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Demonstrate employability skills required by business and industry.

Communicate effectively through writing,
speaking, listening, reading, and interpersonal
abilities.

38-44, 130-145, 225

Demonstrate creativity by asking challenging
questions and applying innovative procedures
and methods.

10, 24, 26, 38-44, 45, 62, 130-145, 178, 199,
225, 264, 280, 310, 332, 349, 372,423, 433,
470, 535, 558, 582

Exhibit critical thinking and problem solving
skills to locate, analyze and apply informationin
career planning and employment situations.

10, 24, 26, 38-44, 45, 62, 130-145, 178, 199,
225, 264, 280, 310, 332, 349, 372, 423, 433,
470, 535, 558, 582

Model work readiness traits required for
success in the workplace including integrity,
honesty, accountability, punctuality, time
management, and respect for diversity.

38-44

Apply the appropriate skill sets to be
productive in a changing, technological, diverse
workplace to be able to work independently
and apply team work skills.

38-44

Present a professional image through
appearance, behavior and language.

38-44

Develop an understanding of engineering and technology and describe the principal fields of
engineering specializations (ex. aeronautical, automotive, chemical, civil, industrial,
mechanical, computer software, electrical, and biomedical) and identify associated career

tracks.

Explain a contemporary definition of engineering.

4-9,13-15, 21-27

Identify education requirements for
engineering occupations and locations where
programs of study are available.

Career Connection:

7,21,33,37,78,98, 127,142, 157, 173, 196,
217, 240, 249, 289, 304, 326, 388, 400, 415,
457, 486, 521, 579, 615, 639, 660, 688, 710

Match engineering job titles with qualifications
and responsibilities.

Career Connection:

7,21,33,37,78,98, 127,142,157, 173, 196,
217, 240, 249, 289, 304, 326, 388, 400, 415,
457, 486, 521, 579, 615, 639, 660, 688, 710

Participate in activities related to career interests.

15, 67,92, 118, 148, 190, 228, 274, 294, 314,
340, 364, 418, 448, 572, 608, 632, 650, 668,
682, 704
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Explain how each engineering discipline will relate to
a green environment andsustainability.

9, 23, 34, 55, 103, 174, 219, 242, 252, 285,
302, 323 375,412, 425, 436, 453, 491, 516,
586, 618, 644, 658, 692

and future.

Identify the history of technology and engineering and its impact on society in the past, present,

Describe the history and development of
engineering.

4-15, 33-35

Describe the social, economic, and
environmental impacts of a technological
process, product, or system.

8, 287-288, 638-640, 643-646, 662-663

Explain the influence of technology on history and
the shaping of contemporary issues.

399-401, 535, 638-640

Describe the relationship between the STEM
cluster and society.

8, 19-26, 41, 83, 110, 125, 155, 163, 183, 209,
220, 271, 282, 286, 300, 308, 329, 337, 359,
384, 409, 440, 497, 505, 524, 588, 622, 673,
698

Evaluate the impact of science and society

human societal problems.

based on products and processes used inthe 637-647
real world for technological development.

Understand STEM knowledge and skills

to analyze and suggest solutions to 637-647

Apply STEM knowledge and skills through
hands-on research and lab experiments thatare
focused upon recreating the inventions and
social solutions that were realized in the past,
present, and possible future.

STEM Connections:

8, 20, 41, 83, 110, 125, 155, 163, 183, 209,
220, 271, 282, 286, 300, 308, 329, 337, 359,
384, 409, 440, 497, 505, 524, 588, 622, 673,
698

STEM Applications:

17,31, 49, 67,93, 119, 129, 151, 169, 190,
211, 231, 245, 277, 295, 315, 341, 367, 397,
419, 444, 481, 513, 529, 551, 573, 611, 635,
651, 669, 683, 705

Identify key people who have influenced

use of technology.

. 9-13, 33-34
technological change.
Describe the impact of governmental and political 636-648
systems on technological innovations.
Demonstrate ethical and professional
engineering behavior in the development and 39-40
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Demonstrate and follow safety, health, and environmental standards related to the Science,
Technology, Engineering, and Math (STEM) workplaces.

Implement workplace and product safety
standards such as OSHA, EPA, 1SO, GMP, and
UL. (STEM-ST3).

40-41, 107, 110, 388, 535, 544, 643-646

Accurately interpret safety signs, symbols, and

costs of safety in business and industry.

labels (Hazardous Communications). 40-41
Demonstrate and incorporate

safe laboratory procedures in lab, 36-57
shop, and field environments.

Explain how the incorporation or lack of

safety practices impact the economy and 36-57

Identify, select, and use appropriate Personal

Protective Equipment (PPE), follow work area

organization procedures and follow Standard

Operating Procedures (SOP) when performing
work.

40-41, 83, 107, 110, 124, 535

Identify criteria of usage, care, and maintenance for tools and machines.

Identify, select, and use appropriate tools and
machines for specific tasks.

159, 405, 415, 434-446, 455-457

Demonstrate safe use of tools and machines.

99-116, 405-415

Use precision tools and instruments to measure
and convert units.

43, 99-116, 405-415

Utilize appropriate computer hardware and
software to compose, analyze and synthesize
data to document the design process.

94-115, 434-446

Apply proper maintenance techniques for tools,
machines, and hardware.

94-115, 405-415, 455-457

Apply fundamental principles of the engineering design process.

Understand and apply the engineering
design process through project based
learning activities.

Engineering Design Challenge:

15, 25, 51-64, 67,92, 118, 148, 162, 168, 190,
193-197, 228, 274, 314, 340, 364, 418, 448,
572, 608, 232, 650, 668, 682, 704

TSA Modular Activity:

93, 276, 366, 449, 480, 550, 610

Conduct technical research to develop possible
solutions to a stated engineering problem.

57-64
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Refine a design by using technical sketches,
prototypes and modeling to ensure quality,
efficiency, and productivity of the final
product.

50-64, 69-90, 95-115

Evaluate the design solution using
conceptual, physical, and mathematical
models at various intervals of the design
process (optimization and iterations) in
order to check for proper design and note
areas where improvements are needed.

50-64, 69-90, 95-115

Apply engineering economics and optimal design
techniques to a design solution.

69-90, 95-115, 121-128, 130-145

Record and organize observations and test data
during design evaluation.

121-128, 130-145

Finalize solutions and communicate
observation, processes, and results of the
entire design process, using verbal, graphic,
guantitative, qualitative, virtual, and physical
means.

25, 37-38, 57-64, 69-90, 121-128, 130-145,

193-197, 198-200

Use appropriate technology to collect, record, manipulate, analyze, and report data.

Demonstrate the ability to recognize cause and
effect when faced with projects orissues.

50-64, 68-89, 195-197

Recognize measurable attributes in units,
objects, systems, and processes inassigned
activities.

106-116, 121-128

Organize data and the consequences of the
problems or issues, and research the material
placing it in manageable formats.

57-64, 120-124

Attempt to predict the outcomes based on data
collected in a project or experiment.

57-64, 89, 120-124

Defend one's position based on quality
collection of facts and data supporting
plans, processes, and/or projects.

63-64, 120-124, 130-141

Draw a conclusion when confronted with
data or observations that focus on the
observed plans, processes, or projects at
hand.

63-64, 195-197, 285-289

Analyze change as a result of data differences and
changing environmental values.

63-64, 192-196

Use qualitative and quantitative skills to conduct a
simple scientific inquiry and economic analysis;
use the data to draw a conclusion based on the
analysis.

23,42-43, 89, 125-129
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Recognize the value of the reiterative process
to improve date and to improve thedesign 63-64, 125-129
process.

Students design a solution to an engineering problem applying math and science principles.

Apply science and mathematics
concepts and principles to resolve
plans, projects, processes, issues, or
problems through methods of inquiry.

19-26, 41-44, 50-64

Use the protocols in science and mathematics
to integrate solutions related to technicalor

. . o . 19-26, 50-64
engineering activities using the content and
concepts related to the situation or problems.
Explain the role of modeling and/or simulation in 94-115

science and engineering.

Communicate and collaborate with others on
inquiry or resolution of issues/problems inthe 68-69, 130-145
global community.

Defend one's solution based on quality
collection of facts and data supporting

plans, processes, and/or projects and 130-145

communicate the solution both orally

and written.
Demonstrate the application of STEM in the real world.

Summarize and differentiate the uses of 342-356, 398-415, 450 -468, 514-527, 530-
engineering and various technologies for STEM 536, 552-569, 574-602, 612-629

fields such as Aerospace, Automotive, Medical,
Biotechnology, Energy and Power, Information
and Communication, Automation and Robotics,
Transportation, Manufacturing, and
Construction.

Students explore how related career and technology student organizations are integral parts of
career and technology education courses. Students will develop leadership, interpersonal, and
problem-solving skills through participation in co-curricular activities associated with the
Technology Student Association.

(TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610

Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704

Explain the goals, mission and objectives of CTSO
organizations.

Explore the impact and opportunities a student (TSA) Technology Student Association
organization (TSA) can develop to bring business (TSA) Modular Activities:
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and education together in a positive working
relationship through innovative leadership and
career development programs.

93, 276, 366, 449, 480, 550, 610

Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704

Explore the local, state, and national
opportunities available to students through
participation in related student organization
(TSA) including but not limited to conferences,
competitions, community service, philanthropy,
and other (TSA) activities.

(TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610

Engineering Design Challenge:

15, 67, 92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704

Explain how participation in career and
technology education student organizations can
promote lifelong responsibility for community
service and professional development.

(TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610
Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704

Demonstrate teamwork, leadership,
interpersonal relations, and project
management.

36-44, 73, 696-702

(TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610

Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704

Through teamwork, apply the skills and abilities
in requirements analysis and configuration
control while working with plans, processes,
and projects as assigned.

36-44, 73, 171-174, 696-702

(TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610

Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704

Through teamwork, use the skills required in
project management to track and assessthe
progress of a plan, process, or project as
assigned.

(36-44, 73, 171-174, 696-702

TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610

Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448,572, 608, 632, 650,
668,704
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Through teamwork, apply the skills in quality
assurance as well as those in process
management and development for appropriate
applications of systems integration techniques to
an assigned project.

36-44, 73, 696-702

(TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610

Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704

Effectively use project management techniques
(e.g., teamwork, appropriate time
management practices, effective organizational
skills, conduct analysis of cost, resources, and
production capacity, and quality practices with
continuous improvement).

36-44, 73, 696-702

(TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610
Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704

Understand and demonstrate proper work
ethics when working with plans, processes, and
projects as assigned

36-44, 73, 696-702

(TSA) Technology Student Association

(TSA) Modular Activities:

93, 276, 366, 449, 480, 550, 610

Engineering Design Challenge:

15, 67,92, 118, 148, 168, 190, 228, 274, 294,
314, 340, 364, 418, 448, 572, 608, 632, 650,
668,704
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