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§130.368. AC/DC Electronics (One to-Fwe Credits).

TEKS with edits Committee Comments
(@) General requirements. This course is recommended for students in Grades 10-12. Reeommended If IED is approved as a TEKS based
Required prerequisite: Concepts of Engineering and Technology or other foundational course then “other foundational
engineering course. engineering course” would be replaced
with IED
(b) Introduction.
(€] CTE instruction provides content aligned with challenging academic standards and relevant
technical knowledge and skills for students to further their education and s d in current or
emerging professions.
2 The Science, Technology, Engineering, and Mathematics (STEM) uses on
planning, managing and providing scientific research and professi services (€.g..,
physical science, social science, engineering) including laboratory an
research and development services.
&(3) Introduction. Students enrolled in this course will demé¢ lications of Include the last sentence for each intro
circuits, electronic measurement, and electronic implem! class.
process, students will transfer academic skills to compong
environment. Students will use a variety of computer hardv
complete assignments and projects. Additig career opportunities, employer
expectations, and educational needs in
“4) Students are encouraged to participate ig s such as career and technical
student organizations and other leade .
[®))] Statements that contain the word "includ ust be mastered, while those
containing the phrase "such as" are intend
(c) Knowledge and skills
g
(@) The student demonstratg ability skills as required by business and
industry. The studen
(A) demonstrate know propriately, speak politely, and conduct ones’ selfin a
manner appropriate
(B) show the ability to coopé and collaborate as a member of a group in an effort to
achieve a positive collectiv8
© present written and oral commuN¥¥ation in a cl oncise, and effective manner, including
explaining and justifying actions;
D) demonstrate time management skills in 1tiz sks, 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
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as directed.
HQ2) The student demonstrates the skills necessary for success in a technical carcer the-werkplaee. The
student is expected to:
(A) identify training, education, employment and career opportunities, including differences between Clarifying the education and careers in
an engineering—clectronic technician, ergineering electronic technologist, and electrical engineer; electronic
(B) investigate and work toward industry certifications;
© Teamwork skill, move to (2)
B e Discussed in later TEKS
de sovernmental resulationsfor-he Safety skill, move to (4)
/(@) discuss ethical issues related to electronics;
G)(D) identify and demonstrate respect for diversity in the workplace;
H)(E) identify and demonstrate appropriate actions and identify consequences rélating to discrimination, | clarification
harassment, and equality;
& dermor e-€ e-orala Clarifying the types of acceptable
. formats
HE) explore career preparation learning experieneesgincluding, b budl 1mited to, job shadowing,
mentoring, and apprenticeship training::
Q) discuss ABET accreditation and imp
C2/E)) The student participates in team project les. Tt denf'is expected to:
(A) explain the importance of teamwork in d of electronics From (1)
A(B) apply principles of effg em solving including but not limited to
B
©
&) The student develops skills for ma dent is expected to:
(A) maintain work schedules and meet deadlines;
(B) complete work according to established
© participate in the organization and operation of a real or simulated engineering project; and
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(D) develop a plan for production of an individual product.

“h) The student practices safe and proper work habits. The student is expected to:

(A) master relevant safety tests;

(B) follow safety guidelines as described in various manuals, instructions, and regulations;

© identify governmental and organizational regulations for health and safety in the workplace related | Moved from 2E and clarifying types of
to electronics; regulations

(D) identify and classify hazardous materials and wastes according to Occupational Safety and Health
Administration regulations and industry standards;

BHE) dispose of hazardous materials and wastes appropriately;

EXE) perform maintenance on selected tools, equipment, and machines;

EHG) handle and store tools and materials correctly; and

e)H) describe the results of negligent or improper maintenance of material, too equipment; and

@0 demonstrate an awareness of proper work habits throug¥ i ility. integrity, | Advisory committee point of emphasis
and accountability. for workplace skills

(6) The student develops an understanding of basic direct curr§ nciples. The Added specific technical knowledge
student is expected to: and skill requirements for DC

(A) describe DC and give examples of its

(B) demonstrate an understanding of 3 between atomic number, and a
material’s conductivity and insulat

© 1dentify and apply the proper us schematics and symbols, including but not limited to
switches, voltage, curre i ses, circuit breakers, volt meters, and amp meters;

D) define and describg source, eround, resistors, fuses, circuit
breakers, volt m , and resistance;

(F) 1dentify the resistan® R

(€)] express Ohm’s Law in t

(H) express the Power Law in th symbols and units;

@ describe series, parallel, and combination cir

Q)] apply Ohm’s Law to calculate current, v , and resistance for each component in a multi-
component series, parallel, and combination circuits:

(K) apply the Power Law to calculate current, voltage drops, resistance, and power for each component

AC/DC Electronics




in a multi-component series, parallel, and combination circuits; and
(L) express current and resistance values in both scientific notation and engineering notation.
@ The student develops an understanding of basic alternating current (AC) electricity principles. The | Added specific technical knowledge
student is expected to: and skill requirements for AC
(A) describe AC and give examples of its application and generation;
(B) calculate peak, peak to peak, average, and root mean square (RMS) voltage:
© explain the relationship between mechanical load and current in a generator;
D) Identify the purpose and application of a transformer;
(E) Identify voltage and current values of a turns ratio in a transformer;
(¥) Describe and calculate capacitance and capacitive reactance; and
(€)] Describe and calculate inductance and inductive reactance.
X8 The student implements the concepts and skills that form th electronics using
project-based assessments. The student is expected to:
(A) understand and apply Ohm's law,Kireheffs Kirchhoff's Sp, added specificity to insure lab
simulated circuits; projects
(B) build series, parallel, and combination cir Add to skills
B)O) relate to electronic circuits;
(D) perform electrical-electronic troubles
(E) identify actual electronic g o but not limited to resistors, capacitors, switches, Add specific knowledge requirement
fuses, power sources
(G) explain how torqug
H) explain where ¢cO comes from in a motor. *Ron/ Charles
3 The student applies the co imulated and actual work situations. The student is
expected to:
(A) measure and calculate resista power in series, parallel, and complex
circuits;
(B) apply eleetronie electrical theory to gener; tric motors, and transformers; These are not examples of electronic
devices
© design analog and-digital circuits using common components; and No digital knowledge and skill is
developed in this TEKS, digital is a
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separate class

&) Optoelectronics is not a basic
electronics topic

D) Add specific troubleshooting skill

$2) Remove, basic electronics does not
involve the design process

&

B Keep, move to (8), work skills

©

7] Keep, move to (8), work skills

&) ecord-prototyp Keep, move to (9), project based skill

)

).(10) | The student learns the function and application of the tools, equip 2 ials used in

electronics through project-based assignments. The student is SXpected to:

(A) safely use tools and laboratory equipment 0 t and repait circuits;

(B) use precision measuring instrumentsg0ianalyze cigeuits and prototypes;

© compare and contrast the current 3 Add specific knowledge requirement
relating to a multimeter

D) use a multimeter to perfqQ gnce, VOB, and current measurements; Add a specific skill requirement related
to a multimeter

(S)(E) describe and perfg ding b@ot limited to period and amplitude using an Added specific use requirements.

oscilloscopes; as People don’t use oscilloscopes, they

use an oscilloscope

BH(E) use multiple software apg late circuit behavior and present concepts; and

Q) use a project notebook to recs observations and results, circuit operational Add specific project notebook

requirements, and circuit desig requirements
UL | The student designs preduets a circuit using a e design processes and techniques. The student Change to apply design to this class
is expected to:
(A) interpret industry standard circuit schematics;
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(B) identify areas where quality, reliability, and safety can be designed into a preduet circuit; Change to apply design to this class
© improve a preduet circuit design to meet a specified need; and Change to apply design to this class
(D) produee sketch schematics to-industrystandards;
& usea-variety-of technologiesto-design-components:-and No component level design in this class
(SH(E) explore new technologies that may affect electronics.
&F0)(12) | The student builds a prototype circuit 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, machines, and mate e prototype;

and

© present the-protetype a final project using a variety of media.
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§130.369. Solid State Advaneed Electronics (One Credit). (Fwe-te-Three-Credits):

TEKS with edits

Committee Comments

@

General requirements. This course is recommended for students in Grades 11-12. Prerequisite: AC/CD
Electronics.

Introduction.

)
0

CTE instruction provides content aligned with challenging academic standards and relevant technical
knowledge and skills for s students to further their education and succeed in current or emerging

professions.

2

The Science, Technology, Engineering, and Mathematics (STEM) Career Clust
managing and providing scientific research and professional and technical ser;

ses on planning,
(e.g.. physical science,

©)(3)

=

@

containing the phrase "such as" are inte

Knowledge and skills.

[::
1 6
-’

The student demonstrates professigaa Phloyability skills as required by business and
industry. The student is expeci4

e

=

e

€

B

demonstrate punctuality, dependability, reliabig nd responsibility in performing assigned tasks as

directed.

>
®

The student demonstrates the skills necessary for success in a technical career the-werkplaee. The student
is expected to:
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(A)

identify training, education, employment and career opportunities, including differences between an
engineertg—clectronic technician, engineering clectronic technologist, and electrical engineer;

(B) investigate and prepare for industry certifications;
©
527
) discuss ethical issues related to electronics engineeringa
stbmitted-projeets;
6)(D) identify and demonstrate respect for diversity in the workplace;
H(E) identify and demonstrate appropriate actions and dentify consequen
harassment, and equality;
B | demen
HE) explore career preparation learning experiences, including,
mentoring, and apprenticeship training:; and
(€ discuss ABET accreditation and implications.
@) | The student participates in team projects in va
(A) explain the importance of teamwork ig
&4)(B) Understand-and-diseuss-how-teamfune tive teamwork and problem
solving including but not limited to colla%
B
©
7]
“4) The student demonstrates pr
(A)
(B) identify factors affecting cost and
© prepare a project budget;
(D) prepare a production schedule;
E) identify intellectual property and other legal restrictions; and
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read and interpret technical drawings, manuals, and bulletins.

D(3) | The student practices safe and proper work habits. The student is expected to:
(A) master relevant safety tests;
(B) follow safety guidelines as described in various manuals, instructions, and regulations;
© identify governmental and organizational regulations for health and safety in the workplace related to
electronics;
(D) # identify and classify
inistration
regulations and industry standards:
BHE) dispose of hazardous materials and wastes appropriately;
EXE) perform maintenance on selected tools, equipment, and machines;
E#HG) handle and store tools and materials correctly; and
(G)(H) describe the results of negligent or improper maintenance i poment; and
@ demonstrate an awareness of proper work habits through p , Integrity,
and accountability.
(6) The student implements the concepts and skills t ) edge of electronics using
project-based rubrics. The student is expected
(A) apply Ohm's law, Kirchoff's laws, and
(B) crnating current, digital circuits,
©
8 (C)
&) (D) des, transistors, and analog components with integrated
& (E) ents and devices such as a power supply design;
) (F) demonstrate knowledge of the es and differgfi€es in optoelectronic devices;
&5 (G) implement knowledge of transmission theory;
&5 H) implement knowledge of microprocessor a
SoAty

apply electronic theory to generators, electric motors, power supplies, electronic amplifiers,
electronic oscillators, communication circuits, and systems; and

Solid State Electronics

10




complete advanced electrical-electronic troubleshooting assignments to industry standards.

R R EEEE

) (7) | The student learns the function and application of the tools, eqUip: ad materials Wge@hin electronics
(A)
®
©
(D) use multiple software applications td
E)
(®) The student designs products processes and techniques. The student is expected
to:
(A) interpret advanced
(B) identify areas where q
© improve a product design t0
(D) produce advanced schematics to standards;
(E) discuss the process of obtaining a patent;
(F) use a variety of technologies to design co ch as computer simulation software; and
(G) explore innovative technologies that may affect electronics.
©) The student builds a simulated or physical prototype using the appropriate tools, materials, and
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techniques. The student is expected to:

(A) identify and describe the steps needed to produce a prototype;
(B) identify and use appropriate tools, equipment, machines, and materials to produce the prototype; and
© present the prototype using a variety of media to a panel.

Solid State Electronics
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§130.376. Digital Electronics (One Credit).

TEKS with edits

Committee Comments

@

General requirements. This course is recommended for students in Grades 10-12. Required prerequisites:
Algebra I. This course satisfies a foundation advanced math requirement.

Advanced course denoted by SBOE

(b)

Introduction.

(@))]

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

The Science, Technology, Engineering, and Mathematics (STEM) Career Cluster focuses on planning,
managing and providing scientific research and professional and technical servi e.g.. physical science,
social science, engineering) including laboratory and testing services, and r h and development
services.

&H-0)

Digital Electronics is the study of electronic circuits that are used to pro
contrast to analog electronics, where information is represented by a contin ing voltage, digital
signals are represented by two discreet voltages or logic levels. This distinctio ws for greater signal
speed and storage capabilities and has revolutionized the wq electronics. D electronics is the
foundation of modern electronic devices such as cellular pho
cameras, and high-definition televisions. The primary focus o
the design process of combinational and sequential logic desig
engineering standards, and technical documentatie

digital signals. In

pose students to
cation methods,

& @)

standards are integrated at every grade leve purse. When possible, students will apply mathematics to
problems arising in everyda vorkplace. Students will use a problem-solving model

justifying the solution i 1g process and the reasonableness of the solution.

and techniques such as : i , and number sense to solve problems. Students will
effectively communicate ma ical i casoning, and their implications using multiple

relationships to generate solutionsiand i nd predictions. Students will analyze
: athematical ideas. Students will display, explain,
or justify mathematical ideas and arguments usi cise mathematical 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 leadership or extracurricular organizations.

Digital Electronics
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8)(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.
(©) Knowledge and skills.
) The student demonstrates professional standards/employability skills as required by business and industry.
The student is expected to:

(A) demonstrate knowledge of how to dress appropriately, speak politely, and conduct ones’ selfin a
manner appropriate for the profession;

B) show the ability to cooperate, contribute, and collaborate as a member of a group in an effort to achieve
a positive collective outcome;

© present written and oral communication in a clear, concise, and effective m , including explaining
and justifying actions;

D) demonstrate time management skills in prioritizing tasks, following s
relevant activities in a way that produces efficient results; and

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

2) The student demonstrates the skills necessary for success in g dent is expected to:

(A) identify training, education, employment and career oppdQ es between an
electronic technician, electronic technologist, and electrich

(B) investigate and work toward industry certifications:

©) discuss ethical issues related to electronig

(D) identify and demonstrate respect fo

(E) 1dentify and demonstrate appropria jences relating to discrimination,
harassment, and equality;

(F) explore career preparatig R peri including, but not limited to, job shadowing,
mentoring, and appre \

Q) discuss ABET a

3) The student participates

(A) explain the importance 0

B) apply principles of effective 18
and conflict resolution.; and

© demonstrate proper attitudes as a team lead

4 The student develops skills for managing a project. The student is expected to:

(A) use time-management techniques to develop and maintain work schedules and meet deadlines;

Digital Electronics
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(B) complete work according to established criteria;

© participate in the organization and operation of a real or simulated engineering project; and

(D) develop a plan for production of an individual product.

(&) The student practices safe and proper work habits. The student is expected to:

(A) master relevant safety tests;

(B) follow safety guidelines as described in various manuals, instructions, and regulations;

© 1dentify governmental and organizational regulations for health and safety in e workplace related to
electronics;

D) identify and classify hazardous materials and wastes according to Oc onal Safety and Health
Administration regulations and industry standards;

(E) dispose of hazardous materials and wastes appropriately;

(2] perform maintenance on selected tools, equipment, and machines;

((€))] handle and store tools and materials correctly; and

(H) describe the results of negligent or improper maintenance

M demonstrate an awareness of proper work hab » personal Teliability, integrity, and
accountability.

E36) The student uses mathematical processes # - athematical understanding. The
student is expected to:

(A) apply mathematics to problems arising and the workplace;
use a problem-solving mod i analyzing given information, formulating a plan or

(B) strategy, determining i tion, and evaluating the problem-solving process and
the reasonableness g

©) select tools, includ j atives, paper and pencil, and technology as appropriate, and
techniques, including on, and number sense as appropriate, to solve problems;

D) communicate mathemati sontng, and their implications using multiple representations,
including symbols, diagrams; gta and language as appropriate;
create and use representations to‘0rganize, reco communicate mathematical ideas;

(E) te and p tat to'org d t thematical id
analyze mathematical relationships to co ommunicate mathematical ideas; an

F ly: thematical relationships t t thematical id d
G) display, explain, and justify mathematical ideas and arguments using precise mathematical language in

written or oral communication.

Digital Electronics
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The student explores the fundamentals of analog and digital electronics. The student uses appropriate

notation and understands the logic of circuit design and logic gates. The student 1s expected to:
&0 i d und ds the logic of circuit design and logic g Th dent is expected
(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 electronics;
escribe the process of soldering and how it 1s used 1n the assembly ot electronic components;
(B) describe the p f soldering and how it i d in th: bly of el i p
© explain the different waveforms and distinctive characteristics of analog and digital signals;
P g g g
(D) identify the voltage levels of analog and digital signals;
E) determine whether a material is a conductor, an insulator, or a semiconduct sed on its atomic
structure;
1) analyze the three fundamental concepts of voltage, current, and resis
(6] define circuit design software and explain its purpose;
H) identify the fundamental building block of sequential logic;
M identify the components of a manufacturer's datasheet, i g a logic gate' ral description,
connection diagram, and function table;
@) categorize integrated circuits by their underlying circuitry, ad packaging style;
(K) describe the advantages and disadvantages @ es of transistor-transistor logic
(TTL) gates;
L) explain that a logic gate is depicted k pression, and truth table;
M) evaluate the different functions of'i binational and sequential logic;
q g
N) explain combinational logic desi i ted with AND gates, OR gates, and INVERTER gates;
and
(@) identify the funda
3) The student understands an s of AND-OR-Invert (AOI) logic. The student is expected
to:
develop an understanding nmber system and its relationship to the decimal number
system as an essential comp@ ¢ combinational logic design process;
B) translate a set of design specifications into a t le to describe the behavior of a combinational logic
design by listing all possible input combinati nd the desired output for each;
© derive logic expressions from a given tru le;
emonstrate logic expressions in sum-of-products orm and products-of-sum orm;
(D) d logi i0nS 1 f-prod SOP) fi d prod f: POS) f

Digital Electronics
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explain how all logic expressions, whether simplified or not, can be implemented using AND gates, 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.
@8) 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 significance;
(@) explain why NAND and NOR gates are considered universal gates;
(D) demonstrate implementation of a combinational logic expression u ates or only NOR
gates;
E) discuss the formal design process used for translating a set of design speci ns into a functional
combinational logic circuit implemented with NAND o
(F) explain why combinational logic designs implemented w es will typically
require fewer integrated circuits (IC) than AOI equivalent
The student understands combinational logic s egment displays, Exclusive OR and
509 Exclusive NOR gates, and multiplexer/de- ent understands the relative value of
various logic approaches. The student is g
(A) use seven-segment displays used t0 some alpha characters;
(B) identify the two varieties of seven-seg
©) describe the formal des lating a set of design specifications into a functional
combinational logic g
(D) develop an unde octal number systems and their relationships to the
decimal number sy
(E) explain the primary inte clusive OR (XOR) and Exclusive NOR (XNOR) gates;
F) describe how to accomplish
(€)) explain when multiplexer/de-mu ost frequently used;
(H) explain the purpose of using de-multiplexe tronic displays that use multiple seven-segment
displays;
@ identify the most commonly used method for handling negative numbers in digital electronics;

Digital Electronics
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Q) 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.

6)(10 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;

©) explore the use of flip-flops, including designing single event detection circ data synchronizers,
shift registers, and frequency dividers;

D) explain how asynchronous counters are characterized and how they

) explore the use of the asynchronous counter method to implement u; n counters, and
modulus counters;

® explain how synchronous counters are characterized and

G) explore the use of the synchronous counter method to imple ) unters, and
modulus counters;

H) describe a state machine;

M identify common everyday devices that 8 p control such as elevator doors, traffic
lights, and combinational or electronj

J) discuss various ways state machin®

AU The student explores microcontrollers, specifice eir usefulness’in real-world applications. The student is
expected to:

(A) understand the use o i nizers by technicians, computer programmers,
engineers, and oth of various flowcharting techniques;

(B) develop an understandin i ing skills, including variable declaration, loops, and
debugging;

©) identify everyday product ocontrollers such as robots, garage door openers, traffic lights,
and home thermostats;

(D) describe a servo motor;

(E) explore the way microcontrollers sense a to outside stimuli;

® explain why digital devices are only relevant if they can interact with the real world;

Q) explain the importance of digital control devices, including microcontrollers in controlling mechanical

Digital Electronics
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systems; and

(H)

understand that realistic problem solving with a control system requires the ability to interface analog
inputs and outputs with a digital device.

Digital Electronics
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§130.370. Robotics | and-Autemation (One to-Two Credits).

TEKS with edits Committee Comments

General requirements. This course is recommended for students in Grades 12 9-10. Recommended | IfIED is approved as a TEKS based course

(a) Required prerequisites: Concepts of Engineering and Technology and-Electronies or other foundational | then “other foundational engineering
engineering course. course” would be replaced with IED

(b) Introduction.

CTE instruction provides content aligned with challenging academic standards and relevant technical
(@) knowledge and skills for students to further their education and succeed in current g& emerging

professions.

! focuses on planning,
ices (e.g sical

The Science, Technology, Engineering, and Mathematics (STEM) Career C
managing and providing scientific research and professional and technicg

@ science, social science, engineering) including laboratory and testing serviGgsmand reg h and
development services.
Introduction. Studen iH-demeon snowledee-an g aryfor-the Add AI?
¥ebeﬁc—aﬂd—&uféemaﬁeﬂ—mdus%w- Through 1mp1ementat10n of \ process, stude ill transfer

(3) ) | advaneced academic skills to component designs in a project-ba at, Student§will build

prototypes or use simulation software to test their designs. Addit ore career
opportunities, employer expectations, and educational needs in thé iic’and automation industry.
Students are encouraged to participate in extend experie such as career and technical

4 S : : :
student organizations and other leadership o organizd S.

) Statements that contain the word "includg ent that mu§@Pe mastered, while those

containing the phrase "such as" are intend g i ] ples.

(©) Knowledge and skills.

The student demonstrates prg ability skills as required by business and

1

) industry. The student is €

(A) demonstrate knowl bpriately, speak politely, and conduct ones’ selfin a
manner appropriate fo

B) show the ability to coopera i collaborate as a member of a group in an effort to
achieve a positive collective O

©) present written and oral communiC@fon in a clear 1se, and effective manner, including
explaining and justifying actions;

D) demonstrate time management skills in pri n s, 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
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directed.

The student demonstrates the skills necessary for success in a technical career the-werkplaee. The student

Emerging technologies and history

) is expected to:
A) distinguish the differences between an engineering technician, engineering technologist, and
engineer;
B) identify employment and career opportunities;
© identify #vestigate-and-werktoward industry certifications;
D s sthomemeis e e Denmnenrleelote i s e e Duplicate from (1)
&
€F9 ......
6)D) discuss ethical issues related to engineering and technology and incorpd
submitted projects;
HH(E) identify and demonstrate respect for diversity in the workplaee;
() identify and demonstrate appropriate actions and conseque
harassment, and equality;
------ Duplicate from (1)
HG)
AO(H) e areer &
M explore career preparation learning exp
mentoring, and apprenticeship training: a
@) discuss ABET accreditatig
2)(3) | The student participates inftea e student is expected to:
(A) explain the importa 1d of electronics
AMB) solving including but not It
B)
(© | serveasatcamieaderandateammemberand dgfPnstrate approp
4 The student develops skills for managing a project. The student is expected to:
(A) use time-management techniques to develop and maintain work schedules and meet deadlines;

Robotics |
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B) complete work according to established criteria;
© participate in the organization and operation of a real or simulated engineering project; and
(D) develop a plan for production of an individual product.
“(5) The student practices safe and proper work habits. The student is expected to:
(A) master relevant safety tests;
B) follow safety guidelines as described in various manuals, instructions, and regulations;
© identify governmental and organizational regulations for health and safety in thgworkplace related to
electronics;
©D) identify and classify hazardous materials and wastes according to Occupafional Safety and Health
Administration regulations;
BrE) dispose of hazardous materials and wastes appropriately;
EXE) perform maintenance on selected tools, equipment, and machines; Will be moved to higher level class
HE¢G) handle and store tools and materials correctly; and
G)(H) describe the results of negligent or improper maintenance o}
55(6) The student develops the ability to use and maintain technological , and systems. The
student is expected to:
A) demonstrate the use of computers to maniful ‘ ed system and associated
subsystems;
B) treubleshoetand maintain systems and Sub feranid proper function and precision
operation;
© demonstrate kirovwledee Replace with the one below — to remove
redundancy
demenstrate knowle 6 omated e Move to TEK 6
© describe feedback co oops used to pr@ille information; and Moved from TEK 6
(D) describe different types ot botic or automated systems and their operations. Moved from TEK 6
®)(7) The student develops an understan€ f iples and fundamental physics..the-advanced | Advanced moved to Robotics II
oncepts-of physies,robeticsand-autQiion: s expected to:
A) demonstrate knowledge of Newton’s Laws as d to robotics such as rotational dynamics, torque,
weight, friction, and traction factors requir eration of robotic and automated systems;
B Combined with 6A
(B) demonstrate knowledge of motors, gears, gear ratios, and gear trains used in the robotic or automated | Moved from TEK 5
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© Moved to TEK 5
©
Moved to TEK 5
7]
(D) describe the operation of direct current (DC) motors including control, speed, and torque; and
(B) describe the operation of servo motors including control, angle, and torque.
AHE) The student develops an understanding of the characteristics and scope of manip s, accumulators
and end effectors required for a robotic or automated system to function. The t is expected to
(A) demonstrate knowledge of robotic or automated system arm constructi
understand and discuss the relationship of torque, gear ratio, stabilit i ayload in a
(B) derstand and d the relationship of torque, g tio, stability. yload
robotic or automated system arm operation; and
©) demonstrate knowledge of end-effectors-and-theirusein-linkages and the gear of end effectors
and their use in a robotic or automated arm system. \
)9 The student uses engineering design methodologies. The student
(A) understand and discuss the design process prinei
B) think critically, identify the system constraj e fact-based decisions;
=-(D) userational-thinking apply testing and 4 pies to de p or improve a product;
B (O apply decision-making strategies wh
(E) identify quality-control issues in enginee gn and production;
F describe perceptions of thefque oduct ow they affect engineering decisions;
G) use an engineering ng ent oject design process as a legal document:;
Seotelbp e —serreel e ish-proeess: and
H interpret industry stand® Moved from TEK 10
Hse-an-engineering note e e hee Now covered in G
i projeets:
The student learns the function and application of the , equipment, and materials used in robotic and
9(10) . . :
automated systems through specific project-based sments. The student is expected to:
(A) safely use tools and laboratory equipment t nd repair systems;
B) use precision measuring instruments to analyze systems and prototypes; and
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(@) use multiple software applications to simulate robot behavior and present concepts.
Duplicate of TEK 8
o) P
&
B)
“© Six sigma
>} Covered in robotics 2
&
&
Moved to Robotics 2
©
&
(i The student buids-apretotype produces a product using the app ials, and techniques.
The student is expected to:
(A) identify and describe the steps needed to produce ;
B) identify and use appropriate tools, equip m , and mat@gials to produce the prototype;
(@) construct a robotic or automated system f specified operations using the design process;
test and evaluate the design blished requirements such as criteria and constraints
D) sancbrelin e s eadedy !
refine the design o
FHE) of the final product;
H(F) present the proetetype find
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Robotics II (One Credit).

TEKS with edits Committee Comments
@) General requirements. This course is recommended for students in Grades 10-12. Recommended
Required prerequisites: Robotics I
(b) Introduction.
CTE instruction provides content aligned with challenging academic standards and relevant technical
[€0) knowledge and skills for students to further their education and succeed in current or emerging
professions.
The Science, Technology, Engineering, and Mathematics (STEM) Career Cluster fgguses on planning
Q) managing and providing scientific research and professional and technical servig .9.. physical science,
social science, engineering) including laboratory and testing services, and res and development
services.
Introduction. Students explore artificial intelligence and programming in
3) industry. Through implementation of the design process, students will trans
component designs in a project-based environment. Students will build prototy use software to
test their designs.
“) Students are encouraged to participate in extended learning exg
student organizations and other leadership or extracurricular org
) Statements that contain the word "including" reference content t
containing the phrase "such as" are intended as possible illustrativ
©) Knowledge and skills.
a) The student demonstrates professional stand
industry. The student is expected to:
(A) demonstrate knowledge of how to dre y S v, and conduct ones’ self in a
manner appropriate for the profession;
B) show the ability to coope aborate as a member of a group in an effort to
achieve a positive collg
© present written and lear, cOncise, and effective manner, including
explaining and justi
D) demonstrate time manage tizing tasks. following schedules, and performing goal-
relevant activities in a way t
(E) demonstrate punctuality, dependd¥ iabili esponsibility in performing assigned tasks as
directed.
2) The student demonstrates the skills necessary fi a technical career. The student is expected to:
(A) distinguish the differences between an engineering technician, engineering technologist, and

engineer;
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B) investigate and work toward industry certifications;

© 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 equality;

F) explore career preparation learning experiences, including, but not limited to, job shadowing,
mentoring, and apprenticeship training; and

(G) discuss ABET accreditation and implications.

3) The student participates in team projects in various roles. The student is expe

(A) explain the importance of teamwork in the field of electronics;

(B) apply principles of effective teamwork and problem solving including b d to collaboration

and conflict resolution; and

demonstrate proper attitudes as a team leader and team ma

BE2|IGB|BICIE|E|IE B

©) 1dentify governmental and or'Sgatiog@Pcculations for health and safety in the workplace related to
electronics; v
D) 1dentify and classify hazardous materials and w according to Occupational Safety and Health
Administration regulations and industry stan
(E) dispose of hazardous materials and wastes appropriately:
(F) perform maintenance on selected tools, equipment, and machines;
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(G) handle and store tools and materials correctly:;
(H) describe the results of negligent or improper maintenance of material, tools, and equipment; and
M demonstrate an awareness of proper work habits through punctuality, personal reliability, integrity,
and accountability.
) The student develops the ability to use and maintain technological products, processes. and systems. The
student is expected 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 prop ction and precision
operation;
©) implement feedback control loops used to provide information; and
(D) implement different types of sensors used in robotic or automated system
) The student demonstrates an understanding of advanced mathe
automated systems. The student is expected to:
(A) apply the concepts of acceleration and velocity as they rela
B) describe the term “degrees of freedom” and app
automated systems;
© describe angular momentum and integr, boint motion, stability, and
mobility;
(D) use the impulse-momentum theory in t
(E) explain translational, rotatiQa
systems;
(D) apply the operation g
(E) apply the operation o control, angle, and torque.
Create a program to control & d system. The student will be able to:
)
demonstrate an understanding Bhgouages, syntax, and implementation;
(A)
B) use programming best practices folOmMmenting cumentation;
(©) describe how and why logic is used to control w of the program;
D) create a program flowchart and write the pseudocode 10r a program to perform an operation;
(E) create code for evaluating a condition and performing an appropriate action using decisions;
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create code that loops through a series of actions for a specified increment and for as long as a given

() condition exists; and
(G) create code that evaluates sensor data as variables to provide feedback control.
©) The student develops an understanding of the characteristics 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;
understand and apply the concepts of torque, gear ratio, stability, and weight of payload in a robotic
B)

or automated system arm operation; and

understand and apply the concepts of linkages and gearing in end effectors a; eiruse in of a
robotic or automated arm system.

The student uses engineering design methodologies. The student is expec

implement the design process:

think critically, identify the system constraints, and make fact-based decision

The student learns the function and applicatior F tools, equipment, and materials used in robotic and
automated systems through spg essments. The student is expected to:

implement a system to 18R omponents of the robotic or automated system and all
elements involved with the i ction, and manipulative functions; and

EREIEREI R EEEEEEEIE R

The student produces a product using the appropriat s, materials, and techniques. The student is

expected to:

e

use the design process to design a robotic or automated system that meets pre-established criteria and
constraints;
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B) identify and use appropriate tools, equipment, machines, and materials to produce the prototype;
© implement sensors in the robotic or automated system;
(D) construct the robotic or automated system;
(E) use the design process to evaluate and formally test the design;
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.
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Project Management and Systems Engineering (One Credit)
TEKS Committee Comments
General requirements. This course 1s recommended for students in 10 -12 required
(a) Prerequisite: Concepts in Engineering, Introduction to Engineering Design, or any CTE
introductory course.
(b) Introduction
CTE instruction provides content aligned with challenging academic standards and relevant
[@))] technical knowledge and skills for students to further their education and succeed in current or
emerging professions.
The Science, Technology, Engineering, and Mathematics (STEM) Cluster focuses on
@ planning, managing and providing scientific research and professj and techpdl services (e.g.,
physical science, social science, engineering) including laborato i ices, and
research and development services.
Students enrolled in this course will demonstrate know, of Engineering
3) Systems and Project Management. Systems Enginee d or technical
systems which are made, produced or modified by hu i certain
functional purposes or objectives.
) Students are encouraged to participate in € ences such as career and
technical student organizations and oth
©) Statements that contain the word "j at must be mastered, while those
containing the phrase "such as"
(©) Knowledge and SKkills
) The student demonstrajg i 3 ards/employability skills as required by business and
industry. The studeg
(A) demonstrg opriately, speak politely, and conduct ones’ self
in a manne
B) show the abili bute, and collaborate as a member of a group in an effort
to achieve a posit
© present written and ord ar, concise, and effective manner;
D) demonstrate time management skills i ritizing tasks, following schedules, and
performing goal-relevant activities 4 that produces efficient results; and
(E) demonstrate punctuality, dependability, reliability, and responsibility in performing assigned
tasks as directed.
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@ The student demonstrates the skills necessary for success in the workplace. The student is expected
to:

(A) iden.tify employment and career opportunities, including differences between a systems
engineer, project manager, and engineering management;

(B) investigate and work toward industry certifications;

© demonstrate the principles of teamwork related to engineering and technology:

(D) identify and use appropriate work habits;

(E) identify governmental regulations for health and safety in the work related to systems
engineering and project management;

(€3] discuss ethical issues related to systems engineering and proj

(G) demonstrate respect for diversity in the workplace;

() demonstrate appropriate actions and identify consequences relati
harassment, and equality:

M dem.ons‘Frate effective. oral and written communi software
applications and media; and

a 0t not limited to, job shadowing,

[€))] The student participates in team prg

(A)

(B)

©) ¢ as a team leader, communicating through effective

D)

“) The student develop

(A) use time-manageme a4 nd maintain work schedules and meet
deadlines;

(B) complete work according to establis

© participate in the organization an f a real or simulated engineering project; and

(D) develop a plan for the production of an individual product.
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) The student implements the concepts and skills that form the technical knowledge of project
management using project-based assessments. The student is expected to:
(A) apply project management terminology and definitions;
(B) identify projects, characteristics of life-cycle phases;
© demonstrate knowledge of the fundamentals of electronics theory:;
(D) perform electrical-electronic troubleshooting assignments; and
(B) develop knowledge of voltage regulation devices.
) The student will examine the analysis, design and systems issues of co engineered systems.
The student is expected to:
(A) applies the concepts and skills to examine systems from m such as
software, hardware, product, etc.);
(B) identify how the assumptions and constraints of each subsystem a ther subsystems;
© contrast systems engineering with software, elea
(D) evaluate the nature and purpose of the systems and
(E) create a system life cycle model and processes;
(F) plan and manage the systems eng
G) identify, capture, model, and nd quality attributes; and
(H) identify, predict and assess
(@A) The student uses engineering design
(A) understand and 4
(B) think criticg
©) use rationd
(D) apply decision
(E) use an engineering ; ecord prototypes, corrections, and mistakes in the design
process; and
F) use an engineering notebook to recor 1nal design, construction, and manipulation of
finished projects.
®) The student learns the function and application of the software to create Gantt charts and develop
Project Management Plan, using American Psychological Association (APA) format through
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project-based assignments. The student is expected to:

(A) produce schematics to industry standards;

B) use a variety of software to design components of the Project Management Plan

© develop and identify product life cycle, production schedules, six-sigma and quality; and
apply project management analysis of product performance as to functionality, affordability,

(D) profitability, interoperability, compatibility, supportability, serviceability, reliability and
maintainability.

) The student analyzes systems using appropriate systems techniques. The siflent is expected to:

(A) classify product into five phases which includes program plannig ploratory planning,
developmental planning, developmental studies and integratig i@n planning;

B) 1dentify the systems approach in areas where quality, reliabi
into a product;

©) improve a product design to meet specified missigs i anents and
subsystems;

(D) apply system analysis, conceptual systems design,

(E) provide a detailed design, development
sustainability plan for the product

F) design and develop a product validation, and functional analysis
of the product that will be d

10 The student uses products as prod¥ PTIONS Project Master Plan using the

(10) appropriate tools, materials, and tec ¥ The student is expected to:

(A) Broject Management Professional and a Project

B) quipment, machines, and materials to produce a Project

(®)] anagement, system analysis, and control and design rules.

1 The student will describe project management, and the role of a project

D manager. The student is expes

(A)

(B) identify the different types of projects;

© identify the characteristics and definition of a project;
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(D) differentiate between a project and a problem with a long-term solution;

(E) understand the art of project management in common terminology:;

(F) examine the role a project manager performs when completing a project;

(G) understand and can explain the critical skills of project management; and

(H) articulate a project goal to the classroom as a project manager.

12 The student will understand the history of project management and the discipline of project

a12) management in the workplace. The student is expected to:

(A) understand the timeline and evolution of project management sinc onception;

(B) understand and communicate the benefits of project managem:

© explain the different project management phases and how t completing a
project;

) articulate the different project deliverables that ar lanning and
production of a project;

(E) understand the purpose and importance of the pro 3 § ey contribute to
a project’s completion; and

(F) demonstrate how to apply project 13 S isci sing specific project software and
completion requirements.

13 The student will apply scope andgs Project Summary document.

a3 The student is expected to:

(A) understand the concept of deco

(B) develop, define formation into a Project Summary:;

© research prg a project’s goal, objective, and milestones to
include i

D) learn how to d es into activities and tasks to include in the project
summary;

) dissect project milestS i iviti ks using the classroom and/or individual
project;

(F) learn how to group activities into ¢ to organize the components of a project; and

((€))] apply techniques for communicating a project’s status.

(14) The student will understand how to create and build a project team. The student is
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expected to:

(A) understand the difference between different people skills;

B) understand the different skills required from a Project Manager;

© understand the characteristics of a leader;

D) through research, identify the different types of resources required to complete the classroom
and/or individual project;

(E) articulate the difference between a good and challenged team; and

F) demonstrate how to document project resource roles and responsibj g for the classroom
and/or individual project.

15 The student will understand how to create a Project Communicaty i erent types of

(15) communication techniques. The student is expected to:

(A) understand the ‘sender-receiver model’ and why it is important {§ ol communications;

B) understand the definition and use of communica

©) understand the different technology factors availa
communicate project information;

D) demonstrate how to communicate profmms i W through classroom presentations
and collaborating with a project tg

(E) articulate the components of icati and its importance to the project’s
SUCCESS;

F) understand the different com 2 [0 29K and answer in order to create a
project communicaaimalan:

(G) articulate budg gicct is completed;

(H) understarngdii 0 each project resource;

D understand ources together;

a understand a find% ich type of cycle to apply to the classroom and/or
individual project;

K understand the componcWgPof a Project

(9] build a Project Budget using the cla and/or individual project;

M) articulate the difference between actual costs and budgeted costs; and

N) understand the concept of project cost variances.
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§130.362. Concepts of Engineering and Technology (One-Halfte One Credit).

TEKS with edits Committee Comments
(a) General requirements. This course is recommended for students in Grades 9-10.
(b) Introduction
CTE instruction provides content aligned with challenging academic standards and relevant technical
[@))] knowledge and skills for students to further their education and succeed in current or emerging
professions.
Planning, managing and providing scientific research and professional and technicalgervices (e.g.,
2) physical science, social science, engineering) including laboratory and testing ser , and research and
development services.
Introduction. Concepts of Engineering and Technology provides an ove The original wording doesn’t really help
science, technology, engineering, and mathematics and their interrelations reader understand what they will actually
engineering communication skills which include computer graphics, modelin entations by using | learn.
o) Students-willuse a variety of computer hardware and software applications to co e assignments and
projects. Upon completing this course, students will have an ug :
engineering and will be able to make informed decisions regard
of subsequent-eeurses. Further, students will have worked on a d
system. Students will use multiple software applications to prepa
) Students are encouraged to participate in extended fich as career and technical
student organizations and other leadership or e
Statements that contain the word "includi c mastered, while those
@ N N " n .
containing the phrase "such as" are intend
() Knowledge and skills.
) The student demonstrates profg ] avability skills as required by business and
industry. The student is expg
(A) Demonstrate knowla of how to dress, . and cdnduct ones’ self in a manner appropriate for
the profession;
B) Show the ability to coopera ontribute, @collaborate as a member of a group in an effort to
achieve a positive collective § e;
© Present written and oral communi8 in a clear, ¢ ¢, and effective manner;
Demonstrate time management skills in prioritiza sks, following schedules, and performing goal-
(D) T
relevant activities in a way that produces effi ts: and
(E) Demonstrate punctuality, dependability, reliability, and responsibility in performing assigned tasks as
directed.
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The student investigates the components of engineering and technology systems. The student is expected

H2) to:
(A) investigate and report on the history of engineering science;
B) identify the inputs, processes, and outputs associated with technological systems;
© describe the difference between open and closed systems;
D) describe how technological systems interact to achieve common goals;
(E) compare and contrast engineering, science, and technology careers; and
® conduct and present research on emerging and innovative technology; and
(G) demonstrate proficiency of the Engineering Design process.
e0) The student presents conclusions, ‘research findings, and designs using a ' oughout 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;
© use sketching and computer-aided drafting and design (CAD} Clarification
D) use industry standard visualization techniques and media; and
(E) use the engineering documentation process tQ tal portfolio.
2)(4) | The student uses appropriate tools and demg 2 student is expected to:
(A) master relevant safety tests;
B) follw safety gidligsas decribe ance with local, state and federal
© recognize the classificat d wastes;
(D) dispose of hazardous
(E) perform maintainenaned properly store laboratory equipment;
® describe the implications o
(€)) demonstrate the use of precision
@) Th.e student describes the factors that af of technology and the potential intended and
unintended consequences of technological advanc student is expected to:
(A) describe how technology has affected individuals, societies, cultures, economies, and environments;
B) describe how the development and use of technology influenced past events;
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© describe how and why technology progresses; and
(D) predict possible changes caused by the advances of technology.
©)(6) The st_ude.nt descr.ibes the importapce of teamwc?rk, leadership, integrity, honesty, ethics, work habits, and
organizational skills. The student is expected to:
(A) describe and demonstrate how teams function;
B) identify characteristics of good team leaders and team members;
© work in a team face-to-face or in a virtual environment to solve problems;
D) discuss the principles of ideation;
(E) identify employers' expectations and appropriate work habits;
1) differentiate between discrimination, harassment, and equality;
(&) describe ethical behavior and decision making through use of examples;
H) use time-management techniques to develop team schedules @ meet project o
)] complete projects according to established criteria.
®() The §tudent Fhinks gritically and appli.es fundamenta}l principles a and design to
multiple design projects. The student is expected to:
(A) identify and describe th'e fundamental procesg including the design process and
prototype development;
(B) identify the chemical, mechanical, ang g materials;
© use problem-solving techniques to devel8
D) use consistent units for all mgas ents and
(E) assess risks and benefits g
@ he student understand o onor hnolog e stude The Biotechl}o.ltogy c(;)ltllll'.se‘doisn’t require this course
! to: as a prerequisite and this isn’t necessary.
&) deseribe
@) de be career oBpoH
& de CHISHERE ROTOLY
(8 The student understands the opportunities and careers in fields related to process control and automation
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systems. The student is expected to:

(A) describe applications of process control and automation systems;
B)
©(B) apply design concepts to problems in process control and automation systems;
By (O) identify fields and career opportunities related to process control and automation systems; and
EXD) identify emerging isstes trends in process control and automation systems.
©) The student understaqu the opportunities and careers in fields related to physieal-and mechanical
systems. The student is expected to:
(A) describe the applications of physieal-and mechanical systems;
B) describe career opportunities in physieal-and mechanical systems;
© apply design concepts to problems in physieal-and mechanical systems; a
(D) identify emerging trends issues in physieal-and mechanical systems.
(10) The student i .' . i f ction as a
team member while completing a comprehensive project. The sf
(A) apply the design process # as a team participant;
B) assume different roles as a team member witha
© maintain an engineering notebook for the
D) develop and test the model for the pro
(E)
(an ompleting a series of drawings that can be
(A)
B)
© understand the use of line-type
(D) draw 2D single view objects;
(E) create Multi-view working drawings using orthg
(F) dimension objects using current ANSI standar
(G) draw single line 2D pictorial representations;
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(H) create working drawings which include section views; and

demonstrate a knowledge of screw thread design per ANSI standards by drawing a hex head bolt with
standard, square and acme threads.

Concepts of Engineering and Technology

40




§130.365. Engineering Design and Presentation I (One to-Fwe Credits)

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades 10-12. Recommended

(a) required prerequisite: Concepts of Engineering and Technology or other foundational engineering
course.
Introduction.
(b) e AN
CTE instruction provides content aligned with challenging academic standa Yrelevant technical
1) knowledge and skills for students to further their education agd succeed in cu QI emerging
professions.
The Science, Technology, Engineering, and Mathematics (S focu¥€s on planning,
@) managing and providing scientific research and professional a Pe.o.. physical
science, social science, engineering) including 12la8 ¢ i
development services
This course is a continuation of knowled pts of Engineering & Technology
Students enrolled in this course will d
applies to engineering fields using mul
present working drawings, solid model re
computer hardware and so
3) puter hard d soft
implementation of the de
designs. Additionally ies in engineering, technology, and drafting and
what is required to g ent in these areas. Students are encouraged to participate
in extended learning e and technical student organizations and other leadership
or extracurricular organizg
) Students are encouraged to pa ended learning experiences such as career and technical
student organizations and other 1& lar organizations
) Statements that contain the word "including" ref ¢ content that must be mastered, while those
containing the phrase "such as" are intended illustrative examples.
() Knowledge and skills.
) The student demonstrates professional standards/employability skills as required by business and
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industry. The student is expected to:

Demonstrate knowledge of how to dress appropriately, speak politely, and conduct ones’ selfin a

(A) manner appropriate for the profession and work site.

(B) Show the ability to cooperate, contribute, and collaborate as a member of a group in an effort to
attain agreement and achieve a collective outcome.

© Present written and oral communication in a clear, concise, and effective manner, including
explaining and justifying actions.

D) Use time management skills in prioritizing tasks, following schedules, and tending to goal-relevant
activities in a way that optimizes efficiency and results.

(E) Complete a consistent demonstration of punctuality, dependability, reliability, and responsibility in
reporting for duty and performing assigned tasks as directed.

B2 The student gains knowledge of and demonstrates the skills necessary for s in the workplace. The
student is expected to:

(A) distinguish the differences between an engineering technician, engi ogist, and
engineer;

B) identify employment and career opportunities;
investigate and work toward industry certifications;

C tigate and work toward industry certificat

D) demonstrate the principles of teamwork related to enginee

(E) identify and use appropriate work habits;

® demonstrate knowledge related to govg ding health and safety;

G) discuss ethical issues related to e i orporate proper ethics in
submitted projects;

H) demonstrate respect for diversity in the

M demonstrate appropria equences relating to discrimination, harassment,
and equality;

) demonstrate effee i ymunication skills using a variety of software applications
and media; and

(K) explore career preparatio ences, including, but not limited to, job shadowing,
mentoring, and apprentice

203) The student participates in team pro . The student is expected to:

(A) understand and discuss how teams functio

B) use teamwork to solve problems; and

© serve as a team leader, member and demonstrate appropriate attitudes while participating in team
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projects.

34) The student develops skills for managing a project. The student is expected to:
(A) use time-management techniques to develop and maintain work schedules and meet deadlines;
B) complete work according to established criteria;
© participate in the organization and operation of a real or simulated engineering project; and
(D) develop a plan for production of an individual product.
“(5) The student practices safe and proper work habits. The student is expected to:
(A) master relevant safety tests;
B) follow safety guidelines as described in various manuals, instructio
©) ident@fy and'classify ha.zardous materials and wastes according to i ety and Health
Administration regulations;
D) dispose of hazardous materials and wastes appropriately;
(E) perform maintenance on selected tools, equipment, and
® handle and store tools and materials correctly; and
(6] describe the results of negligent or imprope
65)6) The student applies ‘Fhe concepts of sketchix i ith computer-aided drafting and
design. The student is expected to:
N Moved to concepts of engineering & Tech
®) o-orthos Moved to concepts of engineering & Tech
© Moved to concepts of engineering & Tech
D) Moved to concepts of engineering & Tech
& Board drafting skills/not appropriate for this course
® method: Board drafting skills/not appropriate for this course
©) | drawdevelopmen on-metheds: Board drafting skills/not appropriate for this course
@) |  construetpiercing pointsand ii@Rectionof plaa@sine edse ad-cutting plane-methods: Board drafting skills/not appropriate for this course
(A) prepare and revise annotated multi-dimensj production drawings in computer-aided drafting and
design to industry standards; and
B) demonstrate knowledge of effective file structure and management: and
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utilize advanced dimensioning techniques; and

construct and utilize basic 3D parametric drawings: and

2Bl

develop and use prototype drawings for presentation; and

©)(7) The student uses engineering design methodologies. The student is expected to:
A) understand and discuss principles of ideation; and
B) think critically, identify the system constraints, and make fact-based decisions; and
© use rational thinking to develop or improve a product; and
D) apply decision-making strategies when developing solutions; and
) use an engineering notebook to record prototypes, corrections, and/ design process;
and
(F) use an enginee?ing notebook and portfolio to record the final design, c n, and manipulation
of finished projects.
H(8) The student applies concepts of engineering to specific prob d to:
(A) use a variety of technologies to design components; and
B) use tools, laboratory equipment, and precisiongneasuring i Op prototypes; and
© research applications of different types @ g and design software; and
(D) use multiple software applications
()9) The student designs products using app echniques. The student is expected
to:
(A) interpret engineering d
(B) identify areas whe
© improve a produc
(D) produce engineering d
(E) describe potential patents
©)(10) The student builds a prototype usingthe appropriate , materials, and techniques. The student is
expected to:
(A) identify and describe the steps needed to rototype;
B identify and use appropriate tools, equipment, machines, and materials to produce the prototype; and
© present the prototype using a variety of media.
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Committee Comments

>

After considerable discussion with our
committee and the other STEM
committees, our group determined that
this course should be deleted. The new
sequence of courses should be as follows:

1. Concepts of Engineering and
Technology

2. Engineering Design and
Presentation

3. Principles of STEM Technology
new

4. Engineering Design and
Problem Solving
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§130.363. Bietechnelogy Concepts of Biotechnology (One to-Fwe Credits).

TEKS with edits Committee Comments
General requirements. This course is recommended for students in Grades 9-12--10. Recommended Biology-is-more-aligned-with-basie
@ srerequisite: Coneepts-of Encineering an LA  Bi : knowledge-of thiscourse-Name
a changed. This can be used for several
different pathways.
(b) |
CTE instruction provides content aligned with challenging academic st8 ds ag evant technical
€8} knowledge and skills for students to further their education and succeed 1 or emerging
professions.
The Science, Technology, Engineering, and Mathematics (g geeer Cluste es on planning
Q) managing and providing scientific research and professiond grvices (.. physical
science, social science, engineering) including laboratory an§ 3 ¢ esearch and
development services.
This course provides an overview of bioteg and related fields. Topics include
genetics, cell structure, proteins, nucleig nunological events in
3) biotechnology. Students further stud : Itural, environmental, economic,
and political roles of bioenergy and b of nanoscience and
nanotechnology in biotechnology medicX ¢ ends in biological science and
biotechnology
“) Students are encourageg [ : arning experiences such as career and technical
student organizationge icular organizations.
) Statements that conta eference content that must be mastered, while those
containing the phrase "sS@is'" are intendgks possible illustrative examples.
(©) Knowledge and skills.
) The student demonstrates profes standards/e ability skills as required by business and
industry. The student is expected to:
(A) Demonstrate knowledge of how to dres hately, speak politely, and conduct ones”’ self'in a
manner appropriate for the profession.
(B) Show the ability to cooperate, contribute, and collaborate as a member of a group in an effort to
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achieve a positive collective outcome.

© 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
() Demonstrate punctuality, dependability, reliability, and responsibility in performing assigned tasks
as directed.
H2) The student explores biotechnology career opportunities. The student is expected to:
(A) determine interests and aptitudes through conversations with biotechnolo ofessionals;
(B) identify career options in the field of biotechnology;
© identify reliable sources of career information;
D) research interests, knowledge, educational level, abilities, and skill
related occupation;
(E) seek a mentor in the biotechnology area;
(F)
()
(H)
2(3)
(A)
B)
©
D)
3(4)
(A) identify local, state, and federal agencies ible for regulating the biotechnology industry;
B) identify professional organizations participating in the development of biotechnology policies;
© identify and define terms related to biotechnology regulations; and
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outline the methods and procedures used in biotechnology laboratories to follow and enforce local,

D) state, and federal regulations, ineluding 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; and
© investigate and report on career opportunities in the biotechnology industry sectors.
65)6) The student researches and exhibits employability skills that support a career i biotechnology
industry. The student is expected to:
emonstrate verbal, nonverbal, written, and electronic communic
(A) d bal bal, wri del i i
B demonstrate skills used to secure and maintain employment;
© demonstrate appropriate workplace etiquette; and
D) display productive work habits and attitudes.
6)(7) The student investigates the origins of waste and examines t of bi logy to resource
recovery. The student is expected to:
(A) investigate at least three end products fron
(B) investigate the effects of waste on e ) i life cycles;
© investigate the impacts of waste
analyze the results of manufacturing
(D) lyze th Its of fi i
(E) explain the negative impa 3 espect to the individual, society, and the global
population;
(F) research solutig to commercial applications through investigation
of various poll g natural organisms;
nvestigate biotechnolog ealth and well-being; an
Q) i igate biotech i Ith and well-being; and
(H) cite evidence regarding ré€ atents and public policy, design development and testing, and
safety.
A8 The student examines the relationship of biotec gy to the development of commercial products.
The student is expected to:
(A) identify the ability to change or enhance genetic characteristics;
(B) identify applications of genetic engineering;
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© identify applications of nanotechnology in biotechnology;

D) identify applications of bioinformatics in biotechnology;

() identify the applications of biotechnology in ficlds such as medicine, forensics, and law
enforcement; and

(F) research ethical considerations, laws, and regulations governing genetic engineering and

nanotechnology.
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§130.364. Advaneced Biotechnology 1 (One Credit) (One Science credif)

(Change name to Biotechnology I)

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades 11-12. Recommended
prerequisites: Biology, Biotechnology and Chemistry. To receive credit in science, students must meet
the 40% laboratory and fieldwork requirement identified in §74.3(b)(2)(C) of this title (relating to
Description of a Required Secondary Curriculum).

Name Changed from “Advanced
Biotechnology” to “Biotechnology I”.
“Advanced” deleted to make names like
colleges. (levels) This aligns with industry
skills standards and certification.

(@) Biotechnology II will be added as the next
course sequence for further biotechnology
study.

This course will remain as an advanced
science credit as described in HB5

(b) Introduction.

CTE instruction provides content aligned with challenging academic standar

[@))] knowledge and skills for students to further their education and succeed in curr emerging

professions.
The Science, Technology, Engineering, and Mathematics (STH planning

Q) managing and providing scientific research and professional and ysical science,

social science, engineering) including laboratory and testing serv
services.
Students enrolled in this course will apply ad
@03) fields of biotechnology such as agricultura sics. Students will have the
opportunity to use sophisticated laborato ticalanalysis, and practice quality-
control techniques.
Students will conduct laborato ons, use scientific methods during investigations,
@4 and make informed decision, d scientific problem solving. Students in
Biotechnology 1 study a tures and functions of cells, nucleic acids,
proteins, and genetics.
Science, as defined by the Sciences, is the "use of evidence to construct testable
explanations and predictions 0 a, as well as the knowledge generated through this
3)(5) | process." This vast body of chang asing knowledge is described by physical, mathematical,
and conceptual models. Students sho stions are outside the realm of science
because they deal with phenomena tha
Scientific inquiry is the planned and deliberate i ion of the natural world. Scientific methods of
(6) | investigation can be experimental, descriptive, ive. The method chosen should be appropriate
to the question being asked.
S0 Scientific decision making is a way of answering questions about the natural world. Students should be
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able to distinguish between scientific decision-making methods and ethical and social decisions that
involve the application of scientific information.

A system is a collection of cycles, structures, and processes that interact. All systems have basic
properties that can be described in terms of space, time, energy, and matter. Change and constancy occur

£6)(8) | in systems as patterns and can be observed, measured, and modeled. These patterns help to make
predictions that can be scientifically tested. 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.
©) Students are encouraged to participate in extended learning experiences such as career and technical
student organizations and other leadership or extracurricular organizations.
10 Statements that contain the word "including" reference content that must be ma . while those
containing the phrase "such as" are intended as possible illustrative example
(©) Knowledge and skills.
a) The student demonstrates professional standards/employability skills as requi
industry. The student is expected to:
(A) Demonstrate knowledge of how to dress appropriately, sp Gk " selfin a
manner appropriate for the profession.
B) Show the ability to cooperate, contribute, and collaborate as d an effort to
achieve a positive collective outcome.
© Present written and oral communication ig :
D) Demonstrate time management skill hedules, and performing goal-
relevant activities in a way that prodd
Demonstrate punctuality, dependability, v. and responsibility in performing assigned tasks as
(E) :
directed.
The student, for at least 403 s laboratory and field investigations using safe,
G2 environmentally approp & investigations must involve actively obtaining
and analyzing data with p i may also involve experimentation in a simulated
environment as well as field end beyond the classroom. The student is expected to:
A) demonstrate safe practices d¢ and field investigations, including chemical, electrical,
and fire safety, and safe handlin: i
B) demonstrate an understanding of th€ use and co tion of resources and the proper disposal or
recycling of materials;
© demonstrate appropriate safety procedures, guidelines, and chemical hygiene plan;
(D) maintain required safety training, including location and understanding of interpretation of material
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safety data sheets;

(E) comply with federal and state safety regulations as specified by Occupational Safety and Health
Administration and other regulatory agencies as appropriate;
F identify and obey safety symbols and signs;
(G) maintain clean and well organized work areas;
H) dispose of equipment, glassware, and biologics according to laboratory policies;
O recognize common laboratory hazards;
J) observe procedures for the safe use of instruments, gas-eylinders, and chemi Not used in biotechnology labs
(K) maintain safety and personal protection equipment.
The student uses scientific methods and equipment during laboratory and s. The student
03)

is expected to:

know the definition of science and understand that it has limitations, as spec in subsection (b)(3) | May need to change notation to subsection

(A) if 3, 4,5, 6 are changed above.

(B) supported or not supported by observational evidence. Hypo Ak anatory power
which have been tested over a wide variety of conditions are i

know that scientific theories are based on nomena and are capable of being

©) tested by multiple independent research i ific theories are well-established
and highly-reliable explanations, but new areas of science and new
technologies are developed;

(D) distinguish between scientific hypotheses'

(E) plan and implement inve ding asking questions, formulating testable
hypotheses, and selec appropriate equipment and technology;
collect data individ® 1ake measurements with precision and accuracy, record

F values using appropriz statistically relevant quantities to describe data,
including mean, median, ]

(G) demonstrate the use of course

(H) organize, analyze, evaluate, build mod i ces, and predict trends from data;

@ perform calculations using dimensional analysi ificant digits, and scientific notation; and
communicate valid conclusions using essential vocabulary and multiple modes of expression such as

J) lab reports, labeled drawings, graphic organizers, journals, summaries, oral reports, and technology-

based reports.
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The student uses critical thinking, scientific reasoning, and problem solving to make informed decisions

4 "y . .
) within and outside the classroom. The student is expected to:
in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical
A) evidence, logical reasoning, and experimental and observational testing, including examining all
sides of scientific evidence of those scientific explanations, so as to encourage critical thinking by the
student;
(B) communicate and apply scientific information extracted from various sources such as current events,
news reports, published journal articles, and marketing materials;
© ceeintereness bosedop s pelode o mesm e o nn bt sereduebng B Not relevant
By (C) evaluate the impact of research and technology on scientific thought, socigfyy’and the environment;
£ (D) describe the connection between biotechnology and future careers; a
€F9 ese d-de be-theh orv-ofbrote ology-ana-con ibutions-ofSe 151 Fits better into strand 4 below
“(5) The student explores the emerging field of biotechnology. The student is expected
define biotechnology and provide examples of biotechnol SN such as rcS@Rinant proteins,
(A) fermented foods, biopharmaceuticals and genetically modi bated to n@Wand emersing
cooupatiens:
(B) apply scientific processes and concepts outling e Texas it #l Knowledge and Skills (TEKS)
for Biology relevant to biotechnology:
somlomeeneine sl nad b le s Do itions of big@ormatics such as DNA
B)(C . ° = . . :
© barcoding, phylogenetic relationshiy abases
© seeetne ke s Mhivesien g ¢ mw::
research career opportuniti ecular, forensic, medical, regulatory, and Previous reviewer suggested deleting the
agricultural biotechnolg term regulatory for career options.. .
D) Regulatory should be left. Careers in quality
assurance, clinical trials and GMP
manufacturing fall under this options and
should be included.
(E) research the history of b fnd contributions of scientists. Moved from 3 (F)
Define bioethics and research ap® ons of bioethy Added. Needs to be broken out further.
&) Currently no mention of bioethics in any of
the biotech courses
Research applications in agricultural biote og h as tissue culturing, genetically modified In addition to STEM, this course is taught
(€] foods. plant propagation and hydroponics in a health science and ag sequence.

Students should be familiar with all fields.
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Research applications in medical biotechnology such as vaccines, stem cells, microarrays and

H : .
(H) pharmaceutical production
6) The student summarizes biotechnology laboratory procedures and their applications in the biotechnology
industry. The student is expected to:
(A) 1dentify the major sectors of the biotechnology industry;
(B) categorize the biotechnology laboratory procedures included in each sector; and
© compare the different applications used in biotechnology laboratory procedures of each sector.
(5%6) e stude os bacte Covered in 5B
&
B deseribe-the-major-st
“© describe the major-stry
2} e e chenden b one e
reticulum:-and
& identify-cells-using ¢ . .
Nistineuich betwoen the collular oreanization @i | o otic SRk otic coll and non
5 .. ° | .
6)(7) | The student understands the role of genetig§in the biotechmology indu: The student is expected to:

A) explain terms related to molecular bio v )¢ acids, nitrogen bases, amino Terms are important to know all for basic
acids, transcription, translation, polymera protein synthesTs; knowledge and understanding.

B) describe the structure and & A in eukaryotic and prokaryotic cells efa
mrelesiides

©) identifyy compare ax ases of DNA deexyribonueleieaeid and RNA Industry terminology

4 leie-aeid;

D) explain how nucleotides ;8 a double-helical- deoxyribonucleic-acid-molecule DNA | Should use industry standard terminology

double helix;
E describe the deexy replication process in euakytoic and Ribonucleic acid does not replicate in a cell

) prokaryotic cells; under normal conditions

F illustrate the process of protein synthesis;

G) define-genome-and-gene-expresston:-Describe the structure and function of proteins, including 3D

folding, enzymes and antibodies
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jass) moved
e8] Vague. Better defined section 4
A8 The student analyzes the importance of recombinant deoxyribonucleic acid technology and genetic
engineering. The student is expected to:
(A) define describe the fundamental steps in recombinant deoxyribonucleic acid technology
(B) explain how recombinant deoxyribonucleic acid technology is used to clone genes-and create
recombinant proteins
© explain the role of tissue cultures to genetic modification procedures;
propagate describe plant and animal tissue cultures procedure; Requires sophisticated, costly equipment
(D) and many schools may not be able to afford
it.
matntain compare and contrast proper growing conditions for plant and a e cultures; Requires sophisticated, costly equipment
(E) and many schools may not be able to afford
it.
® explain the role of restriction enzymes ¢
G) deseribe-the distinguish between vectors commonly used in
including plasmids, retroviruses and bacteriophage veeters:
(H) disenss explain the steps and components of g caction and-its-applicationin
@ pepfeﬂ:ﬁ-}:es.t{-}et-}eﬂ-d-}ges@s In wrong place. Moved to 9H
£)9) The student examines federal, state, local, a related to biotechnology. The
student is expected to:
A) discuss the relationship bhfederal agencies responsible for regulation of the
®
9(10) | The student performs standard b
ing a microscope, thermocycler, hood, pH Must know and use all of these to fulfill
(A) . - ~ | skills
B) practice measuring volumes and weights to industry standards;
© analyze data and perform calculations and statistical analysis as it relates to biotechnology laboratory
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experiments;

(D) demonstrate and-shew proficiency i-titration-and pipetting techniques;
®) identify microorganisms using staining methods such as the Gram stain, methylene-blue stain, and Not for STEM, but leave for health science
acid-fast staining; course
1) document laboratory results:ane
trvestigate-ho boratory-technt Doesn’t fit here. Not a lab procedure.Move
© t0 2222
(G) Prepare a restriction digest and analyze results using gel electrophoresis

0)(11) | The student prepares solutions and reagents for the biotechnology laborato

praectice-aseptie-technigque; Demonstrate techniques for establishing a intaini terile work
(A) area.
B) prepare, dispense, and monitor physical properties of stock reagents, buffers a, and solutions;
© calculate and prepare a dilution series; and
(D) determine aceeptability-and optimum conditions of reagents

&H(12) | The student performs advanced biotechnology laboratory proced

(A) explain the importance of media componen

B) isolate, maintain, and store pure bacter

© prepare seed inoculum;

(D) perform plating techniques such as the Ki

E) spectrophotometry and

(F) Isolate a specific p hmple using chromatography
& (G isolate nucleic acids and I e gel electrophoresis results; and

AR 5—Perform a bacterial transformation and analyze gene Not possible to perform DNA sequence in
&) (H) expression the classroom
&5 (D Amplify a DNA sequence using the’polymerase reactions
a2)(13) The stuc'lent conducts quality-control analysis whi ing biotechnology laboratory procedures. The
student is expected to:
(A) perform validation testing on laboratory reagents and equipment; and
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analyze data and perform calculations and statistical analysis on results of quality-control samples
such as trending of data.

Moved up
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TEKS with edits Committee Comments
General requirements. This course is recommended for students in Grades 11-12. Required prerequisite:
@ Biotechnology 1 and Chemistry. To receive credit in science, students must meet the 40% laboratory and
fieldwork requirement identified in §74.3(b)(2)(C) of this title (relating to Description of a Required
Secondary Curriculum).
(b) Introduction.
Career and Technical Education - Career and technical programs are dedicated to preparing young people
(@8]
tinue their education.
@ g physical science,
social science, engineering) including laboratory and testing services, and re
services
3 Scientific Research and Design course
Nature of science. Science, as defined by the National Academ evidence to
construct testable explanations and predictions of natural pheno ) \ ledge generated
(€] through this process." This vast body of changing aasmcreasing
questions are outside the realm of
htion of the natural world.
[®)] parative. The method chosen
(6)
ce (the application of scientific information).
les, structures, and processes that interact. All systems
(@)
~ analyze a system in terms of its components
and how these components relate to e¥@other, to the e, and to the external environment.
®) Students are encouraged to participate in extende ing experiences such as career and technical
student organizations and other leadership or e I organizations.
©) Statements 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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Knowledge and skills.

The student demonstrates professional standards/employability skills as required by business and

) industry. The student is expected to:
(A) Demonstrate knowledge of how to dress appropriately, speak politely, and conduct ones’ selfin a
manner appropriate for the profession.
(B) Show the ability to cooperate, contribute, and collaborate as a member of a group in an effort to
achieve a positive collective outcome.
(@) 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
Demonstrate punctuality, dependability, reliability, and responsibility in p ing assigned tasks as
(E) .
directed.
The student, for at least 40% of instructional time, conducts laboratory a i j ns using safe,
Q) environmentally appropriate, and ethical practices. These investigations mu: 1vely obtaining
and analyzing data with physical equipment, but may also involve experiment
environment as well as field observations that extend beyond th . t is expected to:
(A) demonstrate safe practices during laboratory and field inve
B) demonstrate an understanding of the use and conservation of
recycling of materials.
3) The student uses a systematic approach to ans ind field investigative questions.
The student is expected to:
(A) know the definition of science and s specified in subsection (b)(1)
of this section;
know that scientific hypothe il testable statements that must be capable of being
(B) supported or not supportg uce. Hypotheses of durable explanatory power
which have been testeg ons are incorporated into theories;
know that scientifi i physical phenomena and are capable of being
© tested by multiple ind % nlike hypotheses, scientific theories are well-established
and highly-reliable expla subject to change as new areas of science and new
technologies are developed;
(D) distinguish between scientific h
design and implement investigative procedure uding making observations, asking well-defined
(E) questions, formulating testable hypotheses, } variables, selecting appropriate equipment and
technology, and evaluating numerical answers for reasonableness;
F) collect and organize qualitative and quantitative data and make measurements with accuracy and
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precision using tools such as calculators, spreadsheet software, data-collecting probes, computers,
standard laboratory glassware, microscopes, various prepared slides, stereoscopes, metric rulers,
electronic balances, gel electrophoresis apparatuses, micropipettors, hand lenses, Celsius
thermometers, hot plates, lab notebooks or journals, timing devices, cameras, and meter sticks;

(G) analyze, evaluate, make inferences, and predict trends from data;

(H) identify and quantify causes and effects of uncertainties in measured data;

M organize and evaluate data and make inferences from data, including the use of tables, charts, and
graphs; and
communicate valid conclusions supported by the data through various metho ch as lab reports,

)] labeled drawings, graphic organizers, journals, summaries, oral reports, a
reports.

) The student uses critical thinking, scientific reasoning, and problem solvin ] ed decisions

within and outside the classroom. The student is expected to:

in all fields of science, analyze, evaluate, and critique sciengfic explanations ing empirical

(A) evidence, logical reasoning, and experimental and observ$ Biing. includi
sides of scientific evidence of those scientific explanations, 3 it1 inking by the
student;

B) communicate and apply scientific information Gsims ources such as current events,
news reports, published journal articles, ang

©) draw inferences based on data related pducts and services;

D) explain the impacts of the scientific Orical and contemporary
scientists on scientific thought and socié

(B) research and describe the cg
express and interpret

(F) predictions and sol (ing problems requiring proportional reasoning
and graphical vector

) The student formulates hypo 1mentation and data collection. The student is expected

to:

(A) perform background research wi

(B) examine hypotheses generated to guide a resea ocess by evaluating the merits and feasibility of
the hypotheses.

) The student analyzes published research. The student is expected to:

(A) identify the scientific methodology used by a researcher;
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(B) examine a prescribed research design and identify dependent and independent variables;
© evaluate a prescribed research design to determine the purpose for each of the procedures performed;

and
(D) compare the relationship of the hypothesis to the conclusion.
(@) The student develops and implements investigative designs. The student is expected to:
(A) interact and collaborate with scientific researchers and/or other members of the scientific community

to complete a research project;
(B) identify and manipulate relevant variables within research situations:;
©) use a control in an experimental process; and
(D) design procedures to test hypotheses.
®) The student collects, organizes, and evaluates qualitative and quantitative da

experimentation. The student is expected to:
(A) differentiate between qualitative and quantitative data; SE for the TEK
. L . . What is the diffi betw di

(B) record observations as they occur within an investigation; atls the drterence benween recording an

event and recording an observation?

acquire, manipulate, and analyze data using apasmmsi i @0 technology following the
rules of significant digits;

identify sources of random error and s

report error of a set of measured data ul me sYandard deviation and percent
error;

construct data tables to org

evaluate data using stag X atterns, trends, and proportional relationships.

The student knows ho sions from qualitative and quantitative data. The
student is expected to:

identify limitations within the reseafch process a ovide recommendations for additional research.

The student communicates conclusions clearly a ly to an audience of professionals. The student

is expected to:

Bl |BlRIE| R |[B|IE|EB |B| B

construct charts, tables, and graphs in facilitating data analysis and in communicating experimental
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results clearly and effectively using technology, including oral presentation of original findings of a
research project to an audience of peers and professionals; and

suggest alternative explanations from observations or trends evident within the data or from prompts
provided by a review panel.

The student explores assay design in the field of biotechnology. The student is expected to:

define assay requirements and optimizations

E B|E|EB

perform statistical analysis on assay design and experimental data such as linearity, system
sustainability, limit of detection, R2 values

determine an unknown protein concentration using techniques such as a sta curve and a

spectrophotometer

use a colorimetric assay to evaluate enzyme kinetics

The student explores protein expression systems in the field of biotechnology? ent is expected to:

Perform a recombinant protein production such as GFP

student is expected to:

perform validation testing on laborato

analyze data and perform calculation? istig ¥ts of quality-control samples
such as trending of data.

apply and create industry g

Demonstrate techn aintaining a sterile work area.

rties of stock reagents, buffers, media, and solutions;

determine acceptability and opt1 onditions of nts for experimentation.

BlECIEBIEIEIE| B |B|E |B|EBIE|EIB| B

Prepare multi-component solutions of given m , and/or concentration and volume
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§130.375. Principles of Engineering-STEM Technologies (One Science Credit).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades H-10-12. Prerequisite —
Algebra I, and Concepts of Engineering and Technology or other foundational engineering course. To

@ receive credit in science, students must meet the 40% laboratory and fieldwork requirement identified in
§74.3(b)(2)(C) of this title (relating to Description of a Required Secondary Curriculum).
(b) Introduction.
CTE instruction provides content aligned with challenging academic standards and rglevant technical
[@0) knowledge and skills for students to further their education and succeed in curre i
professions.
The Science, Technology, Engineering, and Mathematics (STEM) Career, planning,
Q) managing and providing scientific research and professional and technica 1 ysical science
social science, engineering) including laboratory and testing services, and re
services.
Principles of Engineering STEM Technologies. Principles of ¥ In the course-specific paragraph (after CTE
engineering STEM survey course designed to expose students and cluster paragraphs), include verbiage to
technologies that they will encounter in a postsecondary engis the effect that “a focus of the course is
STEM domain. Students have an opportunity to investigate enging pmbl?m'SOlV.l ne, measu rement, and
experimentation skills.
H3) Principles of Engineering STEM Technologles nce, technology, engineering,
and math engineeringandseientiie concepts j )
engineering-designproblems: Students willdev ing SKills and apply their knowledge of
research and design to create solutions tefvai enge ] also learn how to document
their work and communicate their solution of the professional community
Nature of science. Science, as de al Academy of Sciences, is the "use of evidence to
construct testable explanatio 1 phenomena, as well as the knowledge generated
2)(4) | through this process." Thi easing knowledge is described by physical
mathematical, and cong hould kmow that some questions are outside the realm of
science because they dea
Scientific inquiry. Scientific
3)(5) | Scientific methods of investigat ental, descriptive, or comparative. The method chosen
should be appropriate to the questio
Science and social ethics. Scientific dectsion makin ay of answering questions about the natural
H(6) | world. Students should be able to distinguish bet ientific decision-making methods (scientific
methods) and ethical and social decisions that i ce (the application of scientific information).
&)(7) | Science, systems, and models. A system is a collection of cycles, structures, and processes that interact.
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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 modeled. These patterns help
to make predictions that can be scientifically tested. 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.

O]
Students are encouraged to participate in extended learning experiences such as career and technical
(8)
student organizations and other leadership or extracurricular organizations.
Statements that contain the word "including" reference content that must be ma , while those
©
containing the phrase "such as" are intended as possible illustrative example,
(©) Knowledge and skills.
Scientific processes. The student, for at least 40% of instructional time, con tory and field
investigations using safe, environmentally appropriate, and ethical practices. Thi ent is expected to:
A demonstrate safe practices during laboratory and field invé
p g ry
B) demonstrate an understanding of the use and conservation o : isposal or
recycling of materials.
Scientific processes. The student uses scientific na i during laboratory and field
@) p g ry
investigations. The student is expected to:
know the definition of science and ug ( imitati specified in subsection (b)(2
(A) P
of this section;
know that hypotheses are tentative and te statements that must be capable of being supported or
B not supported by observatig ace. eses of durable explanatory power which have been
tested over a wide varieg ] ated into theories;
know scientific thegfies ical phenomena and are capable of being tested
by multiple independ | otheses, scientific theories are well-established and
©) y p p yp
highly-reliable explana subject to change as new areas of science and new
technologies are developed
D distinguish between scientific
g
() plan and implement descriptive, comparative, a erimental investigations, including asking
questions, formulating testable hypotheses, a ting equipment and technology;
(F) collect and organize qualitative and quantitative data and make measurements with accuracy and

precision using tools such as spreadsheet software, data-collecting probes, computers, standard
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laboratory glassware, microscopes, various prepared slides, animal restraints, stereoscopes, electronic
balances, micropipettors, hand lenses, surgical and imagining equipment, thermometers, hot plates,
lab notebooks or journals, timing devices, Petri dishes, lab incubators, dissection equipment, and
models, diagrams, or samples of biological specimens or structures;

(€)) analyze, evaluate, make inferences, and predict trends from data; and
(H) communicate valid conclusions supported by the data through methods such as lab reports, labeled
drawings, graphic organizers, journals, summaries, oral reports, and technology-based reports.
3) Scientific processes. The student uses critical thinking, scientific reasoning, and problem solving to make
informed decisions within and outside the classroom. The student is expected to:
in all fields of science, analyze, evaluate, and critique scientific explanati using empirical
A) evidence, logical reasoning, and experimental and observational testin
sides of scientific evidence of those scientific explanations, so as to iti inking by the
student;
B) communicate and apply scientific information extracted from various sourc as current events,
news reports, published journal articles, and marketing m
© draw inferences based on data related to promotional mater
(D) evaluate the impact of scientific research on society and the et
v
(E) evaluate models according to their limitations senting oBJEEts or events ;-and
@ o 1 dacorilg ?? Is this part of the science foundation that
o 7 is necessary to meet science standards?
@) Principles of engineering STEM. The stude clated fields and career
opportunities. The student is expected to:
) e ¢ mode Ord ne-obje ents: Doesn’t fit here and is a duplicate of 3E
B) differentiate betwee anology;
TSR, o . i S corinoand-ensineerinetechnolosy: comnare the roles Broadened to include the differences
©) o b deser] e \ e ] ST e d onai o) ,h | D ) between eng, eng tech and pure scientific
or job descriptions 1n th® ce, engineering, and engineering technology: advancement
(D) identify and differentiate amo engineering disciplines; and
(E) demonstrate appropriate oral, written, and visual f of technical communication.
) Design problems. The student demonstrates an un ding of design problems and works individually
and as a member of a team to solve design pro dent is expected to:
(A) solve design problems individually and in a team;
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B create solutions to existing problems using a design process;
© 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) yvork asa memb;r of a team tq gonduct research to develop a knowledge base, stimulate creative
ideas, and make informed decisions.
Energy and power. The student understands mechanisms, including simple and compound machines, and
©6) performs calculations related to mechanical advantage, drive ratios, work, and power. The student is
expected to:
A) explain how components, including gears, sprockets, pulley systems, and si machines, make up
mechanisms;
B) distinguish between the six simple machines and their attributes and
© measure forces and distances related to a mechanism;
D) calculate work and power in mechanical systems;
(E) determine experimentally efficiency in mechanical system: Adds more laboratory component
(F) calculate mechanical advantage and drive ratios of mechanis
7 rsion, and circuits and performs
(A) inexhaustible;
(B) For parallelism with 6D
©
(D)
requirements and how energy sources can be
@®) .
and geometry in order to calc energy trag@@r and determine power loss and efficiency. The student
is expected to:
(A) explain the purpose of energy ma
B) evaluate system energy requirements in order ct the proper energy source;
© explain how multiple energy sources can b bi o convert energy into useful forms;
(D) describe how hydrogen fuel cells create electricity and heat and how solar cells create electricity;
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) measure and analyze explain how thermal energy is transferred via convectlon conduction, and Adds more laboratory component
radiation; an R
F) analyze how thermal energy transfer is affected by conduction, R-values, and radiation; and
& (G) calculate resistance, efficiency, and power-energy-transfer,4in power transmission and distribution SE is unclear. The breakout will show
applications for various material properties.and-material-conduetivity. why.
©) Materials and structures. The student understands the interaction of forces acting on a body and performs
calculations related to structural design. The student is expected to:
(A) illustrate,-and calculate, and experimentally measure all forces acting upon a given body; Adds more laboratory component
B) locate the centroid of structural members mathematically;
© 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 d
(€)) calculate the X and Y components given a vector;
(H) calculate moment forces given a specified axis;
O calculate unknown forces using equations o
o) calculate external and internal forces i e i uss\using translational and
rotational equilibrium equations.
(10) Materials and structures. The student underStan fies and the importance of choosing
appropriate materials for design. T
A) conduct investigative nog aterial property tests on selected common household
products;
®B) calculate and meas i ass, density, and surface area of selected common Adds more laboratory component
household products; a
© identify the manufacturing proee gd o create selected common household products.
an Materials and structures. The student naterial testi determine a product's function and
performance. The student is expected (6
(A) use a design process and mathematical form lve and document design problems;
B) obtain measurements of material samples such as length, width, height, mass;
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©

use material testing to determine a product's reliability, safety, and predictability in function;
g p y p

(D) identify and calculate test sample material properties using a stress-strain curve; and
identify and ealeutate compare measurements and calculations of sample material properties such as | Adds more laboratory component
(E) elastic range, proportional limit, modulus of elasticity, elastic limit, resilience, yield point, plastic
deformation, ultimate strength, failure, and ductility using stress-strain data points.
Control systems. The student understands that control systems are designed to provide consentient
(12) 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 software application;
B) create control system operating programs using computer software;
© create system control programs that use flowchart logic;
(D) select appropriate inputs and output devices based on the need of a techno stem; and
(E) judge between open- and closed-loop systems in order to sg system for a
given technological problem.
(13) Materials and structures. The student demonstrates an understanding C sterhs and
calculates values in a variety of systems. The student is expected
(A) identify and explain basic components and
(B) differentiate between pneumatic and h ydrodynamic and hydrostatic
systems;
© use Pascal's Law to calculate values in a
D) distinguish between gauge pressure and between temperature and absolute
temperature;
(E) calculate values in g
F calculate flow rate,
(14) Statistics and-kinematies. The es an understanding of statistics and-kinematies and
applies the concepts beth to real- ering design problems. The student is expected to:
(A) calculate the theoretical probabil
B) calculate the experimental frequency distribut
© apply the Bernoulli process to events that distinct possible outcomes;
(D) apply AND, OR, and NOT logic to solve complex probability scenarios;
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(E) apply Bayes's theorem to calculate the probability of multiple events occurring;
1) calculate the central tendency of a data array, including mean, median, and mode;
() calculate data variation, including range, standard deviation, and variance;
H) create a histogram to illustrate frequency distribution;
&5
&
&
@ roleneeded
(5s) Kinematics. The student demonstrates an understanding of kinematics in Sgimand two g@#€nsions and
applies the concepts to real-world engineering design problems. The studen g to:
(A) calculate distance, displacement, speed, velocity, and acceleration from data;
calculate experimentally the acceleration due to gravity gi Wk S 2 free-fa Adds experimental to help satisfy
(B) requirement of 40% laboratory
instruction
© calculate the X and Y components of a projecia
) determine the angle needed to launch a p en the projectile's initial

velocity.
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§130.367. Engineering Mathematics (One Credit). (One Mathematics Credit)

TEKS with edits Committee Comments
(@) General requirements. This course is recommended for students in Grades 11-12. Prerequisite: Algebra
11

Introduction.

(b)

knowledge and skills for students to further their education and succeed i
professions.

managing and providing scientific research and professional a,
social science, engineering) including laboratory and testing s
services.

Moved from introduction so it has changes
in colors. Follows introduction format.

such as robotics, data acquisition, spatial ap i gctri ent, manufacturing processes,
materials engineering, mechanical drive ] ics, o ems, quality control, and

containing the phrase " as" are intended J@ssible 1llustrative examples.

(©) Knowledge and skills.

The student demonstrates profe ¥/emplovability skills as required by business and

& industry. The student is expected 18

(A) Demonstrate knowledge of how S appropria peak politely, and conduct ones’ selfin a
manner appropriate for the professidn.

(B) Show the ability to cooperate, contribute, an rate as a member of a group in an effort to
achieve a positive collective outcome.

(@) 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-
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relevant activities in a way that produces efficient results; and

Demonstrate punctuality, dependability, reliability, and responsibility in performing assigned tasks as

directed.
B2 The student uses mgthematically based hydraulics concepts 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;
©) 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.
The student uses mathematical concepts of structure design to define and i i quire data,
2(3) | apply concepts of moments and bending stress, and apply concepts of trus i alysis. The
student is expected to:
(A) calculate a resultant force;
B) apply the concept of equilibrium to force calculations;
© calculate a force using a free-body diagram;
D) develop an application of strain gauges that dg y and experimentally the force
on a structural element;
(E) calculate the magnitude of force applig
® apply the moment equilibrium equatio
(€)) calculate, measure, and illustrate a
H) determine and depict th
Q) calculate forces in ty
Q) apply modulus of ela
(K) calculate a beam deflectio
L) determine and depict the criti
™M) design and apply factors of safety te
3)(4) | The student understands the properties of trigono spatial 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.
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The student understands the concepts of design processes with multi-view computer-aided drafting and
design drawings for facilities layouts, precision part design, process design, injection mold design,

General thought to adapt this section to
make it open to a wider range of design
tools and manufacturing concepts such as

“(5) and computer-aided manufacturing ferlathe,as applied to processes utilizing 3D printing, laser cutting, laser cutting and 3D printing. Committee 2
and computer numerical control manufacturing process. and-injection-meld-design. The student is made some similar wording changes for one
expected to: of their courses. Could get some

information from them on wording.
(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;
©) calculate;-analyze; and apply the proper cycle time and analyze machines re to meet a specified
production rate;
(D) demonstrate the calculation and application of output shaft speed and
(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 requirements;
G) calculate and apply the proper spacing between the cente specified
tolerance;
H) apply positional tolerances to assembled parts;
) predict the production cost of a product given
@) apply the correct spindle speed for a com evice by calculation;
X apply the correct feed rate for a comy by using calculation;
L) calculate the pressure drop in an injectio
M) design a gate size in an inj
N) determine the size of
©O) create size runners
The student calculates elec es electrical measuring instruments to experimentally
)(6) , :
test their calculations. The stud
(A) apply common electronic form
B) use engineering notation to properly i d and measured values;
© compare and contrast the mathematical diffe tween a direct current and alternating current;
D) show the effect and give an application of an inductor in an alternating current circuit and-give-an

srphenten:
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show the effect and give an application of a capacitor in an alternating current circuit and-give-an

E) :
application;
® create a resistive capacitive timing circuit in a time-delay circuit;
(€)) 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
) calculate the cost of operating an electric motor.
The student applies mathematical principles of pneumatic pressure and flow to ex pressure versus
6)(7) cylinder force, apply and manipulate pneumatic speed control circuits, and des maintenance of
pneumatic equipment, centrifugal pump operation and characteristics, data sition 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 demenstrate explain how gage pressure and absolute pressure are different;
©) laws and use
the ideal gas law to solve problems:
(D) convert air volumes at pressures to free air volumes;
E)
(F)
(G)
ssure between English and SI units,
(H) o . i
and dimensional analysis, su
) convert between units g
BJ) explain the importa
AHEK) demonstrate the meas
calculate Reynolds number'% e type of fluid flow in a pipe, including laminar flow,
L)
transitional flow, and turbulen
oM calculate friction head loss in a given pipe length head loss tables and/or charts;
BN calculate total suction lift, total suction head ischarge head, and the total dynamic head of a
system for a given flow rate;
&
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©
&
Q(O)
&)
S(P) calculate centrifugal pump brake horsepower given pump efficiency and hydra power;
calculate the effect of impeller diameter and speed on the flow rate of a cg gal pump and pump
HQ) .
head;
EHR) predict the effect of impeller diameter on a pump head capacity curve; &
an o the effectof impellerspeed-on Added to SE (Q)
()
9
he With 7 (C) and (D) removed, this strand
@ RRPT only had 2 remaining SEs. With the
e amount of material presented in strand 6,
this strand is recommended for deletion.
&
B)
© This is covered in 4
fant} This is covered in 4
The student applies mathématical principles of material engineering, including tensile strength analysis,
8) data acquisition systems, analysis, shear and hardness testing and analysis, and
design evaluation. The stude
A) calculate stress, strain, and el€ ¢ the modulus of elasticity for a material or model with a
given set of data;
B) analyze and explain the importance of sensitivit elation to material engineering;
© analyze the operation of a data-acquisition lication or program;
(D) mathematically analyze a part for stress and strain under a compression load;
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(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) design-and apply factors of safety to material engineering designs; and “design factors of safety” does not make
s€nse
(H) create material testing conditions for a model using equipment such as a polariscope.
The student applies mathematical principles for mechanical drives, including levers, linkages, cams,
9) 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 uni measurement;
© calculate the magnitude of force applied to a rotational system;
(D) calculate the mechanical advantage of first-, second-, and third-class lever:
compare and-contrast the advantages and disadvantages o arce classes of for different “to compare” shows similarities and dis-
(E) applications; si.mi.lar.itie.s.; “to contrast” only shows
dissimilarities
1) calculate and analyze the coefficient of friction in its proper
(€)) analyze and calculate mechanical advantag ng proper units of measurement;
(H) calculate the mechanical advantage of g
O compare and contrast at least two mé
@) calculate rotary mechanical power applié
(K) analyze the mechanical ef]
L) demonstrate various e
™M) calculate the shaft sp
N) calculate sprocket ratio @
The student applies mathematica quality assurance, including using precision measurement
(10) tools, statistical process control, co ysis of quality assurance control charts,
geometric dimensioning and toleranci i ntation, and form tolerances. The student is
expected to:
(A) evaluate the readings of dial calipers and make precise measurements;
B use at least three measures of central tendency to analyze the quality of a product;
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©

use a manually constructed histogram to analyze a given a set of data;

construct and use a mean-value-and-range chart to determine if a process remains constant over a

D) specified range of time;
(E) examine the maximum and minimum limits of a dimension given its tolerance; and
F use position tolerance to calculate the location of a hole.
They may not know how to program a
an robot.
&
B)
©
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§130.371. Principles of Technology (One Science Credit).

environmentally appropriate, and ethical practices. These investigations must involve actively obtaining
and analyzing data with physical equipment, but may also involve experimentation in a simulated
environment as well as field observations that extend beyond the classroom. The student is expected to:

TEKS with edits Committee Comments

(@) General requirements. This course is recommended for students in Grades 10-12. Prerequisites: one
unit of high school science and Algebra I. To receive credit in science, students must meet the 40%
laboratory and fieldwork requirement identified in §74.3(b)(2)(C) of this title (relating to Description of a
Required Secondary Curriculum).

(b) Introduction.

1) Principles of Technology. In Principles of Technology, students conduct laboratory and field
investigations, use scientific methods during investigations, and make informed ions using critical
thinking and scientific problem solving. Various systems will be described i ,
energy, and matter. Students will study a variety of topics that include la i servation of
energy, momentum, electricity, magnetism, thermodynamics, and chara i ior of waves.
Students will apply physics concepts and perform laboratory experimenta st 40% of
instructional time using safe practices.

@) Nature of science. Science, as defined by the National Acad i i e of evidence to
construct testable explanations and predictions of natural phe edge generated
through this process." This vast body of changing and increasi y physical,
mathematical, and conceptual models. Students should know th outside the realm of
science because they deal with phenomena that a

) Scientific inquiry. Scientific inquiry is the p
Scientific methods of investigation can b omparative. The method chosen
should be appropriate to the question bg

“) Science and social ethics. Scientific decm ering questions about the natural
world. Students should be able to.d en sc1ent1ﬁc decmon -making methods and ethical and
social decisions that involve

Q) Scientific systems. A s ; tures, and processes that interact. All systems
have basic properties s of space, time, energy, and matter. Change and
constancy occur in syste e observed, measured, and modeled. These patterns help
to make predictions that ca sted. Students should analyze a system in terms of its
components and how these co to each other, to the whole, and to the external
environment.

© Knowledge and skKills.

Q) The student, for at least 40% of instructional ti cts laboratory and field investigations using safe,
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(A)

demonstrate safe practices during laboratory and field investigations; and

®)

demonstrate an understanding of the use and conservation of resources and the proper disposal or
recycling of materials.

@

The student uses a systematic approach to answer scientific laboratory and field investigative questions.
The student is expected to:

(A)

know the definition of science and understand that it has limitations, as specified in subsection (b)(2)
of this section;

(B)

©

and highly-reliable explanations, but may be subject to change as new a ience and new
technologies are developed;

(D)

(E)

)

supply (H, He, Ne, Ar), hand-held vist S S, slotted and hooked lab masses,
bar magnets, horseshoe mag 8, convex lenses, pendulum support, power supply, ring
clamps, ring stands, stop j apparatus, tuning forks, carbon paper, graph paper,

(©)

as appropriate such as ripple tank with wave
radiation monitor, computer, ballistic pend
pulley with table clamp, resonance tube,
cylinders, and ticker timer;

tor, wave motion rope, micrometer, caliper,
ctroscope, inclined plane, optics bench, optics kit,
een, four-inch ring, stroboscope, graduated
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H) make measurements with accuracy and precision and record data using scientific notation and
International System (SI) units;

(@ identify and quantify causes and effects of uncertainties in measured data;

() organize and evaluate data and make inferences from data, including the use of tables, charts, and
graphs;

W) communicate valid conclusions supported by the data through various methods such as lab reports,
labeled drawings, graphic organizers, journals, summaries, oral reports, and technology-based
reports; and

@©) express and manipulate relationships among physical variables quantitativ cluding the use of
graphs, charts, and equations.

©) The student uses critical thinking, scientific reasoning, and problem solv i ed decisions

within and outside the classroom. The student is expected to:

(A) in all fields of science, analyze, evaluate, and critique smentlﬁc explanat1 using empirical
evidence, logical reasoning, and experimental and obseryatie examining all
sides of scientific evidence of those scientific explanatio thinking by the
student;

(B) communicate and apply scientific information extracted fro as current events
news reports, published journal articles, and

© draw inferences based on data related tg

(D) explain the impacts of the scientifi prical and contemporary
scientists on scientific thought and s@

(E) research and describe the connections be

() express and interpret re accordance with accepted theories to make
predictions and solvg ding problems requiring proportional reasoning
and graphical vec

4 The student uses the scie pate physical concepts. The student is expected to

(A) understand that scientific ntative and testable statements that must be capable of
being supported by observatie

(B) understand that scientific theoriestare based on 1 and physical phenomena and are capable of
being tested by multiple independent researc

©) design and implement investigative procedures;

(D) demonstrate the appropriate use and care of laboratory equipment;
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(E) demonstrate accurate measurement techniques using precision instruments;
(F) record data using scientific notation and International System (SI) of units;
(©) identify and quantify causes and effects of uncertainties in measured data;
H) organize and evaluate data, including the use of tables, charts, and graphs;
@ communicate conclusions supported through various methods such as laboratory reports, labeled
drawings, graphic organizers, journals, summaries, oral reports, or technology-based reports; and
) record, express, and manipulate data using graphs, charts, and equations.
®) The student demonstrates appropriate safety techniques in the field and laborat
student is expected to:
(A) master relevant safety procedures;
(B) follow safety guidelines as described in various manuals, instructions,
© identify and classify hazardous materials and wastes; and
(D) make prudent choices in the conservation and use of res
materials and wastes appropriately.
©) The student uses critical-thinking, scientific-reasoning, and prob e student is
expected to:
(A) analyze and evaluate scientific explanati
experimental and observational testig
(B) communicate and apply scientific in
©) explain the societal impacts o
(D) research and describe th hnologies and future career opportunities.
) The student describes 2 ion in a variety of situations. The student is
expected to:
(A) generate and interpret reléva i ng graphs and charts for one- and two-dimensional
motion, including:
W) using and describing one- displacement, distance, speed, velocity,
average velocity, acceleratio ;
(i) using and describing two-dimensional ¢ for projectile and circular motion; and
(i) using and describing vector forces and resolution;
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(B) describe and calculate the effects of forces on objects, including law of inertia and impulse and
conservation of momentum;

(©) develop and interpret free-body force diagrams; and

(D) identify and describe motion relative to different frames of reference.

®) The student describes the nature of forces in the physical world. The student is expected to:

(A) research and describe the historical development of the concepts of gravitational, electromagnetic,
weak nuclear, and strong nuclear forces;

(B) describe and calculate the magnitude of gravitational forces between two obj

© describe and calculate the magnitude of electrical forces;

(D) describe the nature and identify everyday examples of magnetic for

(E) describe the nature and identify everyday examples of electromagnetic

(F) characterize materials as conductors or insulators based on,their electrical p

(©) design and construct both series and parallel circuits and
resistance, and power of various circuits;

H) investigate and describe the relationship between electric an pplications such as
generators, motors, and transformers; and

D describe technological applications of th

(©) The student describes and applies the 1 efvati gy)and momentum. The student is

expected to:

(A) describe the transformational process be ork, potential energy, and kinetic energy (work-
energy theorem);

(B) use examples to ana i ps among work, kinetic energy, and potential
energy;

© describe and calculate y of, the power generated within, the impulse applied to,
and the momentum of a P

(D) describe and apply the laws O and conservation of momentum.

(10) The student analyzes the concept of tf . tudent is expected to:

(A) describe how the macroscopic properties o odynamic system such as temperature, specific
heat, and pressure are related to the mole matter, including kinetic or potential energy of
atoms;
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(B)

contrast and give examples of different processes of thermal energy transfer, including conduction,
convection, and radiation; and

© analyze and explain technological examples such as solar and wind energy that illustrate the laws of
thermodynamics, including the law of conservation of energy and the law of entropy.

(11) The student analyzes the properties of wave motion and optics. The student is expected to:

(A) examine and describe oscillatory motion and wave propagation in various types of media;

(B) investigate and analyze characteristics of waves, including velocity, frequency, amplitude, and
wavelength;

© investigate and calculate the relationship between wavespeed, frequency,

(D) compare and contrast the characteristics and behaviors of transverse
electromagnetic waves and the electromagnetic spectrum, and longi uding sound
waves;

(E) investigate behaviors of waves, including reflection, refraction, diffraction, erence, resonance,
and the Doppler effect;

() describe and predict image formation as a consequence o : or and
refraction through a thin convex lens; and

(©) describe the role of wave characteristics and
applications.

(12) The student analyzes the concepts of aton omena. The student is expected

to:

(A) describe the photoelectric effect and th

(B) compare and explain emj

© describe the signific
as nuclear stabilit

(D) describe the role of
and

(E) explore technology applicatio
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§130.372. Scientific Research and Design (One Science Credit).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades 11-12. Prerequisite: one unit
of high school science. To receive credit in science, students must meet the 40% laboratory and fieldwork

a : . ) . .. . . .
@ requirement identified in §74.3(b)(2)(C) of this title (relating to Description of a Required Secondary
Curriculum).
(b) Introduction.
Career and Technical Education - Career and technical programs are dedicated to preparing young Consistency of structure: Statement for
) people to manage the dual roles of family member and wage earner. Career and t cal programs consistency amongst CTE courses
enable students to gain entry-level employment in a high-skill, high-wage job I to continue their
education.
Science, Technology, Engineering and Mathematics (STEM) cluster - S er: Planning, Consistency of structure: Statement for
Q) managing and providing scientific research and professional and technical se _physical science, | consistency amongst courses in the STEM
social science, engineering) including laboratory and testing services, and resea d development cluster
services
[€))] Scientific Research and Design course dconS%St?nCy of structure: Course
escription
Nature of science. Science, as defined by the Nationa i se of evidence to CQHSiSteHCY of structure: Due to course
construct testable explanations and predictions g well as the knowledge generated | being approved for science credit
5 (4) | through this process." This vast body of changing i Asi dge is described by physical,
mathematical, and conceptual models. Stug estions are outside the realm of
science because they deal with phenome
Scientific inquiry. Scientific inquiry is the pla d deliberate investigation of the natural world.
2>(5) | Scientific methods of investigatig i descriptive, or comparative. The method chosen
should be appropriate to the g
Science and social ethic vay of answering questions about the natural
33(6) | world. Students should b istingui veen scientific decision-making methods (scientific
methods) and ethical and so¢ial olve science (the application of scientific information).
Scientific systems. A system is cles, structures, and processes that interact. All systems
have basic properties that can be d space, time, gnergy, and matter. Change and constancy
) (7) | occur in systems as patterns and can be ob , and modeled. These patterns help to make
predictions that can be scientifically tested. Students d analyze a system in terms of its components
and how these components relate to each other, t ole, and to the external environment.
®) Students are encouraged to participate in extended learning experiences such as career and technical Consistency of structure: Statement for

student organizations and other leadership or extracurricular organizations.

consistency amongst CTE courses
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Statements that contain the word "including" reference content that must be mastered, while those

Consistency of structure: Statement for

@) containing the phrase "such as" are intended as possible illustrative examples. consistency amongst CTE courses
(©) Knowledge and skills.
) The student demonstrates professional standards/employability skills as required by business and
industry. The student is expected to:
(A) Demonstrate knowledge of how to dress appropriately, speak politely, and conduct ones’ selfin a
manner appropriate for the profession.
B) Show the ability to cooperate, contribute, and collaborate as a member of a group in an effort to
achieve a positive collective outcome.
(®) Present written and oral communication in a clear, concise, and effective ma
D) Demonstrate time management skills in prioritizing tasks. following sche , and performing goal-
relevant activities in a way that produces efficient results; and
(E) Demonstrate punctuality, dependability, reliability, and responsibilit i signed tasks as
directed.
The student, for at least 40% of instructional time, conducts laboratory and fiel tigations using safe,
B2 environmentally appropriate, and ethical practices. These inve i ively obtaining
and analyzing data with physical equipment, but may also inve
environment as well as field observations that extend beyond th expected to:
(A) demonstrate safe practices during laboratory and field investig
B) demonstrate an understanding of the use an ces and the proper disposal or
recycling of materials.
The student uses a systematic approach t field investigative questions.
203) :
The student is expected to:
A) know the definition of sciencgsand hat it has limitations, as specified in subsection
Introduction (b)(4).
The verbiage in all of the Student
Expectations for TEKS (3) in red is the
. 4 a Rt IHStoC-Capavt-61-ooihg standard verbiage for most courses that
""" ppo \w ‘ of-atrante-exp OFy-poOwe confer a science credit for graduation
(B) vhich-have beentested-ova vide-varigP ot cond ncorporatedinto-theories: requirements. The suggested changes in
understand that hypotheses ar8 l! ! Dut testable egplanations capable of being supported or not gBreeI:iare t;ubf' m;sntkto solicit feegba_Ck'
supported by observational evide and while ng ctly turned into theories, hypotheses can be ased on the feedback, recommendations
. . .. . . : . might be made for consistency to include
validated by repeated investigation and consiste f results can be incorporated into theories;
the same language on other CTE courses for
science credit.
know that scientific theories are based on natural and physical phenomena and are capable of being
© tested by multiple independent researchers. Unlike hypotheses, scientific theories are experimentally

supported through rigorous testing methods and are well-established and highly-reliable explanations._
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; However, theories bt may be subject to change with emerging areas of science and technologies. as

(D)

distinguish and differentiate between scientific hypotheses and seientifie theories;

Word not needed

(E)

design and implement investigative procedures, ask well defined questions. relading making

observations, asking-wel-defined-questions; formulating testable hypotheses;-and identifying
variables when appropriate, selecting appropriate equipment and technology;and-evaluating

numerical-answers-for reasonableness:

Rewrite for better understanding

()

collect and organize qualitative and quantitative data, evaluating numerical answers for

Changed equipment — the list has equipment
that is not for measurement so they have
been separated.

(G)

analyze, evaluate, make inferences, and predict trends fro

(H)

identify and quantify causes and effects of uncertainties in

)

graphs; and

)

communicate valid conclusions supportg

4

(A)

evidence, logical r¢ i al and obServational testing, including examining all
sides of scientific ev explanations, so as to encourage critical thinking by the
student;

B

©

draw inferences based on data relat€d to promoti aterials for products and services;

(D)

explain the impacts of the scientific contrib
scientists on scientific thought and society;

variety of historical and contemporary

(E)

research and describe the connections between science and future careers; and
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express and interpret relationships symbolically in accordance with accepted theories to make

® predictions and solve problems mathematically, including problems requiring proportional reasoning
and graphical vector addition.
@)5) The student formulates hypotheses to guide experimentation and data collection. The student is expected
to:
(A) perform background research with respect to an investigative problem; and
(B) examine hypotheses generated to guide a research process by evaluating the merits and feasibility of
the hypotheses.
£)(6) | The student analyzes published research. The student is expected to:
(A) identify the scientific methodology used by a researcher;
B) examine a prescribed research design and identify dependent and ind
©) evaluate a prescribed research design to determine the purpose for each o edures performed;
and
D) compare the relationship of the hypothesis to the conclusio
€6)(7) | The student develops and implements investigative designs. The
A) interact and collaborate with scientific research 1entific community
to complete a research project;
B) identify and manipulate relevant variab
y p
© use a control in an experimental proé
(D) design procedures to test hypotheses.
A8 The student collects, organize litative and quantitative data obtained through
experimentation. The studex
(A) differentiate betwee Aligns to CCRS — Math VI B 1
. e . .. Observations are recorded; if an event
o9-(B) record observations 4 ithin an investigation; occurs and isn’t observed, no way to record
C acquire, manipulate, and analy g appropriate equipment and technology following the Adds alignment to CCRS —Math IV A 1,
B Q) rules of significant digits; Science II A 7, and Science II F 2
D) dentify s frand d svst . d differentiate bet both tvoes of . Aligns to CCRS —Math X B 2
identify sources of random error and systema and differentiate between both types of error; Aligns to CCRS _ Science I E 1
(E) report error of a set of measured data in various formats, including standard deviation and percent Aligns to CCRS —Math VIB 3 and VIC 2

€rror,

Aligns to CCRS — Cross-Disc II D 2

Scientific Research and Design

89




& (F) construct data tables to organize information collected in an experiment; and
B (G) evaluate data using statistical methods to recognize patterns, trends, and proportional relationships.
£)(9) The student knows how to synthesize valid conclusions from qualitative and quantitative data. The
student is expected to:
(A) synthesize and justify conclusions supported by research data; Multiple levels of complexity desired
B) consider and communicate alternative explanations for observations and results; and
© identify limitations within the research process and provide recommendations for additional research.
©)(10 The student communicates conclusions clearly and concisely to an audience of sionals. The student
is expected to:
construct charts, tables, and graphs in facilitating data analysis and i Aligns to CCRS — Cross-Disc I C 8 and
(A) results clearly and effectively using technology, including oral present Cross-Disc [1 D 3
research project to an audience of peers and professionals; and
(B) suggest alternative explanations from observations or tren i ithi or from prompts

provided by a review panel.
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§130.373. Engineering Design and Problem Solving (One Science Credit).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grades 11-12. Prerequisites:

) Geometry, Algebra II, Chemistry, Principles of STEM Technolog and Physics (can be taken
concurrently).

(b) Introduction.
CTE instruction provides content aligned with challenging academic standards and relevant technical

[@0) knowledge and skills for students to further their education and succeed in current or emerging
professions.
The Science, Technology, Engineering, and Mathematics (STEM) Career Cl focuses on planning

Q) managing and providing scientific research and professional and technica .. sical science,
social science, engineering) including laboratory and testing services, an
services.
Engineering design is the creative process of solving problems b d then devising
solutions. This solution may be a product, technique, structure gs depending
on the problem. Science aims to understand the natural world, v > ape this

?3) world to meet human needs and wants. Engineering design take initing factors or
"design under constraint." Various engineering disciplines address design problems
using specific concepts from the sciences and mag sign process and
problem solving are inherent to all engineering
Engineering Design and Problem Solving carned in previous mathematics
and science courses. This course emphas ing ptobi D om well defined toward more

4 open ended, with real-world application. S ng skills to justify a solution from
multiple design options. Additiona omotes interest in and understanding of career
opportunities in engineering.
This course is intended tQ llectual talents, and practical skills in devising

) solutions to engineeringdesi . ts use the engineering design process cycle to
investigate, design, plan, R tions. At the same time, this course fosters awareness of
the social and ethical implice

6) Students are encouraged to partic ded learning experiences such as career and technical
student organizations and other lead8 i

a0 Statements that contain the word "including" refere ontent that must be mastered, while those
containing the phrase "such as" are intended as M |ustrative examples.

(©) Knowledge and skills.

e student demonstrates professional standards/emplovability skills as required by business an
A The student d trat fi | standards/ lovability skill dbyb d
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industry. The student is expected to:

The student, for at least 40% of instructional time, conducts engineering field and laboratory activities

) using safe, environmentally appropriate, and ethical practices. The student is expected to:
(A) demonstrate safe practices during engineering field and laboratory activities; and
(B) make informed choices in the use and conservation of resources, recycling of materials, and the safe
and legal disposal of materials.
@03) The student applies knowledge of science and mathematics and the tools of technology to solve
engineering design problems. The student is expected to:
(A) apply scientific processes and concepts Students have already had these subjects.
for Biology, Chemistry, or Physics relevant to engineering design probl
(B) apply concepts, procedures, and functions euthined-inthe- FEKS for , and Not necessary here or above.
Algebra Il relevant to engineering design problems;
© select appropriate mathematical models to develop solutions to engineering ;
D) integrate advanced mathematics and science skills as nec engineering
design problems;
(E) judge the reasonableness of mathematical models and solutio
) investigate and apply relevant chemical, me ical, and physical properties of
materials to engineering design problems
G) identify the inputs, processes, output
systems;
(H) describe the difference between open-loop
1) make measurements and
) use appropriate mea
and
(K) use conversions betwee
The student communicates thro
4 .
) the tools and techniques of professie
A) communicate visually by sketching'and creating ical drawings using established engineering
graphic tools, techniques, and standards;
B) read and comprehend technical documents, including specifications and procedures;
© prepare written documents such as memorandums, emails, design proposals, procedural directions,
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letters, and technical reports using the formatting and terminology conventions of technical

documentation;

D) organize information for visual display and analysis using appropriate formats for various audiences,
including, but not limited to, graphs and tables;

(E) evaluate the quality and relevance of sources and cite appropriately; and

F defend a design solution in a presentation.

g p
“@)5) The student recognizes the history, development, and practices of the engineering professions. The
student is expected to:

A) identify and describe career options, working conditions, earnings, and edu; al requirements of
various engineering disciplines such as those listed by the Texas Board fessional Engineers;

B) recognize that engineers are guided by established codes emphasizin,

©) explore the differences, similarities, and interactions among engineers, sc
mathematicians;

D) describe how technology has evolved in the field of engin® d i ill continue to
be a useful tool in solving engineering problems;

(E) discuss the history and importance of engineering innovation : conomy and
quality of life; and

® describe the importance of patents and the

65)(6) The student creates justifiable solutions tg using engineering design
practices and processes. The student is e

(A) identify and define an engineering proble

B formulate goals, objectivg

©) determine the desig
personnel, resourcé

D) establish and evaluate c@ 0 a problem, including, but not limited to, health, safety,
social, environmental, ethig

(E) identify or create alternative so
brainstorming, reverse engineerin

(F) test and evaluate proposed solutions using me uch as models, prototypes, mock-ups,
simulations, critical design review, statisti I experiments;

G) apply structured techniques to select and justify a preferred solution to a problem such as a decision

tree, design matrix, or cost-benefit analysis;
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(H)

predict performance, failure modes, and reliability of a design solution; and

prepare a project report that clearly documents the designs, decisions, and activities during each

M phase of the engineering design process.
6)(7) | The student manages an engineering design project. The student is expected to:
(A) participate in the design and implementation of a real world or simulated engineering project;
B develop a plan and timeline for completion of a project;
©) work in teams and share responsibilities, acknowledging, encouraging, and valuing contributions of
all team members;
(D) compare and contrast the roles of a team leader and other team responsibili
(E) identify and manage the resources needed to complete a project;
® use a budget to determine effective strategies to meet cost constraints;
(€)) create a risk assessment for an engineering design project;
(H) analyze and critique the results of an engineering design p
M maintain an engineering notebook that chronicles work sucht inventions, sketches,

and experiments.
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§130.374. Practicum in Science, Technology, Engineering, and Mathematics (Two to-Three Credits).

TEKS with edits

Committee Comments

General requirements. This course is recommended for students in Grade 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 science, technology, engineering, and mathematics career cluster.

Introduction.
(b) ebbed-dsne

services.

The practicum is designed to give students supervised practica J
[€))] knowledge and skills. Practicum experiences can occur in a varid apriate to the nature
and level of experience.

) Students are encouraged to participate in extend i such as career and technical
student organizations and other leadership o i
) Statements that contain the word "includg Pc mastered, while those

containing the phrase "such as" are intend@ i st ples.

3] Knowledge and skills.

(1) The student demonstrates p » ability skills as required by business and
industry. The student is e

(A) adhere to policies ane

demonstrate positive wo des, including punctuality, time management,

(B) initiative, and cooperation;

© accept constructive criticism;

(D) apply ethical reasoning to a variety of situationgdfi@rder to make ethical decisions;

(E) complete tasks with the highest standards t lity products and services;

(F) model professional appearance, including dress, grooming, and personal protective equipment as

appropriate; and
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comply with practicum setting safety rules and regulations to maintain safe and healthful working

G .7 )

© conditions and environments.

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 value to the problem-solving task;

y y g

© 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 o to accomplish goals

and objectives. The student is expected to:

A) analyze leadership in relation to trust, positive attitude, integrity, and pt key
responsibilities in a work situation;

B) demonstrate teamwork skills through working cooperatively with others to

©) demonstrate teamwork processes that promote team buildi
respect for the opinions of others, cooperation, adaptabilit

D)

(E)

(F)

G)

(H)

@

() |  demen Moved item above.

@) The student demonstrate nication skills in creating, expressing, and interpreting

information and ideas, includ

A) demonstrate the use of conte i oncepts, and vocabulary when analyzing information and
following directions;

B employ verbal skills when obtaining and conveyi formation;

©) use informational texts, Internet websites, | materials to review and apply information
sources for occupational tasks;

(D) evaluate the reliability of information from informational texts, Internet websites, and technical
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materials and resources;

(E) interpret verbal and nonverbal cues and behaviors to enhance communication;
® apply active listening skills to obtain and clarify information; and
(€)) use academic skills to facilitate effective written and oral communication.
) The student dem'onstr.ates technical knoyvledge and skills requir.ed to pursue a career in the science,
technology, engineering, and mathematics 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
© accepteritical feedback provided by-the superviser: Duplicate of (1)(C)
6) The student documents technical knowledge and skills. The student is ex
(A) update a professional portfolio to include:
(1) attainment of technical skill competencies;
(i1) licensures or certifications;
(ii1) recognitions, awards, and scholarships;
(iv) extenfled learning experien.ces such as co serv'ice,' articipation in career and
technical student organizations and pr anizati
W) abstract of key points of the practi
(vi) resume;
(vii) samples of work; and
(viii) evaluation from the
(B) present the portfolio as in a poster presentation or evaluation panel

of experts.
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