may be extended on an individual basis in one-year increments at the discretion of the executive director. Should an application for a general permit issued under Chapter 205 of this title be submitted, the applicant shall also submit to the commission, by J

	(1) any new information concerning storage, processing, and disposal described in paragraph (3) of this subsection; and (2) any changes to information previously submitted or re-ported under subsection (a) of this section: (A) authorized in any permit issued by the commission; or (B) submitted or reported to the commission in any ap-plication filed with the commission. (3) Information concerning storage, processing, and dis-posal required to be submitted under this subsection includes and is not limited to:
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	(1) any new information concerning storage, processing, and disposal described in paragraph (3) of this subsection; and (2) any changes to information previously submitted or re-ported under subsection (a) of this section: (A) authorized in any permit issued by the commission; or (B) submitted or reported to the commission in any ap-plication filed with the commission. (3) Information concerning storage, processing, and dis-posal required to be submitted under this subsection includes and is not limited to:


	(B) a hazardous waste determination in accordance with §335.504 of this title (relating to Hazardous Waste Determina-tion), which includes the appropriate United States Environmental Protection Agency (EPA) hazardous waste number(s) described in 40 Code of Federal Regulations (CFR) Part 261; (C) the disposition of each solid waste generated, if sub-ject to the notification requirement of this subsection, including: (i) whether the waste is managed on-site and/or off-site; (ii) a description of the type and 
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	(B) a hazardous waste determination in accordance with §335.504 of this title (relating to Hazardous Waste Determina-tion), which includes the appropriate United States Environmental Protection Agency (EPA) hazardous waste number(s) described in 40 Code of Federal Regulations (CFR) Part 261; (C) the disposition of each solid waste generated, if sub-ject to the notification requirement of this subsection, including: (i) whether the waste is managed on-site and/or off-site; (ii) a description of the type and 


	(C) the nature of the recycling activity. (2) A person required to notify the executive director of the intent to recycle under this subsection may begin recycling activities 90 days after submitting notification of intent to recycle under this subsec-tion if the executive director has not requested additional information in response to the notification or upon receipt of an acknowledgment from the executive director. (i) Notification of operating under the small quantity burner exemption. The owner or oper
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	TAKINGS IMPACT ASSESSMENT. Ms. Almaguer has deter-mined that no private real property interests are affected by these proposed amendments and that these amendments do not re-strict, limit, or impose a burden on an owner's rights to his or her private real property that would otherwise exist in the absence of government action. As a result, these amendments do not con-stitute a taking under Texas Government Code §2007.043. GOVERNMENT GROWTH IMPACT STATEMENT. Ms. Al-maguer has determined under Texas Governmen
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	(c) For purposes of this part and Government Code, Chapters 861-865, the term "spouse" means an individual to whom a member is legally married under Subtitle A, Title 1, Family Code or a comparable law of another jurisdiction (including a ceremonial marriage or an in-formal marriage), provided that in the case of an informal marriage in this state, the marriage must be evidenced by a declaration of informal marriage recorded in accordance with Subchapter E, Chapter 2, Fam-ily Code prior to the death of a me
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	on small businesses, micro-businesses, or rural communities. Therefore, no economic impact statement or regulatory flexibility analysis is required under Texas Government Code §2006.002. TAKINGS IMPACT ASSESSMENT. Ms. Almaguer has deter-mined that no private real property interests are affected by these proposed amendments and that these amendments do not re-strict, limit, or impose a burden on an owner's rights to his or her private real property that would otherwise exist in the absence of government acti
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	Commission. Under the current rules, candidates are required to successfully complete a TCOLE Crime Scene Search course (version 2019 or later). However, the Commission has deter-mined that many current practitioners who successfully com-pleted earlier versions of the course should be eligible for the license, as long as the course was taught by a TCOLE-certified instructor or a qualified subject matter expert. The incorporated changes to the rules include any version of the course taught by a TCOLE-certifi
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	§651.222. Voluntary [Licensure] Forensic Analyst and Technician Licensing Requirements. (a) Issuance. The Commission may issue an individual's forensic analyst or technician license for forensic examinations or tests not subject to accreditation under this section. (b) Voluntary. Licensure under this section is voluntary and is not a prerequisite for practice in any of the forensic disciplines listed in this section. (c) The following forensic disciplines are eligible for a foren-sic analyst or forensic tec
	(1) Document Examination Analyst. An applicant for a forensic analyst license in document examination must have a bac-calaureate or advanced degree from an accredited university. (2) Forensic Anthropologist. An applicant for a forensic analyst license in forensic anthropology must be certified by the Amer-ican Board of Forensic Anthropology (ABFA), including fulfillment of any minimum education requirements required to comply with and maintain ABFA certification at the time of the candidate's application fo
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	(9) Foreign/Non-U.S. degrees. The Commission shall recognize equivalent foreign, non-U.S. baccalaureate or advanced degrees. The Commission reserves the right to charge licensees a reasonable fee for credential evaluation services to assess how a particular foreign degree compares to a similar degree in the United States. The Commission may accept a previously obtained credential evaluation report from an applicant or licensee in fulfillment of the degree comparison assessment. (f) Specific Coursework Requi
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	subject matter expert approved by the Commission [(Revised 2019 or later)]. (F) Crime Scene Investigation Analyst. An applicant for a forensic analyst license in crime scene investigation must success-fully complete a [the] Texas Commission on Law Enforcement Course Number 2106 titled Intermediate Crime Scene Search taught by a Texas Commission on Law Enforcement-certified instructor or subject matter expert approved by the Commission [(Revised 2019 or later)] and must complete a minimum of 240 hours of for
	subject matter expert approved by the Commission [(Revised 2019 or later)]. (F) Crime Scene Investigation Analyst. An applicant for a forensic analyst license in crime scene investigation must success-fully complete a [the] Texas Commission on Law Enforcement Course Number 2106 titled Intermediate Crime Scene Search taught by a Texas Commission on Law Enforcement-certified instructor or subject matter expert approved by the Commission [(Revised 2019 or later)] and must complete a minimum of 240 hours of for

	(3) Exemptions from Specific Coursework Requirements. (A) Previously Licensed Document Examination Ana-lyst Exemption. An applicant for a voluntary forensic analyst license previously licensed by the Commission when licensure was mandatory for the discipline is exempt from any specific coursework requirements in this subsection. (B) An applicant for the technician license category of any forensic discipline set forth in this subchapter is not required to fulfill any specific college-level coursework require
	(3) Exemptions from Specific Coursework Requirements. (A) Previously Licensed Document Examination Ana-lyst Exemption. An applicant for a voluntary forensic analyst license previously licensed by the Commission when licensure was mandatory for the discipline is exempt from any specific coursework requirements in this subsection. (B) An applicant for the technician license category of any forensic discipline set forth in this subchapter is not required to fulfill any specific college-level coursework require

	igibility status for a voluntary or mandatory Forensic Analyst License at the time the exam is taken, the candidate has fulfilled the General Forensic Analyst Licensing Exam Requirement of this subsection. (i) Continuing Education Requirements. All continuing edu-cation requirements outlined in §651.208 (g)-(i) of this subchapter (re-lating to Forensic Analyst and Forensic Technician License Renewal) apply to this section. (j) Proficiency Monitoring Requirement. (1) Requirement for Applicants Employed by an
	igibility status for a voluntary or mandatory Forensic Analyst License at the time the exam is taken, the candidate has fulfilled the General Forensic Analyst Licensing Exam Requirement of this subsection. (i) Continuing Education Requirements. All continuing edu-cation requirements outlined in §651.208 (g)-(i) of this subchapter (re-lating to Forensic Analyst and Forensic Technician License Renewal) apply to this section. (j) Proficiency Monitoring Requirement. (1) Requirement for Applicants Employed by an
	(6) Special Proficiency Testing Requirements for Latent Print Analysts and Latent Print Processing Technicians. (A) Where available and appropriate for the job func-tion(s) being tested, proficiency tests shall be obtained from an external source through participation in a proficiency testing program offered by a provider accredited to the ISO/IEC 17043 international standard. (B) Where not available or not appropriate for the job function(s) being tested, proficiency tests may be obtained from an ex-ternal
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	(n) Forensic Analyst License Expiration and Reinstatement. A Forensic Analyst must comply with §651.209 of this subchapter (Forensic Analyst and Forensic Technician License Expiration and Re-instatement) of this subchapter. (o) Procedure for Denial of Initial Application or Renewal Ap-plication and Reconsideration. (1) Application Review. The Commission Director or De-signee must review each initial application or renewal application and determine whether the applicant meets the qualifications and require-m
	(n) Forensic Analyst License Expiration and Reinstatement. A Forensic Analyst must comply with §651.209 of this subchapter (Forensic Analyst and Forensic Technician License Expiration and Re-instatement) of this subchapter. (o) Procedure for Denial of Initial Application or Renewal Ap-plication and Reconsideration. (1) Application Review. The Commission Director or De-signee must review each initial application or renewal application and determine whether the applicant meets the qualifications and require-m
	(n) Forensic Analyst License Expiration and Reinstatement. A Forensic Analyst must comply with §651.209 of this subchapter (Forensic Analyst and Forensic Technician License Expiration and Re-instatement) of this subchapter. (o) Procedure for Denial of Initial Application or Renewal Ap-plication and Reconsideration. (1) Application Review. The Commission Director or De-signee must review each initial application or renewal application and determine whether the applicant meets the qualifications and require-m





	CHAPTER 215. MOTOR VEHICLE DISTRIBUTION SUBCHAPTER D. GENERAL DISTINGUISH-ING NUMBERS AND IN-TRANSIT LICENSES 43 TAC §215.163 INTRODUCTION. The Texas Department of Motor Vehicles (de-partment) proposes a new section to 43 Texas Administrative Code (TAC) Subchapter D, General Distinguishing Numbers and In-Transit Licenses, §215.163, concerning the disposition of li-cense plates for motor vehicles sold at auction or on consign-ment. This proposed new section is necessary to implement the requirements of House
	CHAPTER 215. MOTOR VEHICLE DISTRIBUTION SUBCHAPTER D. GENERAL DISTINGUISH-ING NUMBERS AND IN-TRANSIT LICENSES 43 TAC §215.163 INTRODUCTION. The Texas Department of Motor Vehicles (de-partment) proposes a new section to 43 Texas Administrative Code (TAC) Subchapter D, General Distinguishing Numbers and In-Transit Licenses, §215.163, concerning the disposition of li-cense plates for motor vehicles sold at auction or on consign-ment. This proposed new section is necessary to implement the requirements of House
	allowed to purchase a motor vehicle under Transportation Code, §503.037. The only exception allowed under Transportation Code, §503.037(d) is for the sale of a vehicle owned by a state or federal government entity, and such a motor vehicle typically has an exempt license plate which does not transfer with the motor vehicle. Proposed new §215.163(a)(1) would require a wholesale motor vehicle auction GDN holder that receives a motor vehicle on consignment from a person who is not a GDN holder to remove and ma
	allowed to purchase a motor vehicle under Transportation Code, §503.037. The only exception allowed under Transportation Code, §503.037(d) is for the sale of a vehicle owned by a state or federal government entity, and such a motor vehicle typically has an exempt license plate which does not transfer with the motor vehicle. Proposed new §215.163(a)(1) would require a wholesale motor vehicle auction GDN holder that receives a motor vehicle on consignment from a person who is not a GDN holder to remove and ma
	allowed to purchase a motor vehicle under Transportation Code, §503.037. The only exception allowed under Transportation Code, §503.037(d) is for the sale of a vehicle owned by a state or federal government entity, and such a motor vehicle typically has an exempt license plate which does not transfer with the motor vehicle. Proposed new §215.163(a)(1) would require a wholesale motor vehicle auction GDN holder that receives a motor vehicle on consignment from a person who is not a GDN holder to remove and ma

	to minimize potential fraud or misuse of license plates that may occur, consistent with the requirements of Transportation Code, §503.063 and §504.901, as amended by HB 718, and of adopted amended 43 TAC §§215.150, 215.151, and 215.158. Proposed new §215.163(c) would implement dealer require-ments for other types of consignment sales which occur at a dealer's licensed location and not at auction. Proposed new §215.163(c) is necessary to address license plate disposition for other types of consignment sales 
	to minimize potential fraud or misuse of license plates that may occur, consistent with the requirements of Transportation Code, §503.063 and §504.901, as amended by HB 718, and of adopted amended 43 TAC §§215.150, 215.151, and 215.158. Proposed new §215.163(c) would implement dealer require-ments for other types of consignment sales which occur at a dealer's licensed location and not at auction. Proposed new §215.163(c) is necessary to address license plate disposition for other types of consignment sales 
	to minimize potential fraud or misuse of license plates that may occur, consistent with the requirements of Transportation Code, §503.063 and §504.901, as amended by HB 718, and of adopted amended 43 TAC §§215.150, 215.151, and 215.158. Proposed new §215.163(c) would implement dealer require-ments for other types of consignment sales which occur at a dealer's licensed location and not at auction. Proposed new §215.163(c) is necessary to address license plate disposition for other types of consignment sales 


	consistent with the requirements of Occupations Code, Chapter 2302, and Transportation Code, §503.063 and §504.901. FISCAL NOTE AND LOCAL EMPLOYMENT IMPACT STATE-MENT. Glenna Bowman, Chief Financial Officer, has determined that for each year of the first five years the proposed new sec-tion will be in effect, there will be no fiscal impact on state or local governments as a result of the enforcement or administration of the proposal. Annette Quintero, Director of the Vehicle Titles and Registration (VTR) Di
	return a void buyer's license plate to the department, including one of the regional service centers, or a county tax assessor-col-lector office, or mail a void plate to the department. Department research suggests that a typical average cost to mail a plate is $9.75. The proposed rule provides a motor vehicle auction GDN holder with multiple options for responsible disposal of void license plates and each license holder may choose which option is least expensive or most convenient based on the license hold
	return a void buyer's license plate to the department, including one of the regional service centers, or a county tax assessor-col-lector office, or mail a void plate to the department. Department research suggests that a typical average cost to mail a plate is $9.75. The proposed rule provides a motor vehicle auction GDN holder with multiple options for responsible disposal of void license plates and each license holder may choose which option is least expensive or most convenient based on the license hold

	TAKINGS IMPACT ASSESSMENT. The department has de-termined that no private real property interests are affected by this proposal and that this proposal does not restrict or limit an owner's right to property that would otherwise exist in the absence of government action and, therefore, does not con-stitute a taking or require a takings impact assessment under Government Code, §2007.043. GOVERNMENT GROWTH IMPACT STATEMENT. The depart-ment has determined that each year of the first five years the pro-posed new
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	to adopt rules as necessary to administer and enforce Chapter 2302; Transportation Code, §503.0631 which requires the de-partment to adopt rules to implement and manage the depart-ment's database of dealer-issued buyer's license plates; Trans-portation Code, §503.002, which authorizes the board to adopt rules for the administration of Transportation Code, Chapter 503; Transportation Code, §504.0011 which allows the board to adopt rules to implement and administer Transportation Code, Chap-ter 504; Transport
	to adopt rules as necessary to administer and enforce Chapter 2302; Transportation Code, §503.0631 which requires the de-partment to adopt rules to implement and manage the depart-ment's database of dealer-issued buyer's license plates; Trans-portation Code, §503.002, which authorizes the board to adopt rules for the administration of Transportation Code, Chapter 503; Transportation Code, §504.0011 which allows the board to adopt rules to implement and administer Transportation Code, Chap-ter 504; Transport


	(4) Notwithstanding §215.150(c) of this title, if the pur-chaser at a public auction is an out-of-state buyer, the dealer shall issue a buyer's temporary license plate only if the buyer requires this license plate to transport the vehicle to another state in which the vehicle will be titled and registered in accordance with the laws of that state. (c) Other Consignment Sales. (1) A dealer shall remove and securely store any license plates during the period of consignment at the dealer's licensed loca-tion, 
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	(iii) update the license plate database. (3) An independent motor vehicle dealer who receives con-signment and delivery of a salvage vehicle or total loss vehicle (as de-fined by the applicable insurance contract) for sale from a person who is not a GDN holder shall: (A) remove and mark any license plate previously is-sued to the vehicle as void; (B) destroy, recycle, or return the license plate as re-quired in §215.158 of this title; and (C) update the license plate database. The agency certifies that lega
	(iii) update the license plate database. (3) An independent motor vehicle dealer who receives con-signment and delivery of a salvage vehicle or total loss vehicle (as de-fined by the applicable insurance contract) for sale from a person who is not a GDN holder shall: (A) remove and mark any license plate previously is-sued to the vehicle as void; (B) destroy, recycle, or return the license plate as re-quired in §215.158 of this title; and (C) update the license plate database. The agency certifies that lega
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