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Purpose

The purpose of this program is to provide students with a foundation of knowledge and technically oriented experiences in the study of technical
design. This program focuses on transferable skills and stresses understanding and operation of complex two and three-dimensional graphics,
editing, and image analysis tools to better understand, illustrate, explain, and present technical concepts and principles. Science, math, and visual
design concepts are reinforced throughout each course.

The content includes, but is not limited to, a study of the purposes, instruments, processes, and technical skills associated with technologies used in
the design, creation, and deployment of technical design renderings. In addition to complex illustration tools, the content of this program includes
the development of essential computer application skills (e.g., word processing, spreadsheet, presentation). The content and activities will also
include the study of entrepreneurship, safety, and leadership skills.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.

Program Structure

This program is a planned sequence of instruction consisting of three credits.
To teach the course(s) listed below, instructors must hold at least one of the teacher certifications indicated for that course.

The following table illustrates the secondary program structure:


http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
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Course Course Title Teacher Certification Grad_uatlon
Number Requirement
8401010 Technical Design 1 EﬁéF;éNG @7 7G 1 credit 3 CT
8401020 Technical Design 2 GRAPH ARTS @4 1 credit 3 CT

: : TECED 1 @2 :
8401030 Technical Design 3 ENG&TEC ED1@2 1 credit 3 CT

(Graduation Requirement Codes: CT=Career & Technical Education, EQ= Equally Rigorous Science, EC= Economics, MA=Mathematics,
PL=Personal Financial Literacy)

In addition to the above courses, the Advanced Technology Applications (8601900) course is appropriate to be used for content area continuation in
this program after all three credits of this program have been completed. The purpose of the Advanced Technology Applications course is to
provide students with a capstone opportunity to develop a school-based project from "vision" to "reality," working in teams to design, engineer,
manufacture, construct, test, redesign, test again; and then produce a finished "project". This would involve using ALL the knowledge previously
learned, not only in Engineering & Technology Education but also across the curriculum. See the Advanced Technology Applications framework for
more information.
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Common Career Technical Core — Career Ready Practices

Career Ready Practices describe the career-ready skills that educators should seek to develop in their students. These practices are not exclusive
to a Career Pathway, program of study, discipline or level of education. Career Ready Practices should be taught and reinforced in all career
sﬁjpdllo/.ration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of
1. Act as a responsible and contributing citizen and employee.

2. Apply appropriate academic and technical skills.

3. Attend to personal health and financial well-being.

4. Communicate clearly, effectively and with reason.

5. Consider the environmental, social and economic impacts of decisions.

6. Demonstrate creativity and innovation.

7. Employ valid and reliable research strategies.

8. Utilize critical thinking to make sense of problems and persevere in solving them.

9. Model integrity, ethical leadership and effective management.

10. Plan education and career path aligned to personal goals.

11. Use technology to enhance productivity.

12. Work productively in teams while using cultural/global competence.
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Standards
After successfully completing this program, the student will be able to perform the following:

01.0 Demonstrate an understanding of the characteristics and scope of technology.

02.0 Demonstrate an understanding of the core concepts of technology.

03.0 Demonstrate an understanding of the relationships among technologies and other fields of study.

04.0 Demonstrate an understanding of the influence of technology on history.

05.0 Demonstrate an understanding of the attributes of design.

06.0 Apply the principles of engineering design in the creation and evaluation of a prototype.

07.0 Be able to select and use information and communication technologies.

08.0 Demonstrate an understanding of the processes and technologies employed in the design and production of technical illustrations and
drawings.

09.0 Demonstrate technical knowledge and skills about the use and care of drafting instruments, equipment, and materials.

10.0 Demonstrate technical skills and applications common to all types of drafting.

11.0 Demonstrate technical knowledge and skills for making basic orthographic drawings.

12.0 Demonstrate technical knowledge and skills for making pictorial drawings.

13.0 Demonstrate technical knowledge and skills for making auxiliary view drawings.

14.0 Demonstrate technical knowledge and skills for making sectional view drawings.

15.0 Demonstrate technical knowledge and skills for making working drawings.

16.0 Identify computer components and their functions.

17.0 Demonstrate proficiency with common computer peripherals, including connections to standard input and output devices.

18.0 Demonstrate knowledge of computer file management.

19.0 Demonstrate proficiency using the Internet to locate information.

20.0 Demonstrate an understanding of Internet safety and ethics.

21.0 Develop and apply word processing and document manipulation skills.

22.0 Develop a design portfolio.

23.0 Demonstrate an understanding of the various approaches used in problem solving.

24.0 Demonstrate abilities to apply the design process.

25.0 Create architectural drawings to industry standards.

26.0 Create a reverse engineered drawing (as built) from a solid object.

27.0 Create technical illustrations.

28.0 Demonstrate proficiency in using presentation software.

29.0 Develop and apply fundamental spreadsheet skills.

30.0 Demonstrate an understanding of color theory and its role in technical design.

31.0 Demonstrate an understanding of the elements and principles of graphic design.

32.0 Create technical illustrations using illustration software applications.

33.0 Create technical drawings using software applications.

34.0 Maintain a design portfolio.

35.0 Demonstrate technical writing skills.



36.0
37.0
38.0
39.0
40.0
41.0
42.0
43.0
44.0

Demonstrate an understanding of the cultural, social, economic, and political effects of technology.

Demonstrate the abilities to use and maintain technological products and systems.

Demonstrate the ability to assess the impact of products and systems.

Demonstrate technical knowledge and skills for making engineering drawings.

Demonstrate and present a research and design project.

Demonstrate an understanding of career opportunities and requirements in the field of drafting/illustrative design technology.
Demonstrate familiarity with techniques associated with digital photorealism.

Create complex technical drawings using appropriate software applications.

Prepare and present a design portfolio of work samples in a professional, presentable format.

2024 - 2025
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Florida Department of Education
Student Performance Standards

Course Title: Technical Design 1
Course Number: 8401010
Course Credit: 1

Course Description:

This course provides students with instruction in the characteristics and evolution of technology, underlying principles of design, and fundamental
knowledge and skills in the use of illustration and drafting software. Included in the content is the use of essential application software.

The ultimate output of this course is a design portfolio created by the student. Each item or product included in the portfolio should include a
narrative description and an explanation of the technical approach or techniques used to create the item. Consideration should be given to having
students present the portfolio using presentation software.

CTE Standards and Benchmarks

01.0 Demonstrate an understanding of the characteristics and scope of technology. The student will be able to:

01.01 Discuss the nature and development of technological knowledge and processes.

01.02 Conduct specific goal-directed research related to inventions and innovations.

02.0 Demonstrate an understanding of the core concepts of technology. The student will be able to:

02.01 Explain systems thinking and the relationship between logic, creativity, and compromise in solving complex problems.

02.02 Describe technological systems and their role within larger technological, social, and environmental systems.

02.03 Describe the trade-offs between competing values (e.g., availability, cost, desirability, waste, et al) in the selection of resources.

02.04 Describe the criteria and constraints of a solution and how they affect the final result.

02.05 Describe management and associated dynamics as they relate to technological development.

03.0 Demonstrate an understanding of the relationships among technologies and other fields of study. The student will be able to:

03.01 Discuss technology transfer and its role in the evolution of technology.

03.02 Describe the impact of sharing ideas, knowledge, or skills within a technology, among technologies, or across other fields.

03.03 Explain how technological progress promotes advancement of science and mathematics.
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CTE Standards and Benchmarks

04.0 Demonstrate an understanding of the influence of technology on history. The student will be able to:

04.01 Relate the advancement of technology to the evolution of civilization.

04.02 Describe ways in which technology helps to shape social, cultural, political, and economic aspects of society.

04.03 Describe the major technological developments that characterized the Industrial Revolution and their impact on society.

04.04 Describe the major technological developments that characterized the Information Age and their impact on society.

05.0 Demonstrate an understanding of the attributes of design. The student will be able to:

05.01 Describe the essential activities that comprise the design process.

05.02 Write a problem statement in sufficient clarity to enable design goals, requirements, and constraints to be identified.

05.03 Critique the design of a solution and revise the design as needed.

05.04 Explain how a design’s criteria, constraints, and efficiency can compete with each other.

06.0 Apply the principles of engineering design in the creation and evaluation of a prototype. The student will be able to:
06.01 Describe the fundamental principles of design (i.e., flexibility, balance, function, and proportion) and how each guides the design
process.

06.02 Describe how personal characteristics and collaborative effort influence the design process.

06.03 Test a design concept by creating a prototype suitable for determining the effectiveness of the design.

06.04 Identify factors taken into account in the process of engineering design.

07.0 Be able to select and use information and communication technologies. The student will be able to:

07.01 Describe and give examples of the essential elements of a communication system (i.e., inputs, processes, and outputs).

07.02 Describe and give examples of human to human, human to machine, machine to human, and machine to machine communications.

07.03 Use information and communication systems to inform, persuade, entertain, control, manage, and educate.

07.04 Compare and contrast the means of communicating visual messages (i.e., graphically, electronically) and associated forms (e.g.,
digital, analog, and multimedia).

07.05 Compare and contrast the forms for communicating technological information (e.g., symbols, icons, graphic, measurement, et al).
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CTE Standards and Benchmarks

08.0 Demonstrate an understanding of the processes and technologies employed in the design and production of technical illustrations and
drawings. The student will be able to:

08.01

Differentiate between the types of computer generated illustrations (i.e., renderings, images, collages, and animations) and their
appropriateness.

08.02

Describe the activities and rationale for each step in the technical illustration process (i.e., information gathering, model creation,
scene creation, rendering, and post production).

08.03

Describe the range of activities involved in producing technical drawings, from rough sketch to final rendering.

08.04

Compare and contrast the technologies used to produce technical illustrations and drawings using manual and computer methods.

09.0 Demonstrate technical knowledge and skills about the use and care of drafting instruments, equipment, and materials. The student will be
able to:

09.01

Identify and demonstrate technical knowledge and skills about the use and care of drafting instruments and equipment.

09.02

Demonstrate technical knowledge and skills about the properties, specifications, and use of drafting materials and supplies.

10.0 Demonstrate technical skills and applications common to all types of drafting. The student will be able to:

10.01 Apply lettering techniques.

10.02 Make freehand sketches.

10.03 Use drafting symbols and alphabet of lines in accordance with technical standards and practices.
10.04 Apply measuring techniques.

10.05 Apply industry standard dimensioning techniques.

10.06 Apply geometric construction techniques.

10.07 Interpret information from drawings, prints, and sketches.

10.08 Apply coordinate systems.

10.09 Produce and reproduce drawings using modern technical methods for drafting reproduction.

11.0 Demonstrate technical knowledge and skills for making basic orthographic drawings. The student will be able to:

11.01

Explain the theory of orthographic projection.

11.02

Identify the six principal views of an object.
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CTE Standards and Benchmarks

11.03 Produce a three-view orthographic drawing using traditional drafting methods.

11.04 Produce a three-view orthographic drawing using CAD software.

12.0 Demonstrate technical knowledge and skills for making pictorial drawings. The student will be able to:

12.01 Explain methods of pictorial drawing.

12.02 Produce an isometric drawing using traditional drafting methods.

12.03 Produce an isometric drawing using CAD software.

12.04 Produce an oblique drawing using traditional drafting methods.

12.05 Produce an oblique drawing using CAD software.

12.06 Produce a perspective drawing using traditional drafting methods.

12.07 Produce a perspective drawing using CAD software.

13.0 Demonstrate technical knowledge and skills for making auxiliary view drawings. The student will be able to:

13.01 Explain terminology and concepts associated with auxiliary view drawings.

13.02 Produce an auxiliary view drawing using traditional drafting methods.

13.03 Produce an auxiliary view drawing using CAD software.

13.04 Develop a pattern using surface development techniques.

14.0 Demonstrate technical knowledge and skills for making sectional view drawings. The student will be able to:

14.01 Define sectional view and types of sectional views.

14.02 lllustrate the types of breaks and symbols used in drawing sectional views.

14.03 Produce a sectional view drawing using traditional drafting methods.

14.04 Produce a sectional view drawing using CAD software.

15.0 Demonstrate technical knowledge and skills for making working drawings. The student will be able to:

15.01 Produce detailed machine drawings.
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CTE Standards and Benchmarks

15.02 Produce detailed assembly drawings.

15.03 Produce a technical illustration.

16.0 Identify computer components and their functions. The student will be able to:

16.01 Identify the internal components of a computer (e.g., power supply, hard drive, mother board, I/O cards/ports, cabling, etc.).

16.02 Identify various computer input devices (e.g., mouse, keyboard, phone, camera) and describe their use.

16.03 Identify various computer output devices (e.g., monitor, printer, phone) and describe their use.

16.04 Identify various storage devices (e.g., flash drive, phone, external hard drive, etc.)

17.0 Demonstrate proficiency with common computer peripherals, including connections to standard input and output devices. The student will
be able to:

17.01 Identify the types and purposes of common input devices (e.g., mouse, keyboard, camera, microphone, scanner).

17.02 Identify the types and purposes of specialized input devices (e.g., digital cameras, mobile devices, GPS devices).

17.03 Describe the types and purposes of various computer connections (e.g., USB, firewire, parallel, serial, Ethernet, WiFi, et al).

17.04 Connect an input device (e.g., mouse, keyboard, cell phone, camera, et al) and verify proper operation.

17.05 Connect an output device (e.g., printer, monitor, projector, et al) and verify proper operation.

18.0 Demonstrate knowledge of computer file management. The student will be able to:

18.01 Describe and use conventional file naming conventions.

18.02 Demonstrate proficiency with file management tasks (e.g., folder creation, file creation, backup, copy, delete, open, save).

18.03 Be able to identify file types by extension (e.g., .doc, .txt, .wav, xls, etc.).

19.0 Demonstrate proficiency using the Internet to locate information. The student will be able to:

19.01 Identify and use web terminology.

19.02 Define Universal Resource Locators (URLs) and associated protocols (e.g., http, ftp, telnet, mailto).

19.03 Compare and contrast the types of Internet domains (e.g., .com, .org, .edu, .gov, .net, .mil).

10
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CTE Standards and Benchmarks

19.04 Demonstrate proficiency using search engines, including Boolean search techniques.

19.05 Apply the rules for properly citing works or other information obtained from the Internet.

19.06 Identify and apply Copyright Fair Use guidelines.

19.07 Evaluate online information for credibility and quality using basic guidelines and indicators (e.g., authority, affiliation, purpose, etc.).

20.0

Demonstrate an understanding of Internet safety and ethics. The student will be able to:

20.01 Describe cyber-bullying and its impact on perpetrators and victims.

20.02 Differentiate between viruses and malware, specifically their sources, ploys, and impact on personal privacy and computer operation,
and ways to avoid infection.

20.03 Demonstrate proficiency running an antivirus scan to remove viruses and malware.

20.04 Describe risks associated with social networking sites and ways to mitigate these risks.

20.05 Adhere to cyber safety practices with regard to conducting Internet searches, email, chat rooms, and other social network websites.

20.06 Adhere to Acceptable Use Policies when accessing the Internet.

21.0

Develop and apply word processing and document manipulation skills. The student will be able to:

21.01 Apply and adjust margins, tabs, line spacing and paragraph indents.

21.02 Insert and manipulate text, graphics, and images.

21.03 Format text using the font interface and styles interface.

21.04 Adjust the size, position, and layout wrapping settings of a graphic/image.

21.05 Use the status bar to determine the number of pages, words, and characters in a document.

21.06 Insert codes for current date and time.

21.07 Copy text between documents using mouse, menu, and keyboard techniques.

21.08 Move text in a document using mouse, menu, and keyboard techniques.

21.09 Create bulleted and numbered lists.

21.10 Create a table — Inserting, moving and entering data.

11
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CTE Standards and Benchmarks

21.11 Create a table — format rows, columns and cells.

21.12 Insert page breaks.

21.13 Adjust magnification of document display single and multiple pages.

21.14 Understand printing options including shrink to fit, gutters, and document orientation.

21.15 Create a report or essay that contains a title page, text, and a graphic/image.

22.0 Develop a design portfolio. The student will be able to:

22.01 Identify the proper elements of a fully developed portfolio.

22.02 Identify and discuss the ethical issues surrounding portfolio artifacts.

22.03 Create a design portfolio that is well organized and displays their work.

12
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Florida Department of Education
Student Performance Standards

Technical Design 2

Course Number: 8401020
Course Credit: 1

Course Description:

In this course,

students learn more about the nature of design and drafting techniques for architectural purposes. Students are also provided with

instruction in a variety of technical illustrations commonly produced to depict architectural concepts and designs. Students are expected to continue
collating their portfolio using exemplars of their work. As with previous portfolio pieces, each exemplar should include a narrative description of the
item with an explanation of any special techniques used to create the item.

CTE Standards and Benchmarks

23.0 Demonstrate an understanding of the various approaches used in problem solving. The student will be able to:

23.01

Employ research and development processes to assess the functional, economic, and ethical viability of a product or prototype.

23.02

Research a problem and determine the most appropriate problem-solving method to employ.

23.03

Determine whether the solution to a specific problem is technology-based.

23.04

Utilize a multidisciplinary approach to solving technological problems.

24.0 Demonstrate abilities to apply the design process. The student will be able to:

24.01

Determine whether an illustrative design problem is worthy of being resolved or addressed.

24.02

Identify the criteria and constraints associated with an illustrative design problem and select the most appropriate solution based on
these factors.

24.03

Evaluate the quality, efficiency, and productivity of an existing or proposed design and refine the design accordingly.

24.04

Evaluate an existing design using conceptual, physical, and mathematical models and note aspects for improvement.

24.05

Design and develop an illustrative design solution using the design process.

24.06

Create and deliver a visual presentation to communicate the design process and final solution to an illustrative or technical design
problem.

25.0 Create architectural drawings to industry standards. The student will be able to:

13
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CTE Standards and Benchmarks

25.01 Produce a dimensioned floor plan showing walls, windows, doors, cabinets, stairs, appliances, fixtures, and other details.

25.02 Produce a dimensioned foundation plan with details.

25.03 Produce an architectural electrical plan.

25.04 Produce an architectural plumbing plan.

25.05 Produce an architectural climate control plan (HVAC).

25.06 Produce a dimensioned roof plan with details.

25.07 Produce a detailed information sheet including wall section and schedules.

25.08 Produce a dimensioned plot plan.

25.09 Produce dimensioned elevation drawings showing grade lines, floors, ceilings, windows, doors, and other details.

26.0 Create a reverse engineered drawing (as built) from a solid object. The student will be able to:

26.01 Identify and apply advanced measuring tools and techniques.

26.02 Apply precision dimensioning standards.

26.03 Produce a detailed multi view orthographic drawing.

26.04 Produce an enhanced pictorial drawing.

26.05 Produce an auxiliary view drawing.

26.06 Produce a section view drawing.

27.0 Create technical illustrations. The student will be able to:

27.01 Produce a colored or shaded pictorial rendering for presentation.

27.02 Produce a labeled graph or chart for display.

28.0 Demonstrate proficiency in using presentation software. The student will be able to:

28.01 Describe presentation software and the ways in which it may be used.

28.02 Create or download a presentation layout.

14
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CTE Standards and Benchmarks

28.03 Adjust or edit presentation layout.

28.04 Add and format titles, subtitles, and talking points to a presentation layout.

28.05 Insert date and time code and number sequence to presentation layout.

28.06 Insert and format images/graphics onto layout.

28.07 Insert new or duplicate layout.

28.08 Adjust layout transition to include animation if appropriate.

28.09 Insert and adjust sound settings and timing in presentation if appropriate.

28.10 Adjust the sequence of the presentation.

28.11 Produce a presentation that includes text, graphics, and digital images and present it using a projection system.

28.12 Adjust presentation to loop show continuously.

29.0 Develop and apply fundamental spreadsheet skills. The student will be able to:

29.01 Describe a spreadsheet and the ways in which it may be used.

29.02 Identify the parts of the spreadsheet display.

29.03 Insert and format text information into cells.

29.04 Insert and format numeric information into cells.

29.05 Insert and format date and time information into cells.

29.06 Select multiple cells using the mouse.

29.07 Copy information from one or more cells to another part of the spreadsheet.

29.08 Move information from one or more cells to another part of the spreadsheet.

29.09 Sum the numeric values of multiple cells.

29.10 Use the sort function to alphabetize a table of information.

29.11 Create and navigate through a worksheet.

15
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CTE Standards and Benchmarks

29.12 Change column width and row height.

29.13 Insert columns and rows.

29.14 Merge cells.

29.15 Use Undo and Redo features.

29.16 Insert arithmetic formulas into a spreadsheet.

29.17 Create and print a table that displays and sums the quantities or values of different categories of data.

29.18 Create a chart based on data sets defined in a spreadsheet.

29.19 Adjust chart types to appropriately represent base data.

30.0 Demonstrate an understanding of color theory and its role in technical design. The student will be able to:

30.01 Describe the spectral colors in the visible light spectrum.

30.02 Describe the difference between color and light.

30.03 Differentiate between spectral and primary colors.

30.04 Describe the difference between additive and subtractive color mixing.

30.05 Compare and contrast the RGB and CYMK color models as used in technical design.

30.06 Demonstrate knowledge in terms relating to color such as: chroma, lightness, saturation, hue, intensity, luminance/value, shade, tint,
etc.

30.07 Demonstrate an understanding relating to the meanings of color (the psychology of color and the application of color in design).

30.08 Demonstrate a working knowledge and technical skills relating to Application of color theory to design practices.

31.0 Demonstrate an understanding of the elements and principles of graphic design. The student will be able to:

31.01 Describe the elements of graphic design (e.g., line, shape, mass, texture, color, lighting).

31.02 Describe the principles of graphic design (e.g., balance, unity, contrast, rhythm, proportion, scaling).

31.03 Distinguish between criteria and constraints for a given technical design problem.

16
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CTE Standards and Benchmarks

32.0 Create technical illustrations using illustration software applications. The student will be able to:

32.01 Demonstrate proficiency in the use of common functions and features of illustration software.

32.02 Prepare images using illustration software.

32.03 Demonstrate technical skill and knowledge in the composition of a technical illustration.

32.04 Demonstrate proficiency in manipulating a technical illustration to achieve a desired result.

33.0 Create technical drawings using software applications. The student will be able to:

33.01 Demonstrate proficiency in the use of common functions and features of technical drawing software.

33.02 Prepare technical drawings using CAD software.

33.03 Create technical drawings according to technical design specifications.

33.04 Apply rendering techniques as appropriate.

34.0 Maintain a design portfolio. The student will be able to:

34.01 Select appropriate items for showcasing in a design portfolio.

34.02 Modify/adjust a design portfolio to accommodate additional exemplars.

35.0 Demonstrate technical writing skills. The student will be able to:

35.01 Create a resume highlighting technical skills for non-technical readers.

35.02 Write a proposal for a technical project.

35.03 Draft an Engineering Change Order/Request.

35.04 Interpret revisions to technical drawings that have been made according to standard change symbols.

17
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Florida Department of Education
Student Performance Standards

Course Title: Technical Design 3
Course Number: 8401030
Course Credit: 1

Course Description:

In addition to exploring the implications of applying technologies, this course provides students with instruction in advanced imaging techniques
relative to both static and animated illustrations. In addition to learning more advanced techniques, students will have an opportunity to research a
project, design an appropriate solution, and present their results. The ultimate output of this course is the student’s presentation of a completed
portfolio illustrating their best exemplars. The portfolio should include a narrative description of the scenario, the approach to data collection,
resulting renderings, and an interpretation of each chart/graph. Research references should be cited appropriately. Given the advanced nature of
this course, students should be encouraged to produce the portfolio using presentation software suitable for dissemination via the Internet.

CTE Standards and Benchmarks

36.0 Demonstrate an understanding of the cultural, social, economic, and political effects of technology. The student will be able to:

36.01 Discuss changes caused by the use of technology ranging from gradual to rapid and from subtle to obvious.

36.02 Evaluate the use of technology involving weighing the trade-offs between the positive and negative effects.

36.03 Debate the cultural, social, economic, and political changes caused by the transfer of technology from one society to another.

37.0 Demonstrate the abilities to use and maintain technological products and systems. The student will be able to:

37.01 Document processes and procedures and communicate them to different audiences using appropriate oral and written techniques.

37.02 Troubleshoot, analyze, and maintain systems to ensure safe and proper function and precision.

37.03 Operate systems so that they function in the way they were designed.

37.04 Use computers and calculators to access, retrieve, organize process, maintain, interpret, and evaluate data and information in order
to communicate.

38.0 Demonstrate the ability to assess the impact of products and systems. The student will be able to:

38.01 Collect information and evaluate its quality.

38.02 Synthesize data, analyze trends, and draw conclusions regarding the effect of technology on the individual, society, and
environment.

18
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CTE Standards and Benchmarks

38.03 Apply assessment techniques, such as trend analysis and experimentation to make decisions about the future development of
technology.

38.04 Design forecasting techniques to evaluate the results of altering natural systems.

39.0 Demonstrate technical knowledge and skills for making engineering drawings. The student will be able to:
39.01 Produce an advanced detailed machine drawing with tolerances, hidden surfaces and other mechanical details.
39.02 Produce detailed electrical and electronic schematics with appropriate components.
39.03 Produce a contour map with a cut and fill drawing annotated in accordance with government codes.
40.0 Demonstrate and present a research and design project. The student will be able to:
40.01 Identify and research a design problem related to one of the following technologies (medical, GIS, agriculture, energy & power,
information & communication, transportation, manufacturing, and construction).
40.02 Identify criteria and constraints.
40.03 Produce a virtual or physical model of the solution.
40.04 Test and evaluate the solution.
40.05 Deliver a professional quality presentation of the design process and solution (e.g., a rendering, 3D model, walk-through, fly-over, or
animation of a design).
41.0 Demonstrate an understanding of career opportunities and requirements in the field of drafting/illustrative design technology. The student

will be able to:

41.01 Discuss individual interests related to a career in drafting/illustrative design technology.

41.02 Explore career opportunities related to a career in drafting/illustrative design technology.

41.03 Explore secondary education opportunities related to drafting/illustrative design technology.

41.04 Conduct a job search.

41.05 Complete a job application form correctly.

41.06 Demonstrate competence in job interview techniques.

41.07 Create a professional resume and letter of introduction.

41.08 Pursue letters of recommendation and research scholarship and award opportunities.

19
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CTE Standards and Benchmarks

42.0 Demonstrate familiarity with techniques associated with digital photorealism. The student will be able to:

42.01 Describe digital photorealism and its role in technical design.

42.02 Describe techniques that infuse photorealism into 3D drawings (e.g., beveling, gamma corrections, photometric lighting, depth of
field, chromatic aberration, specular maps, texturing, and asymmetry).

42.03 Use advanced functions in illustration software used to achieve photorealism.

43.0 Create complex technical drawings using appropriate software applications. The student will be able to:

43.01 Demonstrate proficiency in the use of advanced functions and features of technical drawing software.

43.02 Prepare complex technical drawings using CAD or 3D illustration software.

43.03 Integrate special effects into complex 3D technical drawings.

43.04 Create complex technical drawings according to technical design specifications.

43.05 Apply advanced rendering techniques as appropriate.

44.0 Prepare and present a design portfolio of work samples in a professional, presentable format. The student will be able to:

44.01 Select appropriate items for showcasing in a design portfolio.

44.02 Modify/adjust a design portfolio to accommodate additional exemplars.
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Additional Information

Laboratory Activities

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as
well as, experimental, quality, and safety procedures are an integral part of this career and technical program/course. Laboratory investigations
benefit all students by developing an understanding of the complexity and ambiguity of empirical work, as well as the skills required to manage,
operate, calibrate and troubleshoot equipment/tools used to make observations. Students understand measurement error; and have the skills to
aggregate, interpret, and present the resulting data. Equipment and supplies should be provided to enhance hands-on experiences for students.

Florida Standards for English Lanquage Development (ELD)
English language learners communicate for social and instructional purposes within the school setting. ELD.K12.ELL.SI.1

English Language Development (ELD) Standards Special Notes:

Teachers are required to provide listening, speaking, reading, and writing instruction that allows English language learners (ELL) to communicate
for social and instructional purposes within the school setting. For the given level of English language proficiency and with visual, graphic, or
interactive support, students will interact with grade level words, expressions, sentences, and discourse to process or produce language necessary
for academic success. The ELD standard should specify a relevant content area concept or topic of study chosen by curriculum developers and
teachers which maximizes an ELL’s need for communication and social skills. For additional information on the development and implementation of
the ELD standards, please contact the Bureau of Student Achievement through Language Acquisition at SALA@fldoe.org.

Career and Technical Student Organization (CTSO)

The Florida Technology Student Association (FL-TSA) and SkillsUSA are the co-curricular career and technical student organizations for providing
leadership training and reinforcing specific career and technical skills. Career and Technical Student Organizations provide activities for students
as an integral part of the instruction offered.

Cooperative Training — OJT

On-the-job training is appropriate but not required for this program. Whenever offered, the rules, guidelines, and requirements specified in the OJT
framework apply.

Work-Based Experience (8601800) is the appropriate course to provide Engineering & Technology Education students with the opportunity, as
Student Learners, to gain real world practical, first-hand exposure in broad occupational clusters or industry sectors through a structured,
compensated or uncompensated experience. Work-Based Experience (WBE) is also designed to give the Student Learners an opportunity to apply
and integrate the knowledge, skills, and abilities acquired during their School-Based Experience to actual work situations independent of school
facilities. At least one credit of Engineering & Technology Education program consisting of three credits must be completed before enrolling in
WBE. See the Work-Based Experience framework for more information.
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Accommodations

Federal and state legislation requires the provision of accommodations for students with disabilities as identified on the secondary student’s
Individual Educational Plan (IEP) or 504 plan or postsecondary student’'s accommodations’ plan to meet individual needs and ensure equal access.
Accommaodations change the way the student is instructed. Students with disabilities may need accommodations in such areas as instructional
methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special
communication systems. Documentation of the accommodations requested and provided should be maintained in a confidential file.

In addition to accommodations, some secondary students with disabilities (students with an IEP served in Exceptional Student Education (ESE)) will
need modifications to meet their needs. Modifications change the outcomes or what the student is expected to learn, e.g., modifying the curriculum
of a secondary career and technical education course. Note: postsecondary curriculum and regulated secondary programs cannot be modified.

Some secondary students with disabilities (ESE) may need additional time (i.e., longer than the regular school year), to master the student
performance standards associated with a regular course or a modified course. If needed, a student may enroll in the same career and technical
course more than once. Documentation should be included in the IEP that clearly indicates that it is anticipated that the student may need an
additional year to complete a Career and Technical Education (CTE) course. The student should work on different competencies and new
applications of competencies each year toward completion of the CTE course. After achieving the competencies identified for the year, the student
earns credit for the course. It is important to ensure that credits earned by students are reported accurately. The district’s information system must
be designed to accept multiple credits for the same course number for eligible students with disabilities.
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Florida Department of Education
Curriculum Framework

Program Title: Applied Engineering Technology

Program Type: Non-Career Preparatory

Career Cluster: Engineering & Technology Education
Program Number 8401100

CIP Number 0614130100

Grade Level 9-12

Program Length 3 credits

Teacher Certification Refer to the Program Structure section
CTSO FL-TSA, SkillsUSA

CTE Program Resources http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
Purpose

The purpose of this program is to provide students with a foundation of knowledge and technically oriented experiences in the study of applied
engineering and its effect on our lives and the choosing of an occupation. The content and activities will also include the study of entrepreneurship,
safety, and leadership skills. This program focuses on transferable skills and stresses understanding and demonstration of the technological tools,
machines, instruments, materials, processes and systems in business and industry.

The content includes but is not limited to study in mechanical, electrical, civil, and environmental engineering disciplines.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.

Program Structure

This program is a planned sequence of instruction consisting of three credits.

To teach the course(s) listed below, instructors must hold at least one of the teacher certifications indicated for that course.


http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
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The following table illustrates the secondary program structure:

'fl:ourse Course Title Teacher Certification Grad_uatlon

umber Requirement

8401110 Applied Engineering Technology | ENG 7G 1 credit 3 CT

8401120 Applied Engineering Technology Il ENG TEC 7G 1 credit 3 CT
TECED 1 @2

8401130 Applied Engineering Technology IlI ENG&TEC ED1@2 1 credit 3 CT

(Graduation Requirement Codes: CT=Career & Technical Education, EQ= Equally Rigorous Science, EC= Economics, MA=Mathematics,
PL=Personal Financial Literacy)

In addition to the above courses, the Advanced Technology Applications (8601900) course is appropriate to be used for content area continuation in
this program after all three credits of this program have been completed. The purpose of the Advanced Technology Applications course is to
provide students with a capstone opportunity to develop a school-based project from "vision" to "reality," working in teams to design, engineer,
manufacture, construct, test, redesign, test again; and then produce a finished "project". This would involve using ALL the knowledge previously
learned, not only in Engineering & Technology Education but also across the curriculum. See the Advanced Technology Applications framework for
more information.
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Common Career Technical Core — Career Ready Practices

Career Ready Practices describe the career-ready skills that educators should seek to develop in their students. These practices are not exclusive
to a Career Pathway, program of study, discipline or level of education. Career Ready Practices should be taught and reinforced in all career
sﬁjpdllo/.ration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of
1. Act as a responsible and contributing citizen and employee.

2. Apply appropriate academic and technical skills.

3. Attend to personal health and financial well-being.

4. Communicate clearly, effectively and with reason.

5. Consider the environmental, social and economic impacts of decisions.

6. Demonstrate creativity and innovation.

7. Employ valid and reliable research strategies.

8. Utilize critical thinking to make sense of problems and persevere in solving them.

9. Model integrity, ethical leadership and effective management.

10. Plan education and career path aligned to personal goals.

11. Use technology to enhance productivity.

12. Work productively in teams while using cultural/global competence.
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Standards

After successfully completing this program, the student will be able to perform the following:

01.0
02.0
03.0
04.0
05.0
06.0
07.0

08.0
09.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0

21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0

Demonstrate an understanding of the characteristics, scope and core concepts of technology.

Demonstrate an understanding of the attributes of design and the engineering design process.

Describe the functional characteristics of the engineering design team.

Demonstrate skill in technical sketching and drawing as it relates to engineering design.

Successfully work as a member of a team.

Demonstrate basic computer-aided design (CAD) knowledge and skills.

Demonstrate foundational knowledge and skills associated with the design of engineering systems (e.g., mechanical, fluid, thermal,
electrical, and electronic systems).

Demonstrate technical knowledge and skills for machining.

Demonstrate technical knowledge and skills in the designing, engineering, and analysis of constructed works.
Demonstrate foundational knowledge and skills associated with common computer peripherals and computer functions.
Demonstrate knowledge of computer file management.

Demonstrate proficiency using the Internet to locate information.

Develop fundamental business productivity software skills.

Develop an understanding of computer programming concepts.

Demonstrate safe and appropriate use of tools.

Demonstrate an understanding of the various approaches used in problem-solving.

Demonstrate the ability to apply the design process.

Demonstrate proficiency using business productivity software skills.

Apply fundamental computer programming concepts.

Perform an engineering project requiring the design or re-design of an engineering system (e.g., mechanical, fluid, thermal, electrical, and
electronic systems)

Demonstrate and apply computer-aided design (CAD) knowledge and skills.

Demonstrate fundamental math and science knowledge and skills for mechanical, fluid, thermal, and/or electrical/electronic systems.
Demonstrate safe and appropriate use of basic tools and machines.

Demonstrate an understanding of the cultural, social, economic, and political effects of technology.

Demonstrate an understanding of the effects of technology on the environment.

Demonstrate the ability to assess the impact of products and systems.

Plan, organize, and carry out a project plan.

Manage resources.

Use tools, materials, and processes in an appropriate and safe manner.

Mechanical Engineering Discipline

30.0

31.0

Demonstrate an understanding of the design and development of solutions involving mechanical engineering, their environments, and their
associated design constraints.
Design and build a mechanically engineered solution suitable for a particular application in a defined environment.
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Electrical Engineering Discipline

30.0 Demonstrate an understanding of the design and development of solutions involving electrical engineering, their environments, and their
associated design constraints.

31.0 Demonstrate technical knowledge and skills associated with the design of electrical and electronic systems.

32.0 Design and build a mechanically engineered solution suitable for a particular application in a defined environment.

Civil Engineering Discipline

30.0 Demonstrate an understanding of design and development of solutions involving civil engineering, their environments, and their associated
design constraints.

31.0 Design and build a mechanically engineered solution suitable for a particular application in a defined environment.

Environmental Engineering Discipline

30.0 Demonstrate an understanding of design and development of solutions involving mechanical engineering, their environments, and their
associated design constraints.

31.0 Design and build a mechanically engineered solution suitable for a particular application in a defined environment.
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Florida Department of Education
Student Performance Standards

Applied Engineering Technology |

Course Number: 8401110
Course Credit: 1

Course Description:

This course helps students understand the field of engineering/engineering technology and prepares them for postsecondary engineering programs
by developing a more in-depth mastery of the associated mathematics, science, and technology knowledge and skills. The course also includes
essential concepts of technology and design, as well as concerns about the social and political implications of technological change.

CTE Standards and Benchmarks

01.0 Demonstrate an understanding of the characteristics, scope and core concepts of technology. The student will be able to:

01.01

Explain the rapid increase in the rate of technological development and the trade-offs between competing values (e.g., availability,
cost, desirability, waste, et al) in the selection of resources.

01.02

Discuss current technological developments that are/were driven by profit motive and the market.

01.03

Explain how technological progress promotes advancement of science and mathematics.

01.04

Identify new technologies that create new processes and describe ways in which technology helps to shape social, cultural, political,
and economic aspects of society.

02.0 Demonstrate an understanding of the attributes of design and the engineering design process. The student will be able to:

02.01 Describe the essential activities and the sequence of steps associated with the design process.

02.02 Discuss why the engineering design process must begin with a clearly stated problem and write a problem statement in sufficient
clarity to enable design goals, requirements, and constraints to be identified.

02.03 Critique the design of a solution and revise the design as needed.

02.04 Explain the relationship between design criteria and design constraints and how a design’s criteria, constraints, and efficiency can
compete with each other.

02.05 Demonstrate brainstorming techniques.

02.06 Identify the factors that ensure the safety and sustainability of an engineering design or product.

02.07 Compare and contrast creative and analytic problem-solving strategies to the engineering design process.

02.08 lIdentify safety considerations when designing a product.
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CTE Standards and Benchmarks

02.09 Apply engineering notebook standards and protocols.

02.10 Explain the forms of analysis used in evaluating potential solutions, particularly those forms associated with engineering principles,
estimation, economics, and worst case scenario.

02.11 Describe a decision table and how it is used to evaluate proposed solutions to an engineering problem.

03.0 Describe the functional characteristics of the engineering design team. The student will be able to:

03.01 Describe how work breakdown structure (WBS) impacts the makeup and organization of an engineering design team.

03.02 Compare functional and hierarchical schemes for organizing an engineering design team.

03.03 Describe the function of management in general and project management in particular.

03.04 Describe a typical design project team structure.

03.05 Outline a research methodology.

03.06 Explain the role of ethics as a part of responsible decision making.

04.0 Demonstrate skill in technical sketching and drawing as it relates to engineering design. The student will be able to:

04.01 Explain the concepts of technical sketching and drawing.

04.02 Understand and interpret basic engineering drawings.

04.03 Create an orthographic sketch or drawing with appropriate layout, dimensions, and details for construction.

04.04 Create an isometric sketch or drawing.

05.0 Successfully work as a member of a team. The student will be able to:

05.01 Accept responsibility for specific tasks in a given situation.

05.02 Maintain a positive relationship with other team members.

05.03 Document progress, and provide feedback on work accomplished in a timely manner.

05.04 Complete assigned tasks in a timely and professional manner.

05.05 Reassign responsibilities when the need arises.

05.06 Complete daily tasks as assigned on one’s own initiative.
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CTE Standards and Benchmarks

06.0 Demonstrate basic computer-aided design (CAD) knowledge and skills. The student will be able to:

06.01

Demonstrate use of the various functions of CAD software.

06.02

Apply basic CAD skills to a mechanical drawing (e.g., layers, linetype, lineweight, viewport, scaling, units, limits, etc)

06.03

Create a part using a solid modeling CAD software platform.

06.04

Create an assembly drawing using a CAD software platform.

06.05

Create a pictorial drawing using a CAD software platform (e.g., isometric, perspective, oblique)

06.06

Create an orthographic drawing using a CAD software platform.

06.07

Create a bill of materials generated from a CAD application.

07.0 Demonstrate foundational knowledge and skills associated with the design of engineering systems (e.g., mechanical, fluid, thermal,
electrical, and electronic systems). The student will be able to:

07.01

Measure and calculate dimensions of parts using metric and U.S. customary systems.

07.02

Identify simple machines.

07.03

Calculate mechanical advantage.

07.04

Define and calculate scientific quantities that are used in engineering designs (e.g., mass, weight, force, torque, friction, pressure,
flow rate, voltage, current, resistance).

07.05

Draw and read system schematics (e.g., electrical and fluid circuits).

07.06

Define scientific principles as they relate to the design of mechanical and electrical systems (e.g., Newton’s Laws of motion, Ohm’s
Law, the three laws of thermodynamics).

07.07

Compare and contrast between related scientific and engineering principles (e.g., pneumatics and hydraulics, heat and temperature,
series and parallel circuits, alternating and direct current).

07.08

Assemble, operate, and identify the parts of a mechanical system.

08.0 Demonstrate technical knowledge and skills for machining. The student will be able to:

08.01 Measure dimensions using precision measurement tools, such as rulers, scales, calipers, and micrometers.
08.02 Identify appropriate tools for machining purposes (e.qg., drilling, turning, milling, sawing, and grinding).
08.03 Explain steps for assembly and fabrication of products.
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CTE Standards and Benchmarks

09.0 Demonstrate technical knowledge and skills in the designing, engineering, and analysis of constructed works. The student will be able to:
09.01 Define terminology associated with engineering products and systems.

09.02 Define and describe the experimental method as it is applied to design.

09.03 Describe simulation.

09.04 Prepare a model of a design solution to an engineering problem.

09.05 Prepare a graphical solution to an engineering problem.

09.06 Prepare a mathematical solution to an engineering problem (using either a calculator or computer).

09.07 Present a technical report on an engineering design problem, concept or issue.

10.0 Demonstrate foundational knowledge and skills associated with common computer peripherals and computer functions. The student will be
able to:
10.01 Identify and describe the various internal and external components of a computer and their functions (e.g., power supply, hard drive,
RAM, mother board, 1/0 cards/ports, cabling, etc.).
10.02 Describe and connect types and purposes of various computer input devices (e.g., USB, firewall, parallel and serial, Ethernet,
printers, camera).

11.0 Demonstrate knowledge of computer file management. The student will be able to:

11.01 Describe and use conventional file naming conventions.

11.02 Demonstrate proficiency with file management tasks (e.g., folder creation, file creation, backup, copy, delete, open, save).

11.03 Be able to identify file types by extension (e.g., .doc, .txt, .wav, xls, dwg, etc.).

12.0 Demonstrate proficiency using the Internet to locate information. The student will be able to:

12.01 Identify and use web terminology.

12.02 Define Universal Resource Locators (URLs) and associated protocols (e.g., http, ftp, telnet, mailto).

12.03 Compare and contrast the types of Internet domains (e.g., .com, .org, .edu, .gov, .net, .mil).

12.04 Demonstrate proficiency using search engines, including Boolean search techniques.

12.05 Apply the rules for properly citing works or other information obtained from the Internet.
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CTE Standards and Benchmarks

12.06 Identify and apply Copyright Fair Use guidelines.

12.07 Evaluate online information for credibility and quality using basic guidelines and indicators (e.g., authority, affiliation, purpose, etc.).

13.0 Develop fundamental business productivity software skills. The students will be able to:

13.01 Use appropriate functions in a word processing program. (e.g., format text, insert tables, create bulleted lists).

13.02 Describe a spreadsheet and the ways in which it may be used.

13.03 Use appropriate functions in a spreadsheet program. (e.g., insert and format text, merge cells, sort data, insert columns and rows).

13.04 Describe presentation software, the ways it may be used and appropriate presentation delivery skills.

13.05 Use appropriate functions in a presentation software program. (e.g., insert images, duplicate slides, format text).

14.0 Develop an understanding of computer programming concepts. The student will be able to:

14.01 Create a flowchart that visually describes a basic task.

14.02 Describe different computer programming languages and functions.

14.03 Create a basic computer program.

15.0 Demonstrate safe and appropriate use of tools. The student will be able to:

15.01 Select appropriate tools, procedures, and/or equipment.

15.02 Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment.

15.03 Follow laboratory safety rules and procedures.

15.04 Demonstrate good housekeeping at workstation within total laboratory.

15.05 Identify color-coding safety standards.

15.06 Explain fire prevention and safety precautions and practices for extinguishing fires.

15.07 Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
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Florida Department of Education
Student Performance Standards

Applied Engineering Technology Il

Course Number: 8401120
Course Credit: 1

Course Description:
This course provides students with opportunities to further their mastery of engineering-related math and science principles to design solutions to
real world problems. The course also includes a more in-depth look into the relationship between technology and design.

CTE Standards and Benchmarks

16.0 Demonstrate an understanding of the various approaches used in problem-solving. The student will be able to:

16.01

Employ research and development processes to assess the functional, economic, and ethical viability of a product or prototype.

16.02

Research a problem and determine the most appropriate problem-solving method to employ.

16.03

Utilize a multidisciplinary approach to solving technological problems.

17.0 Demonstrate the ability to apply the design process. The student will be able to:

17.01

Determine whether a design problem is worthy of being resolved or addressed.

17.02

Identify the criteria and constraints associated with a design problem and select the most appropriate solution based on pre-
determined factors.

17.03

Evaluate the quality, efficiency, and viability of an existing or proposed design and refine the design accordingly.

17.04

Evaluate an existing design using conceptual, physical, and mathematical models and note aspects for improvement.

17.05

Devise and develop a problem solution using the design process.

17.06

Create and deliver a presentation to communicate the design process and final solution to a design problem.

05.0 Successfully work as a member of a team. The student will be able to:

05.01 Accept responsibility for specific tasks in a given situation.

05.02

Maintain a positive relationship with other team members.

05.03

Document progress, and provide feedback on work accomplished in a timely manner.

11
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CTE Standards and Benchmarks

05.04 Complete assigned tasks in a timely and professional manner.

05.05 Reassign responsibilities when the need arises.

05.06 Complete daily tasks as assigned on one’s own initiative.

18.0 Demonstrate proficiency using business productivity software skills. The students will be able to:

18.01 Create a report or essay that contains a title page, text, a graphic/image, and data table.

18.02 Create a spreadsheet to analyze and present data.

18.03 Produce a presentation that includes text, graphics, and digital images and present it using a projection system.

19.0 Apply fundamental computer programming concepts. The student will be able to:

19.01 Create a flowchart to communicate the solution to an engineering design problem.

19.02 Use a computer programming language to create code to accomplish a specific goal.

20.0 Perform an engineering project requiring the design or re-design of an engineering system (e.g., mechanical, fluid, thermal, electrical, and
electronic systems). The student will be able to:

20.01 Identify an engineering problem or product for improvement using engineering design methodology.

20.02 Develop a written plan of work for the engineering team to carry out the project.

20.03 Show evidence of technical research in support of the project.

20.04 Perform skills related to the engineering project.

20.05 Document the project’s progress in an engineering notebook.

20.06 Complete the project as planned.

20.07 Demonstrate and present an engineering design solution to a fluid, electrical, thermal, or mechanical system problem.

20.08 Formulate conclusions based on the analysis of engineered products.

21.0 Demonstrate and apply computer-aided design (CAD) knowledge and skills. The student will be able to:

21.01 Apply CAD skills to an engineering project.

21.02 Create a part using a solid modeling CAD software platform to be incorporated into an assembly.

12
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CTE Standards and Benchmarks

21.03 Create an assembly drawing using a CAD software platform.
21.04 Create working drawings using a CAD software platform.
21.05 Create a bill of materials generated from a CAD application.
22.0 Demonstrate fundamental math and science knowledge and skills for mechanical, fluid, thermal, and/or electrical/electronic systems. The
student will be able to:
22.01 Define and calculate quantities using Hooke’s Law, Boyle’s Law, heat and temperature, and/or Ohm’s Law.
22.02 Assemble, operate, and identify the parts of a mechanical, fluid, thermal, and/or electrical/electronic system.
22.03 Demonstrate and apply principles of force, work, rate, resistance, energy, power, and force transformers relating to mechanical, fluid,
thermal, and/or electrical/electronic system.
22.04 Calculate the mechanical advantage of a mechanical, fluid, and/or thermal system.
22.05 Design a mechanical, fluid, thermal, and/or electrical/electronic system.
23.0 Demonstrate safe and appropriate use of basic tools and machines. The student will be able to:
23.01 Select appropriate tools, procedures, and/or equipment.
23.02 Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment.
23.03 Follow laboratory safety rules and procedures.
23.04 Demonstrate good housekeeping at workstation within total laboratory.
23.05 Identify color-coding safety standards.
23.06 Explain fire prevention and safety precautions and practices for extinguishing fires.
23.07 Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.

13
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Florida Department of Education
Student Performance Standards

Course Title: Applied Engineering Technology Il
Course Number: 8401130
Course Credit: 1

Course Description:

This course provides opportunities for students to apply their acquired knowledge and skills in engineering scenarios. The course features multiple
options for providing context-based projects oriented to specific fields of engineering. This feature enables instruction in complex projects involving
multi-faceted project teams by providing instruction oriented to four key engineering disciplines: mechanical, electrical, civil, and environmental.
Students need only complete standards #30, #31, and #32 for ONE of the engineering disciplines, in addition to the other standards.

CTE Standards and Benchmarks

24.0 Demonstrate an understanding of the cultural, social, economic, and political effects of technology. The student will be able to:

24.01 Discuss changes in cultural, social, economic, and political behavior caused by the use of technology.

24.02 Describe the consequences of weighing the trade-offs between the positive and negative effects of technology.

24.03 Discuss the ethical considerations in developing, selecting, and using technology.

24.04 Debate the cultural, social, economic, and political changes caused by the transfer of a technology from one society to another.

25.0 Demonstrate an understanding of the effects of technology on the environment. The student will be able to:

25.01 Describe the trade-offs of developing technologies to reduce the use of resources.

25.02 Describe how the alignment of technological and natural processes impacts the environment.

25.03 Identify technologies developed for the purpose of reducing negative consequences of other technologies.

25.04 Debate the implementation of technologies having positive and negative effects on the environment.

26.0 Demonstrate the ability to assess the impact of products and systems. The student will be able to:

26.01 Collect information and evaluate its quality.

26.02 Synthesize data, analyze trends, and draw conclusions regarding the effect of technology on the individual, society, and the
environment.

26.03 Apply assessment techniques, such as trend analysis and experimentation to make decisions about the future development of
technology.

14
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CTE Standards and Benchmarks

26.04 Design forecasting techniques to evaluate the results of altering natural systems.

05.0 Successfully work as a member of a team. The student will be able to:

05.01 Accept responsibility for specific tasks in a given situation.

05.02 Maintain a positive relationship with other team members.

05.03 Document progress, and provide feedback on work accomplished in a timely manner.

05.04 Complete assigned tasks in a timely and professional manner.

05.05 Reassign responsibilities when the need arises.

05.06 Complete daily tasks as assigned on one’s own initiative.

27.0 Plan, organize, and carry out a project plan. The student will be able to:

27.01 Determine the scope of a project.

27.02 Organize the team according to individual strengths.

27.03 Assign specific tasks within a team.

27.04 Determine project priorities.

27.05 Identify required resources.

27.06 Record project progress in an engineering notebook.

27.07 Record and account for budget expenses during the life of the project.

27.08 Carry out the project plan to successful completion and delivery.

28.0 Manage resources. The student will be able to:

28.01 Identify required resources and associated costs for each stage of the project plan.

28.02 Create a project budget based on the identified resources.

28.03 Determine the methods needed to acquire needed resources.

28.04 Demonstrate good judgment in the use of resources.

15
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CTE Standards and Benchmarks

28.05 Recycle and reuse resources where appropriate.

28.06 Demonstrate an understanding of proper legal and ethical waste disposal.

29.0 Use tools, materials, and processes in an appropriate and safe manner. The student will be able to:
29.01 Identify the proper tool for a given job.

29.02 Use tools and machines in a safe manner.

29.03 Adhere to laboratory safety rules and procedures.

29.04 Identify the application of processes appropriate to the task at hand.

29.05 Identify materials appropriate to their application.

18.0 Demonstrate proficiency using business productivity software skills. The students will be able to:

18.01 Create a report or essay that contains a title page, text, a graphic/image, and data table.

18.02 Create a spreadsheet to analyze and present data.

18.03 Produce a presentation that includes text, graphics, and digital images and present it using a projection system.

21.0 Demonstrate and apply computer-aided design (CAD) knowledge and skills. The student will be able to:

21.01 Apply CAD skills to an engineering project.

21.02 Create a part using a solid modeling CAD software platform to be incorporated into an assembly.

21.03 Create an assembly drawing using a CAD software platform.

21.04 Create working drawings using a CAD software platform.

21.05 Create a bill of materials generated from a CAD application.

Mechanical Engineering Discipline
30.0 Demonstrate an understanding of the design and development of solutions involving mechanical engineering, their environments, and their
associated design constraints. The student will be able to:

30.01 Describe mechanically engineered assemblies used in industrial manufacturing, the technologies they employ, their design criteria,
and constraints.
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CTE Standards and Benchmarks

30.02 Describe mechanically engineered assemblies used in aviation and aerospace, the technologies they employ, their design criteria,
and constraints.

30.03 Describe mechanically engineered assemblies used in hazardous or dangerous environments (e.g., underground, damaged
buildings, et al), the technologies they employ, their design criteria, and constraints.

30.04 Describe mechanically engineered assemblies used in the medical field, the technologies they employ, their design criteria, and
constraints.

30.05 Describe mechanically engineered assemblies used in underwater environments, the technologies they employ, their design criteria,
and constraints.

30.06 Describe mechanically engineered assemblies used in high speed/repetitive manufacturing or processing environments, the

technologies they employ, their design criteria, and constraints.

to:

31.0 Design and build a mechanically engineered solution suitable for a particular application in a defined environment. The student will be able

31.01

Design and build a solution to a problem using the principles of mechanical engineering.

31.02

Incorporate principles of electricity, thermodynamics, hydraulics, and pneumatics, as appropriate, into the design of a mechanically
engineered solution.

31.03

Incorporate at least one advanced feature into the solution’s design.

31.04

Create a project portfolio describing the project and the solution, including drawings and specifications, the tasks and rationale,
process journal, budget report, and the results.

31.05

Present your portfolio to a review committee.

Electrical Engineering Discipline

30.0 Demonstrate an understanding of the design and development of solutions involving electrical engineering, their environments, and their
associated design constraints. The student will be able to:

30.01

Describe electrical engineering applications used in power distribution and transmission systems, the technologies they employ, their
design criteria, and constraints.

30.02

Describe electrical engineering applications used in control systems (e.g., PLC's, microcontrollers), the technologies they employ,
their design criteria, and constraints.

30.03

Describe electrical engineering applications used in DC and AC electronics, the technologies they employ, their design criteria, and
constraints.

30.04

Describe electrical engineering applications used in signal processing and telecommunications, the technologies they employ, their
design criteria, and constraints.

30.05

Describe electrical engineering applications used in sensors and instrumentation applications, the technologies they employ, their
design criteria, and constraints.

30.06

Describe electrical engineering applications used in consumer electronics and computer applications, the technologies they employ,
their design criteria, and constraints.
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CTE Standards and Benchmarks

31.0 Demonstrate technical knowledge and skills associated with the design of electrical and electronic systems. The student will be able to:

31.01

Understand the connectivity between the major components. Identify Address and data buses, power signals and peripheral devices.

31.02

Recognize the schematic symboils for basic electronic components (e.g., resistors, capacitors, inductors, transistors, and black box
components such as microprocessors).

31.03

Describe basic logic devices (e.g., AND, NAND, OR, NOR) and their role in the design of electrical/electronic systems.

31.04

Create and apply the truth tables for the basic logical elements (i.e., AND, NAND, OR, and NOR gates).

31.05

Identify electrical connections between devices on an electrical schematic.

31.06

Use Boolean algebra to minimize logic equations and implement them in breadboard devices.

31.07

Design and create a prototype of a basic electronic system to demonstrate knowledge of a series and parallel logic circuitry.

to:

32.0 Design and build a mechanically engineered solution suitable for a particular application in a defined environment. The student will be able

32.01

Design and build a solution to a problem using the principles of electrical engineering.

32.02

Incorporate principles of electricity, AC/DC circuits and electronics, microcontrollers or PLC's, electronic sensors, transducers and
instrumentation, or communications/RF systems, as appropriate, into the design of an electrically engineered solution.

32.03

Incorporate at least one advanced feature into the solution’s design.

32.04

Create a project portfolio describing the project and the solution, including drawings and specifications, the tasks and rationale,
process journal, budget report, and statistical analysis of the results.

32.05

Present your portfolio to a review committee.

Civil Engineering Discipline

30.0 Demonstrate an understanding of the design and development of solutions involving civil engineering, their environments, and their
associated design constraints. The student will be able to:

30.01 Describe civil engineered solutions used in coastal area planning, construction and structural design, transportation, GIS and
surveying, urban and water resources.

30.02 Describe civil engineering solutions, the technologies they employ, their design criteria, and constraints.

30.03 Describe civil engineering solutions used in coastal areas (e.g., bridges, dams, locks, levees, waterways, ports, etc.), the
technologies they employ, their design criteria, and constraints.

30.04 Describe civil engineering solutions used in structural design and structural analysis of buildings, bridges, towers, tunnels, etc., the

technologies they employ, their design criteria, and constraints.
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CTE Standards and Benchmarks

30.05

Describe civil engineering solutions used in designing, constructing, and maintaining transportation infrastructure (e.g., including
roadways, railways, airports and mass transit systems, et al.).

30.06

Describe technologies used in the basics of surveying and mapping, as well as geographic information systems to correctly size and
position structures, and lay out routes for railways, roadways, and pipelines.

30.07

Describe civil engineering solutions used in urban and metropolitan planning (e.g., designing, constructing, and maintaining streets,
sidewalks, water supply networks, sewers, street lighting, solid waste management and disposal, public parks, et al), the
technologies they employ, their design criteria, and constraints.

to:

31.0 Design and build a mechanically engineered solution suitable for a particular application in a defined environment. The student will be able

31.01

Design and build a solution to a problem using the principles of civil engineering.

31.02

Incorporate one or more principles of structural design and analysis, surveying, planning and design of traffic system logistics,
coastal defense, materials science, water resource and waste management, or urban planning as appropriate, into the design of a
civil engineering solution.

31.03

Incorporate at least one advanced feature into the solution’s design.

31.04

Create a project portfolio describing the project and the solution, including drawings and specifications, the tasks and rationale,
process journal, budget report, and the results.

31.05

Present your portfolio to a review committee.

Environmental Engineering Discipline

30.0 Demonstrate an understanding of the design and development of solutions involving environmental engineering, their environments, and
their associated design constraints. The student will be able to:

30.01 Describe environmental engineered solutions, the technologies they employ, their design criteria, and constraints.

30.02 Describe environmental engineered solutions related to water supply and treatment, the technologies they employ, their design
criteria, and constraints.

30.03 Describe environmental engineered solutions related to waste management, the technologies they employ, their design criteria, and
constraints.

30.04 Describe environmental engineered solutions related to air and water pollution, the technologies they employ, their design criteria,
and constraints.

30.05 Describe environmental engineered solutions related to coastal and intercoastal environments, the technologies they employ, their
design criteria, and constraints.

30.06 Describe environmental engineered solutions related to agricultural environments, the technologies they employ, their design criteria,
and constraints.

30.07 Describe environmental engineered solutions related to industrial environments, the technologies they employ, their design criteria,

and constraints.
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CTE Standards and Benchmarks

31.0 Design and build an environmental engineered solution suitable for a particular application in a defined environment. The student will be
able to:

31.01 Design and build a solution to a problem using the principles of environmental engineering.

31.02 Incorporate principles of contamination control, pollution control, emission control, hazardous material disposal, and physical,
biological, and chemical processes, as appropriate, into the design of an environmental engineered solution.

31.03 Incorporate at least one advanced feature into the solution’s design.

31.04 Create a project portfolio describing the project and the solution, including drawings and specifications, the tasks and rationale,
process journal, budget report, and the results.

31.05 Present your portfolio to a review committee.
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Additional Information

Laboratory Activities

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as
well as, experimental, quality, and safety procedures are an integral part of this career and technical program/course. Laboratory investigations
benefit all students by developing an understanding of the complexity and ambiguity of empirical work, as well as the skills required to manage,
operate, calibrate and troubleshoot equipment/tools used to make observations. Students understand measurement error; and have the skills to
aggregate, interpret, and present the resulting data. Equipment and supplies should be provided to enhance hands-on experiences for students.

Florida Standards for English Lanquage Development (ELD)
English language learners communicate for social and instructional purposes within the school setting. ELD.K12.ELL.SI.1

English Language Development (ELD) Standards Special Notes:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate for
social and instructional purposes within the school setting. For the given level of English language proficiency and with visual, graphic, or
interactive support, students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary
for academic success. The ELD standard should specify a relevant content area concept or topic of study chosen by curriculum developers and
teachers which maximizes an ELL’s need for communication and social skills. For additional information on the development and implementation of
the ELD standards, please contact the Bureau of Student Achievement through Language Acquisition at SALA@fldoe.org.

Career and Technical Student Organization (CTSO)

The Florida Technology Student Association (FL-TSA) and SkillsUSA are the co-curricular career and technical student organizations for providing
leadership training and reinforcing specific career and technical skills. Career and Technical Student Organizations provide activities for students
as an integral part of the instruction offered.

Cooperative Training — OJT

On-the-job training is appropriate but not required for this program. Whenever offered, the rules, guidelines, and requirements specified in the OJT
framework apply.

Work-Based Experience (8601800) is the appropriate course to provide Engineering & Technology Education students with the opportunity, as
Student Learners, to gain real world practical, first-hand exposure in broad occupational clusters or industry sectors through a structured,
compensated or uncompensated experience. Work-Based Experience (WBE) is also designed to give the Student Learners an opportunity to apply
and integrate the knowledge, skills, and abilities acquired during their School-Based Experience to actual work situations independent of school
facilities. At least one credit of Engineering & Technology Education program consisting of three credits must be completed before enrolling in
WBE. See the Work-Based Experience framework for more information.
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Accommodations

Federal and state legislation requires the provision of accommodations for students with disabilities as identified on the secondary student’s
Individual Educational Plan (IEP) or 504 plan or postsecondary student’'s accommodations’ plan to meet individual needs and ensure equal access.
Accommaodations change the way the student is instructed. Students with disabilities may need accommodations in such areas as instructional
methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special
communication systems. Documentation of the accommodations requested and provided should be maintained in a confidential file.

In addition to accommodations, some secondary students with disabilities (students with an IEP served in Exceptional Student Education (ESE)) will
need modifications to meet their needs. Modifications change the outcomes or what the student is expected to learn, e.g., modifying the curriculum
of a secondary career and technical education course. Note: postsecondary curriculum and regulated secondary programs cannot be modified.

Some secondary students with disabilities (ESE) may need additional time (i.e., longer than the regular school year), to master the student
performance standards associated with a regular course or a modified course. If needed, a student may enroll in the same career and technical
course more than once. Documentation should be included in the IEP that clearly indicates that it is anticipated that the student may need an
additional year to complete a Career and Technical Education (CTE) course. The student should work on different competencies and new
applications of competencies each year toward completion of the CTE course. After achieving the competencies identified for the year, the student
earns credit for the course. It is important to ensure that credits earned by students are reported accurately. The district’s information system must
be designed to accept multiple credits for the same course number for eligible students with disabilities.
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Florida Department of Education
Curriculum Framework

Program Title: Maritime Technology

Program Type: Non-Career Preparatory

Career Cluster: Engineering & Technology Education
Program Number 8404100

CIP Number 0649039903

Grade Level 9-12

Program Length 4 credits

Teacher Certification Refer to the Program Structure section
CTSO FL-TSA, SkillsUSA

CTE Program Resources http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
Purpose

This program offers a sequence of courses that provide coherent and rigorous content aligned with challenging academic standards, relevant
technical knowledge, and skills needed to prepare students for postsecondary education and careers in the Engineering and Technology Education
career cluster. This sequence provides technical skill proficiency that includes competency-based applied learning that contributes to the academic
knowledge, higher-order reasoning and problem-solving skills, work attitudes, general employability skills, technical skills, occupation-specific skills,
and knowledge of all aspects of the Engineering and Technology Education career cluster.

The content includes but is not limited to broad transferable skills that stress understanding and demonstration of the following elements of the
maritime industry; planning, management, finance, technical and product skills, underlying principles of technology, labor issues, community issues
and health, safety, and environmental issues.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.

Program Structure

This program is a planned sequence of instruction consisting of four credits.
To teach the course(s) listed below, instructors must hold at least one of the teacher certifications indicated for that course.

The following table illustrates the secondary program structure:


http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
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Course Course Title Teacher Certification ‘ Level Grad_uatlon
Number Requirement
8404110 Maritime 1 1 credit 3 CT
8404120 Maritime 2 SEAMANSHIP 7G 1 credit 3 CT

— TECED 1 @2 :
8404130 Maritime 3 ENG&TEC ED1@2 1 credit 3 CT
8404140 Maritime 4 1 credit 3 CT

(Graduation Requirement Codes: CT=Career & Technical Education, EQ= Equally Rigorous Science, EC= Economics, MA=Mathematics,
PL=Personal Financial Literacy)

In addition to the above courses, the Advanced Technology Applications (8601900) course is appropriate to be used for content area continuation in
this program after all three credits of this program have been completed. The purpose of the Advanced Technology Applications course is to
provide students with a capstone opportunity to develop a school-based project from "vision" to "reality," working in teams to design, engineer,
manufacture, construct, test, redesign, test again; and then produce a finished "project”. This would involve using ALL the knowledge previously
learned, not only in Engineering & Technology Education but also across the curriculum. See the Advanced Technology Applications framework for
more information.
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Common Career Technical Core — Career Ready Practices

Career Ready Practices describe the career-ready skills that educators should seek to develop in their students. These practices are not exclusive
to a Career Pathway, program of study, discipline or level of education. Career Ready Practices should be taught and reinforced in all career
sﬁjpdllo/.ration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of
1. Act as a responsible and contributing citizen and employee.

2. Apply appropriate academic and technical skills.

3. Attend to personal health and financial well-being.

4. Communicate clearly, effectively and with reason.

5. Consider the environmental, social and economic impacts of decisions.

6. Demonstrate creativity and innovation.

7. Employ valid and reliable research strategies.

8. Utilize critical thinking to make sense of problems and persevere in solving them.

9. Model integrity, ethical leadership and effective management.

10. Plan education and career path aligned to personal goals.

11. Use technology to enhance productivity.

12. Work productively in teams while using cultural/global competence.
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Standards
After successfully completing this program, the student will be able to perform the following:

01.0 Demonstrate knowledge relating to the historical origins of the maritime industry as it relates to vessel development, culture, and trade.

02.0 Demonstrate proficiency in understanding the various career paths in the maritime industry.

03.0 Demonstrate an understanding of required skills sets by mariners, including safety training, regulations, and leadership.

04.0 Demonstrate proficiency in using engineering methods for ship construction and design.

05.0 Describe how models and simulators can be used to solve real-world issues in science and engineering.

06.0 Students select and use digital tools to plan and manage a design process that considers design constraints and calculated risks.

07.0 Students understand the fundamental concepts of technology operations, demonstrate the ability to choose, use, and troubleshoot current
technologies and are able to transfer their knowledge to explore emerging technologies.

08.0 Demonstrate an understanding of common navigation systems used in the maritime industry.

09.0 Describe how models and simulators can be used to solve real-world issues in science and engineering.

10.0 Identify and explain various vessels and their and their use.

11.0 Evaluate the environmental impact of the maritime industry.

12.0 Demonstrate an understanding of the business of shipping as related to port operations.

13.0 Demonstrate an understanding of various cargo and cargo management systems.

14.0 Explain the importance of vessel and ship security.

15.0 Examine the potential and use of marine resources.

16.0 Demonstrate an understanding of oceanography and Marine Biology concepts.

17.0 Demonstrate an understanding of the fundamentals of marine biology.

18.0 Examine the legal aspects of the marine industry.

19.0 Demonstrate an understanding of the business of maritime as related to shipping operations.
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Florida Department of Education
Student Performance Standards

Course Title: Maritime 1
Course Number: 8404110
Course Credit: 1

Course Description:

This course provides students with an understanding of the field of maritime studies and prepares for postsecondary programs, as well as the world
of work, by developing an in-depth mastery of maritime industry related concepts and their relationship to the business of shipping. The course also
includes various concepts of history, science, technology, engineering, and mathematics, as well as social and political implications of the maritime

industry on the international scale.

CTE Standards and Benchmarks

01.0 Demonstrate knowledge relating to the historical origins of the maritime industry from vessel development, cultural, and trade perspectives.
The student will be able to:

01.01 Identify different types of ships and their origins.

01.02 Construct a three-dimensional model of a historical ship.

01.03 Create a timeline showing significant milestones in maritime history.

01.04 Describe the significance of the Phoenicians, Vikings, and Asians on maritime cultures and traditions.

02.0 Demonstrate proficiency in understanding the various career paths in the maritime industry. The student will be able to:

02.01 Identify important factors to choosing a career.

02.02 Explain the importance of planning for a career.

02.03 Evaluate the impact of education on long term career success.

02.04 Describe the many career paths in the maritime industry.

02.05 Describe the skills and personal qualities needed for maritime careers.

02.06 Describe the everyday life of people working in maritime careers.

02.07 Create a personal maritime career path based on interest.

02.08 Describe careers in the shipyard.
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CTE Standards and Benchmarks

02.09 Explain the skills and education needed to work in various shipyard careers.

02.10 Describe careers located in ports.

02.11 Explain the skills and education needed to work in various port careers.

02.12 Describe careers working on at sea.

02.13 Explain the skills and education needed to work in various careers at sea.

03.0 Demonstrate an understanding of required skills sets by mariners including, safety training, regulations, and leadership. The student will be
able to:

03.01 Create a timeline explaining the evolution of the U.S. Coast Guard.

03.02 Explain the main functions of the U.S. Coast Guard.

03.03 Describe the U.S. Coast Guard and its place in the U.S. military.

03.04 Describe the organization and leadership hierarchy on a vessel.

03.05 Explain Master’s Level of Authority.

03.06 Describe the importance of leadership and chain-of-command on a vessel.

03.07 Describe the process of watch keeping, navigation, boat handling, anchoring, and mooring.

03.08 Use seamanship terminology.

04.0 Demonstrate proficiency in using engineering methods for ship construction and design. The student will be able to:

04.01 Identify and describe two types of marine engines.

04.02 Explain how wind has been used to propel ships.

04.03 Explain how a ship made of steel is able to float.

04.04 Work in teams to using the engineering process to create solutions for a maritime problem.

04.05 Describe how models and simulators can be used to solve real-world issues in science and engineering.

05.0 Describe how models and simulators can be used to solve real-world issues in science and engineering.

06.0 Students select and use digital tools to plan and manage a design process that considers design constraints and calculated risks.

6
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CTE Standards and Benchmarks

07.0 Students understand the fundamental concepts of technology operations, demonstrate the ability to choose, use, and troubleshoot current
technologies and are able to transfer their knowledge to explore emerging technologies.

08.0 Identify and explain various vessels and their and their use. The student will be able to:

08.01 Identify various types of ships.

08.02 Explain specific reasons for different types of ships.

08.03 Describe different types of cargo vessels and cargo types.

08.04 Describe different types of passenger vessels and their purpose

09.0 Evaluate the environmental impact of the maritime industry. The student will be able to:

09.01 Explain the role of maritime in protection of the environment.

09.02 Describe the environmental regulations on the maritime industry.

10.0 Demonstrate an understanding of the business of shipping as related to port operations. The student will be able to:

10.01 Describe the main functions of a port.

10.02 Explain the importance of infrastructure networks to ports.

10.03 Evaluate specific ports on their design and transport connections.

11.0 Demonstrate an understanding of various cargo and cargo management systems. The student will be able to:

11.01 Provide examples of liquid bulk cargo.

11.02 Provide examples of bulk cargo.

11.03 Explain the history on containerization.

12.0 Explain the importance of vessel and ship security. The student will be able to:

12.01 Describe the function of the U.S. Coast Guard.

12.02 Explain the position of the U.S. Coast Guard within the U.S. military system.

12.03 Explain the regulatory operations of U.S. flag ships by the U.S. Coast Guard.

12.04 Explain how the U.S. Coast Guard protects U.S. coasts.
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CTE Standards and Benchmarks

12.05 Explain port state control and how it is administered around the world.

13.0 Demonstrate an understanding of oceanography and Marine Biology concepts. The student will be able to:

13.01 Explain oceanography’s role as a marine science disciple and its areas of investigation.

13.02 Explain the causes of tides.

13.03 Describe the various types of tides and why they are monitored throughout the maritime industry.

13.04 Evaluate the difference between tides, currents, and waves.

13.05 Identify various ways wave energy is created and how it moves through the ocean.

13.06 Describe how humans have impacted the world’s oceans and steps used to limit these impacts.

14.0 Demonstrate an understanding of the fundamentals of marine biology. The student will be able to:

14.01 Explain underground water movements and their connection with the oceans.

14.02 ldentify the various types of currents that interact with the water and land at the beach.

14.03 Explain the ecological importance of mangroves in water filtration and runoff.

14.04 Explain the role of mangroves in high energy events and environmental concerns for their removal.
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Florida Department of Education
Student Performance Standards

Course Title: Maritime 2
Course Number: 8404120
Course Credit: 1

Course Description:

This course provides students with opportunities to further their mastery on maritime related concepts in preparation for postsecondary education
and the world of work. The course builds on material presented in Maritime 1 by increasing the depth and breadth of student knowledge.

CTE Standards and Benchmarks

01.0 Demonstrate knowledge relating to the historical origins of the maritime industry from vessel development, cultural, and trade perspectives.
The student will be able to:

01.01 Describe important naval conflicts through the ages.

01.02 Describe the Greek and Roman impact on sailing culture.

01.03 Describe important naval conflicts through the ages.

01.04 Explain the role of trade on ancient empire development.

01.05 Describe the modern seagoing life.

02.0 Demonstrate proficiency in understanding the various career paths in the maritime industry. The student will be able to:

02.15 Explain the difference between charter boat and commercial boat fishing operations.

02.16 Describe the duties of a charter boat captain and mate.

02.17 Describe the duties of a commercial fishing vessel captain and mate.

02.18 Explain the licensing requirements for a charter vessel captain.

02.19 Explain the licensing requirements for a commercial fishing captain.

03.0 Demonstrate understanding of required skills sets by mariners including, safety training, regulations, and leadership. The student will be
able to:

03.10 Explain the role of communications technology to the maritime industry.

03.11 List the electronic systems used aboard modern vessels.
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CTE Standards and Benchmarks

03.12 Identify modern ship to shore communication systems.

03.13 Describe modern vessel tracking systems.

03.14 Describe the most common short range communications system found on modern vessels.

03.15 Describe the most common long rage communications systems found on modern vessels

03.16 Explain the use of emergency communications systems such as SSAS, EPIRB, and flares.

03.17 Explain the process for sending and emergency distress signal.

03.18 Describe common first aid practices and equipment.

03.19 Explain the process for acquiring U.S. Coast Guard certification.

03.20 Explain the roles of the IMO, USCG, Ports State Control and Class societies in regulating safety management systems.

03.21 Explain the requirements for STCW, TOAR, Radar, Firefighting, and PIC licensing.

03.22 Describe the need and restrictions of different types of licenses.

03.23 Describe the types of service a mariner can perform based on held license.

04.0 Demonstrate proficiency in using engineering methods for ship construction and design. The student will be able to:

04.12 Identify and use two common measurement systems.

04.13 List materials commonly used in ship construction.

04.14 Describe properties of ship construction materials.

04.15 Identify parameters relevant to ship design.

04.16 Develop a set of parameters for a ship design.

04.17 Use the engineering method to solve problems.

04.18 Identify an engineering problem relevant to maritime studies.

04.19 Identify software used in ship design.

04.20 Describe the ship design process.

10
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CTE Standards and Benchmarks

08.0 Demonstrate understanding of common navigation systems used in the maritime industry. The student will be able to:

08.01 Describe the purpose and history of charts.

08.02 Describe the various features of charts.

08.03 Describe the history of navigation instruments and how they evolved over time.

08.04 Describe four common navigation instruments used in modern times.

08.05 Describe the purpose of a sextant.

08.06 Explain the marine rules of the road, their origin, and responsible entity.

08.07 Use maritime whistle signals to transmit messages.

08.08 Identify night conditions by following vessel light configurations.

08.09 Explain the procedure for passing another vessel.

08.10 Explain how to overtake a vessel when navigating a river.

08.11 Explain early communication processes using flags and lights.

08.12 Explain worldwide ship communication abilities and how they are used.

08.13 Explain the modern use of flags aboard merchant vessels.

08.14 Explain the need for AIS and LRIT systems on modern ships.

08.15 Describe the history and function of RADAR.

08.16 Plot CPA on a RADAR output.

08.17 Explain the history and function of GPS.

08.18 Explain the history and function of the depth finder.

08.19 Explain the history and function of the RDF.

08.20 Describe the operation of the ECDIS.

08.21 Explain the various navigation systems as used for ship security.

11
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CTE Standards and Benchmarks

09.0 Identify and explain various vessels and their and their use. The student will be able to:

09.05 Explain why there is a need for different types of ships.

09.06 Identify different types of ships based on their roles.

09.07 Provide examples of takers, dry bulk, container, and break bulk vessels.

09.08 Describe the need for a class of industrial vessels.

09.09 Explain Archimedes’ Principle.

09.10 Calculate the displacement of a vessel.

10.0 Evaluate the environmental impact of the maritime industry. The student will be able to:

07.03 Explain the impact of the maritime industry on air pollution, global warming, and climate change including the Great Lakes.

07.04 Describe the process for control of invasive species as related to shipping.

07.05 Evaluate current invasive species problems and formulate solutions.

07.06 Describe the occurrence of habitat loss due to the maritime industry needs.

11.0 Demonstrate an understanding of the business of shipping as related to port operations. The student will be able to:
11.05 Describe the main characteristics of the different types of terminals.

11.06 Compare private and public terminals.

11.07 Explain the need for terminal tariffs.

11.08 Describe the scheduling process for loading and unloading cargo at terminals.

11.09 Explain the operations of the stevedores and husbandry.

11.10 Evaluate the layouts of the three main terminal designs.

11.11 List all services terminal operators provide.

11.12 Explain the operation of a Foreign Trade Zone.

11.13 Describe the different types of marine surveys.

12
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CTE Standards and Benchmarks

11.14 Explain the reasons for performing a cargo survey.

11.15 Explain the reasons for performing a vessel damage survey.

11.16 Describe a draft survey.

11.17 Explain the reasons for performing a deadweight survey.

11.18 Explain the reasons for performing an incline survey.

11.19 Explain an allusion and how marine surveys play a role in its investigation.

11.20 Provide examples of situations where multiple surveyors are needed for the same event.

12.0 Demonstrate an understanding of various cargo and cargo management systems. The student will be able to:

12.04 Explain different types of liquid bulk cargo.

12.05 Explain the process of measuring standard liquid bulk cargo.

12.06 Identify liquid bulk carriers and explain their special characteristics.

12.07 Identify liquid bulk trade routes and major global ports.

12.08 Explain different types of dry bulk cargo.

12.09 Explain the process of measuring dry bulk cargo.

12.10 Describe the characteristic of dry bulk carriers.

12.11 Identify dry bulk trade routes and major global ports.

14.0 Examine the legal aspects of the maritime industry. The student will be able to:

14.04 Explain when admiralty law applies to cases.

14.05 Explain the Jones Act.

10.0 Explain the importance of vessel and ship security. The student will be able to:
10.04 Describe the Maritime Transportation Security Act (MTSA).

10.05 Describe the roles of the U.S. Coast Guard and the Border Patrol in preventing terrorist acts on U.S. soil.

13



2024 - 2025

CTE Standards and Benchmarks

10.06 Explain the methods used by U.S agencies to prevent terrorist attacks.

10.07 Explain the purpose of the Transportation Worker’s Identification Credential (TWIC).

11.0 Examine the potential and use of marine resources. The student will be able to:

11.04 Identify biological resources found in the ocean and explain how society benefits from their use.

11.05 Identify various types of energy that can be harvested at the surface of the ocean and at depth.

11.06 Explain the impact aquaculture has on world populations.

11.07 Describe the potential harm that is associated with aquaculture practices.

11.08 Describe the process of desalination and molecular activity that occurs during this process.

11.09 Compare and contrast the chemical properties of fresh and salt water.

11.10 Identify substances, such as medications and drugs that have been found in the marine environment.

12.0 Demonstrate an understanding of oceanography and Marine Biology concepts. The student will be able to:

12.04 Explain the role of chemical oceanography as a marine science.

12.05 Explain the importance for water through research of its properties.

12.06 Conduct an experiment to yield freshwater from a saltwater solution.

12.07 Explain the molecular structure of fresh and salt water.

12.08 Measure salinity of water using various methods.

12.09 Research salinity levels of the world’s oceans and identify areas with higher than average salt concentrations.

12.10 Investigate reasons for higher than average slat concentrations in various seas and oceans.

12.11 Investigate the interaction of fresh and salt water in estuary systems.

12.12 Explain the study of toxicology as it relates to the marine environment.

12.13 Explain the process of ocean acidification.
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Florida Department of Education
Student Performance Standards

Maritime 3

Course Number: 8404130
Course Credit: 1

Course Description:

This course provides students with opportunities to further their mastery on maritime related concepts in preparation for postsecondary education
and the world of work. The course builds on material presented in Maritime 2 by increasing the depth and breadth of student knowledge.

CTE Standards and Benchmarks

02.0 Demonstrate proficiency in understanding the various career paths in the maritime industry. The student will be able to:

02.20

Explain the specialized training required for a career in admiralty law.

02.21

Compare careers in naval architecture, design engineering, and operating engineering.

02.22

Describe the main responsibilities of a chief engineer.

02.23

Explain the process for achieving a position of chief engineer.

02.24

Describe the main responsibilities of a design engineer.

02.25

Explain the licensing requirements to attaining a position of a practicing engineer.

02.26

List the careers associated with the offshore drilling industry.

03.0 Demonstrate an understanding of required skills sets by mariners including, safety training, regulations, and leadership. The student will be
able to:

03.24

Explain the reasons for proper knot tying and line handling.

03.25

Demonstrate splicing techniques.

03.26

Demonstrate common knots used in the maritime industry (The bowline, Cleat-Hitch, Clove-Hitch, Double-overhand, Square Knot,
etc.)

03.27

Explain the use of a stopper.

03.28

Evaluate various materials used to construct mooring lines.

04.0 Demonstrate proficiency in using engineering methods for ship construction and design. The student will be able to:
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CTE Standards and Benchmarks

04.01 Explain the Laid Keel method of shipbuilding.

04.02 Explain the modular method of shipbuilding.

04.03 Research the construction of a present day vessel.

04.04 Explain the effects of the pitch of a propeller.

04.05 Explain the two modes of propeller action.

04.06 Explain the characteristics of the three types of rudders.

04.07 Describe modern methods of attaching and controlling rudders.

04.08 Describe modern methods of steering that do not use rudders.

04.09 Research the development of side thrusters in use on modern vessels.

05.0 Demonstrate an understanding of common navigation systems used in the maritime industry. The student will be able to:

05.29 Explain the importance of tides to ship navigation systems.

05.30 Explain the importance of currents to ship navigation.

05.31 Describe effect currents have on ships in open waters.

05.32 Describe the effect currents have on ships in restricted waters.

05.33 Evaluate the effect of currents and tides on dead reckoning navigation.

05.34 Describe the various types of buoys and where they are used.

05.35 Explain the purpose of a day mark and how it is used.

05.36 Explain the purpose of a range and how it is used.

05.37 Describe the purpose of lighthouses and their use.

05.38 Evaluate different port structures found on charts and their application in navigation.

06.0 Identify and explain various vessels and their and their use. The student will be able to:

06.16 Describe the general class of service vessels.
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CTE Standards and Benchmarks

06.17 Describe various types of service vessels.

06.18 Describe the general class of miscellaneous vessels.

06.19 Name two types of miscellaneous vessels.

06.20 Describe the function of specific miscellaneous vessels.

06.21 Describe various research vessels.

06.22 Describe various military vessels.

08.0 Demonstrate an understanding of the business of shipping as related to port operations. The student will be able to:

08.22 Explain the development and personnel behind the change to containerization.

08.23 Describe the reasons for the success of worldwide containerization.

08.24 Research the impact of containerization on daily American lives.

08.25 Design a container terminal.

08.26 Describe the types of modern ship fuels.

08.27 Explain the evolution of ship fuels and their environmental impact.

08.28 Explain the ship refueling process.

09.0 Demonstrate an understanding of various cargo and cargo management systems. The student will be able to:

09.12 Describe the movement of a product from abroad to an American store through the intermodal transportation process.

09.13 Describe different container sizes.

09.14 Identify different container ports and global shipping routes.

09.15 Explain the stresses that are associated with cargo loading.

15.0 Demonstrate an understanding of international trade and its impact on the world economy. The student will be able to:

15.20 Explain the importance of ship registries.

15.21 Explain the concept of flags of convenience.
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CTE Standards and Benchmarks

15.22 Describe how U.S. commercial vessel ownership has changed over the years.

14.0 Examine the legal aspects of the maritime industry. The student will be able to:

14.08 Describe three types of marine insurance coverage.

14.09 Explain the concept of duty of utmost faith.

14.10 Describe a warranty of seaworthiness.

14.11 Explain the five perils commonly covered by marine insurance.

10.0 Explain the importance of vessel and ship security. The student will be able to:

10.01 Explain the concept of terrorism at sea.

10.02 Describe the protocol for preparing a commercial vessel for adverse weather conditions.

10.03 Explain the process used by the master to avoid storms.

10.04 Describe the tools used by mariners in traffic during conditions of restricted visibility.
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Florida Department of Education
Student Performance Standards

Course Title: Maritime 4
Course Number: 8404140
Course Credit: 1

Course Description:

This course provides students with opportunities to further their mastery on maritime related concepts in preparation for postsecondary education
and the world of work. The course builds on the material presented in Maritime 3 by increasing the depth and breadth of student knowledge.

CTE Standards and Benchmarks

02.0 Demonstrate proficiency in understanding the various career paths in the maritime industry. The student will be able to:

02.30 Explain the training needed for careers in marine science.

02.31 Describe the main responsibilities of a stevedore.

02.32 Describe the main responsibilities of a salvage master.

02.33 Describe the licensing and training required to become a salvage master.

02.34 Explain the role of the International Salvage Union.

02.35 Describe the main responsibilities of a commercial diver.

02.36 Explain the training and licensing requirements for commercial divers.

02.37 Describe the duties of a diving superintendent.

02.38 Explain the focus on Hyperbaric Medicine.

03.0 Demonstrate an understanding of required skills sets by mariners including, safety training, regulations, and leadership. The student will be
able to:

03.32 Describe the purpose, function, and scope of operations of the International Maritime Organization (IMO).

03.33 Explain how the U.S. became a member in the IMO.

03.34 Explain the relationship between U.S. agencies and their regulations and the IMO conventions and treaties.

03.35 Describe the Marine Pollution (MARPOL) Annexes and their main functions.
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CTE Standards and Benchmarks

03.36 Explain which MARPOL Annexes have been adopted by the U.S.

03.37 Describe the Safety of Life at Sea (SOLAS) requirements.

03.38 Explain the Standards for Training, Certification, and Watch-Standing (STCW) and why they are needed.
03.39 Describe maritime aspects that are covered by the Federal Communications Commission (FCC).

03.40 Explain the FCC certifications that are required for mariners and vessels.

03.41 Describe the different types of emergencies that can occur aboard a vessel at sea or in port.

03.42 Explain the use of emergency plans aboard a vessel.

03.43 Explain the origination of the Incident Command Center.

03.44 Describe the involvement of the Incident Command Center at the vessel, company, state, and federal level.
03.45 Explain the effects of hyperthermia on the body as related to water temperature.

03.46 Describe the use of survival suits aboard ocean going vessels.

03.47 Explain fire prevention and safety precautions when dealing with fires.

03.48 Describe how to extinguish a fire.

03.49 Explain the different types of fires that can be found on ships.

03.50 Explain the processes for fighting each specific type of fire.

03.51 Explain the mariner training process for firefighting.

03.52 Describe the use of fire escape plans and posting regulations.

03.53 Explain the importance of lifeboats and the practice of performing drills.

03.54 Explain a no sail command issued by the U.S. Coast Guard.

03.55 Explain the concept of seaworthiness and its legal importance.

03.56 Explain the role of the Florida Fish & Wildlife Conservation Commission (FWC) in the safety of local boating and fishing.
03.57 Describe the requirements and process for becoming an FWC Officer
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CTE Standards and Benchmarks

03.58 Compare organizations that serve similar functions to the FWC from other states/countries

04.0 Demonstrate proficiency in using engineering methods for ship construction and design. The student will be able to:

04.41 Explain the responsibilities of a naval architect.

04.42 Describe and interpret drawings used in ship design and construction.

04.43 Identify software used in modern engineering design.

04.44 Research alternative methods of ship propulsion.

04.45 Research various incidents of vessel damage.

04.46 Explain the engineering process as related to the repair of damaged vessels.

06.0 Identify and explain various vessels and their and their use. The student will be able to:

06.23 Describe the major global ports of call for each type of vessel.

06.24 Explain various reasons for specific vessel ports of call.

07.0  Evaluate the environmental impact of the maritime industry on global warming and climate change. The student will be able to:

07.08 Explain the process of shoreline erosion and its impact on the maritime industry.

07.09 Explain the impact and function of human structures and barriers on waterways.

07.10 Describe the changes in the chemical composition of salt water in heavy marine traffic areas.

07.11 Describe laws designed to limit human environmental impact on marine systems.

07.12 Describe the impact of ocean dumping on marine ecology.

07.13 Evaluate the impact of coastal population increases on marine ecosystems.

07.14 Explain the process of dredging and its impact on marine ecosystems.

07.15 Evaluate the environmental impact of using long lines and netting as part of commercial fishing practice.

14.0 Demonstrated an understanding of the business of maritime as related to shipping operations. The student will be able to:

14.01 Explain the procurement process for materials and goods need on ships prior to voyage.
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CTE Standards and Benchmarks

14.02 Describe the purpose of load lines as established by the IMO.

14.03 Calculate consumption and voyage time.

14.04 Describe the vessel crewing process from major crew markets and training facilities.

08.0 Demonstrate an understanding of the business of shipping as related to port operations. The student will be able to:

08.29 Describe the organization of a typical port and major functions.

08.30 Explain the roles of engineering, real estate, operations, security, sales/marketing, finance, government relations, and executive
entities in a typical port.

08.31 Describe the roles and impact of stevedores and longshoremen.

08.32 Explain the responsibilities of a shipping agent.

08.33 Describe the responsibilities of a terminal operator.

08.34 Compare a public and private terminal operator.

08.35 Explain shipping agent authority as related to the vessel owner.

08.36 Compare the difference between a full service shipping agent and a protective agent.

08.37 Explain the role of the labor union as related to stevedores.

08.38 Explain the organization and function of the port authority.

08.39 Compare operating ports and landlord ports.

08.40 Describe the port master plan and its purpose.

08.41 Explain the role of a port as an economic engine.

08.42 Explain how a port authority determines rates for services, berthing, etc.

08.43 Describe the role of real estate and its importance to the port authority.

08.44 Explain the social impact of the port authority on the local community.

08.45 Describe methods ports use to maintain positive customer relations with the local community.

14.0 Examine the legal aspects of the maritime industry. The student will be able to:
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CTE Standards and Benchmarks

14.12 Explain the Jones Act.

14.13 Explain the legal definition of unseaworthiness.

14.14 Explain the use of the legal term maintenance and cure.

14.15 Explain the Longshoremen and Harbor Workers Compensation Act.

14.16 Explain the role of the Department of Occupational Safety and Health Act.

14.17 Describe the use of maritime liens.

14.18 Explain how a maritime lien is enforced.

14.19 Describe the Carriage of Goods at Sea/Harter Act.

14.20 Explain how fault is established in a maritime casualty.

14.21 Explain appointment of liability and how it is established.

14.22 Defined the legal term of economic losses.

14.23 Define the legal term of cargo losses.

14.24 Describe the purpose and operation of maritime salvage.

14.25 List three laws governing pollution control.

14.26 Describe the liability and damages resultant from marine pollution.

10.0 Explain the importance of vessel and ship security. The student will be able to:

10.15 Describe the primary functions of the Customs and Border Patrol (CBP) and hot the agency is structure within the U.S. government.

10.16 Explain how the CBP regulates mariners in both the U.S. and foreign flag ships.

10.17 Describe how the CBP regulates the flow of cargoes in the U.S.

10.18 Explain the Merchant Mariners’ Document (MMD) and how it is obtained.

11.0 Examine the potential and use of marine resources. The student will be able to:

11.24 Describe how research studies onboard the JOIDES Resolution has contributed to what we know about the Earth and the oceans.
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CTE Standards and Benchmarks

11.25 Explain how collecting and analyzing seafloor sediment samples has helped scientist learn about the Earth and oceans.

11.26 Compare the experiments onboard the JOIDES Resolution from a quantitative and qualitative perspective.

11.27 Describe how robotic exploration has help scientists learn more about the ocean at greater depths.

11.28 Explain the life style onboard a research vessel.

11.29 Analyze the various land-based careers and sea-based careers that are needed to maintain research vessels.
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Additional Information

Laboratory Activities

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as
well as, experimental, quality, and safety procedures are an integral part of this career and technical program/course. Laboratory investigations
benefit all students by developing an understanding of the complexity and ambiguity of empirical work, as well as the skills required to manage,
operate, calibrate and troubleshoot equipment/tools used to make observations. Students understand measurement error; and have the skills to
aggregate, interpret, and present the resulting data. Equipment and supplies should be provided to enhance hands-on experiences for students.

Florida Standards for English Lanquage Development (ELD)
English language learners communicate for social and instructional purposes within the school setting. ELD.K12.ELL.SI.1

English Language Development (ELD) Standards Special Notes:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate for
social and instructional purposes within the school setting. For the given level of English language proficiency and with visual, graphic, or
interactive support, students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary
for academic success. The ELD standard should specify a relevant content area concept or topic of study chosen by curriculum developers and
teachers which maximizes an ELL’s need for communication and social skills. For additional information on the development and implementation of
the ELD standards, please contact the Bureau of Student Achievement through Language Acquisition at SALA@fldoe.org.

Career and Technical Student Organization (CTSO)

The Florida Technology Student Association (FL-TSA) and SkillsUSA are the co-curricular career and technical student organizations for providing
leadership training and reinforcing specific career and technical skills. Career and Technical Student Organizations provide activities for students
as an integral part of the instruction offered.

Cooperative Training — OJT

On-the-job training is appropriate but not required for this program. Whenever offered, the rules, guidelines, and requirements specified in the OJT
framework apply.

Work-Based Experience (8601800) is the appropriate course to provide Engineering & Technology Education students with the opportunity, as
Student Learners, to gain real world practical, first-hand exposure in broad occupational clusters or industry sectors through a structured,
compensated or uncompensated experience. Work-Based Experience (WBE) is also designed to give the Student Learners an opportunity to apply
and integrate the knowledge, skills, and abilities acquired during their School-Based Experience to actual work situations independent of school
facilities. At least one credit of Engineering & Technology Education program consisting of three credits must be completed before enrolling in
WBE. See the Work-Based Experience framework for more information.
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Accommodations

Federal and state legislation requires the provision of accommodations for students with disabilities as identified on the secondary student’s
Individual Educational Plan (IEP) or 504 plan or postsecondary student’'s accommodations’ plan to meet individual needs and ensure equal access.
Accommaodations change the way the student is instructed. Students with disabilities may need accommodations in such areas as instructional
methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special
communication systems. Documentation of the accommodations requested and provided should be maintained in a confidential file.

In addition to accommodations, some secondary students with disabilities (students with an IEP served in Exceptional Student Education (ESE)) will
need modifications to meet their needs. Modifications change the outcomes or what the student is expected to learn, e.g., modifying the curriculum
of a secondary career and technical education course. Note: postsecondary curriculum and regulated secondary programs cannot be modified.

Some secondary students with disabilities (ESE) may need additional time (i.e., longer than the regular school year), to master the student
performance standards associated with a regular course or a modified course. If needed, a student may enroll in the same career and technical
course more than once. Documentation should be included in the IEP that clearly indicates that it is anticipated that the student may need an
additional year to complete a Career and Technical Education (CTE) course. The student should work on different competencies and new
applications of competencies each year toward completion of the CTE course. After achieving the competencies identified for the year, the student
earns credit for the course. It is important to ensure that credits earned by students are reported accurately. The district’s information system must
be designed to accept multiple credits for the same course number for eligible students with disabilities.
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Florida Department of Education
Curriculum Framework

Program Title: Aerospace Technologies

Program Type: Non-Career Preparatory

Career Cluster: Engineering & Technology Education
Program Number 8600080

CIP Number 0821011800

Grade Level 9-12

Program Length 3 credits

Teacher Certification Refer to the Program Structure section
CTSO FL-TSA, SkillsUSA

CTE Program Resources http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
Purpose

The purpose of this program is to provide students with a foundation of knowledge and technically oriented experiences in the study of Aerospace
Technologies, its effect upon our lives, and the choosing of an occupation. The content and activities will also include the study of safety and
leadership skills. This program focuses on transferable skills and stresses understanding and demonstration of the technological tools, machines,
instruments, materials, processes and systems in business and industry.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.

Program Structure

This program is a planned sequence of instruction consisting of three credits.

To teach the course(s) listed below, instructors must hold at least one of the teacher certifications indicated for that course.
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The following table illustrates the secondary program structure:

Course Course Title Teacher Certification Grad_uatlon
Number Requirement
8600580 Aerospace Technologies | éEgOY%PACE G 1 credit 3 EQ
8600680 Aerospace Technologies ENG TEC 7G 1 credit 3 EQ

TECED 1 @2 .
ENG&TEC ED1@2 1 credit 3 EQ
(Graduation Requirement Codes: CT=Career & Technical Education, EQ= Equally Rigorous Science, EC= Economics, MA=Mathematics,
PL=Personal Financial Literacy)

8601780 Aerospace Technologies lll

In addition to the above courses, the Advanced Technology Applications (8601900) course is appropriate to be used for content area continuation in
this program after all three credits of this program have been completed. The purpose of the Advanced Technology Applications course is to
provide students with a capstone opportunity to develop a school-based project from "vision" to "reality," working in teams to design, engineer,
manufacture, construct, test, redesign, test again; and then produce a finished "project”. This would involve using ALL the knowledge previously
learned, not only in Engineering & Technology Education but also across the curriculum. See the Advanced Technology Applications framework for
more information.
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Common Career Technical Core — Career Ready Practices

Career Ready Practices describe the career-ready skills that educators should seek to develop in their students. These practices are not exclusive
to a Career Pathway, program of study, discipline or level of education. Career Ready Practices should be taught and reinforced in all career
sﬁjpdllo/.ration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of
1. Act as a responsible and contributing citizen and employee.

2. Apply appropriate academic and technical skills.

3. Attend to personal health and financial well-being.

4. Communicate clearly, effectively and with reason.

5. Consider the environmental, social and economic impacts of decisions.

6. Demonstrate creativity and innovation.

7. Employ valid and reliable research strategies.

8. Utilize critical thinking to make sense of problems and persevere in solving them.

9. Model integrity, ethical leadership and effective management.

10. Plan education and career path aligned to personal goals.

11. Use technology to enhance productivity.

12. Work productively in teams while using cultural/global competence.
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Standards

After successfully completing this program, the student will be able to perform the following:

01.0
02.0
03.0
04.0
05.0
06.0
07.0
08.0
09.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0

17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0

28.0
29.0
30.0
31.0
32.0

33.0

Demonstrate an understanding of the characteristics and scope of technology.

Demonstrate an understanding of the core concepts of technology.

Demonstrate an understanding of the relationships among technologies and the connection between technology and other fields of study.
Demonstrate an understanding of the cultural, social, economic, and political effects of technology.

Demonstrate an understanding of the effects of technology on the environment.

Demonstrate an understanding of the influence of aerospace technology on history.

Demonstrate an understanding of the attributes of engineering design.

Demonstrate an understanding of and be able to select and use information and communication technologies.

Demonstrate an understanding of and be able to select and use transportation technologies.

Demonstrate safe and appropriate use of tools and machines in aviation/aerospace technologies.

Demonstrate an understanding of the history and development of aviation and space transportation.

Describe the function of various aviation organizations.

Describe the aviation/aerospace environment.

Describe and demonstrate an understanding of the principles of flight.

Demonstrate an understanding of aviation electrical, mechanical, hydraulic, and pneumatic systems.

Demonstrate an understanding of power systems including, internal combustion engines, jet engines, rocket engines, solar cells and nuclear
power used in aviation/aerospace applications.

Demonstrate knowledge of robotics as it relates to the aviation/aerospace industry.

Demonstrate a knowledge and understanding of various traditional and composite materials as related to aerospace technologies.
Demonstrate an understanding of career opportunities and requirements in the field of aerospace technologies.

Demonstrate problem solving using troubleshooting, research and development, invention and innovation, and experimentation.
Demonstrate the abilities to use and maintain technological products and systems.

Demonstrate the abilities to assess the impact of products and systems.

Demonstrate an understanding of the development of aviation and space transportation.

Assess the impact of various aviation organizations on aerospace activities.

Assess the aviation/aerospace environments’ effects on flying and spaceflight.

Demonstrate an understanding of electrical, mechanical, fluid, and pneumatic systems that could be used in aerospace environments.
Demonstrate knowledge and understanding of processing skills on materials and composites as they relate to aviation/aerospace
technologies.

Describe and demonstrate principles of navigation.

Demonstrate an understanding of the effects of flight as it relates to physiology.

Demonstrate the abilities to apply the design process.

Describe various factors critical to aircraft performance.

Demonstrate an understanding of electrical, mechanical, fluid, and pneumatic systems that could be used on/in aviation/aerospace
environments.

Demonstrate technical knowledge of computer control as it is related to aviation/aerospace projects.
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34.0 Explore the role of civilian spacecraft in the exploration and colonization of space.
35.0 Perform advanced study and technical skills related to aerospace technologies.
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Florida Department of Education
Student Performance Standards

Course Title: Aerospace Technologies |
Course Number: 8600580
Course Credit: 1

Course Description:

This course provides students with an introduction to the knowledge, human relations, and technological skills found today in Aerospace
Technologies.

Lab Statement:

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as
well as, experimental quality, and safety procedures will be an integral part of this course. Students will interact with materials and primary sources
of data or with secondary sources of data to observe and understand the natural world. Students will develop an understanding of measurement
error, and develop the skills to aggregate, interpret, and present the data and resulting conclusions. Equipment and supplies will be provided to
enhance these hands-on experiences for students. A minimum of 20% of classroom time will be dedicated to laboratory experiences.

CTE Standards and Benchmarks

01.0 Demonstrate an understanding of the characteristics and scope of technology. The student will be able to:

01.01 Discuss the nature and development of technological knowledge and processes.

01.02 Explain the rapid increase in the rate of technological development and diffusion.

01.03 Conduct specific goal-directed research related to inventions and innovations.

02.0 Demonstrate an understanding of the core concepts of technology. The student will be able to:
02.01 Define technological systems, which are the building blocks of technology and are embedded within larger technological, social, and
environmental systems.
03.0 Demonstrate an understanding of the relationships among technologies and the connection between technology and other fields of study.
The student will be able to:
03.01 Identify technology transfer and innovation occurring when a new user applies an existing technology innovation developed for one
purpose in a different function.

04.0 Demonstrate an understanding of the cultural, social, economic, and political effects of technology. The student will be able to:

04.01 Classify the use of technology involving weighing the trade-offs between the positive and the negative effects.
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CTE Standards and Benchmarks

04.02

Identify ethical considerations important in the development, selection, and use of technologies.

05.0

Demonstrate an understanding of the effects of technology on the environment. The student will be able to:

05.01

List trade-offs of developing technologies to reduce the use of resources.

05.02

Identify technologies devised to reduce the negative consequences of other technologies.

06.0

Demonstrate an understanding of the influence of aerospace technology on history. The student will be able to:

06.01

Define the history of aerospace technology as a powerful force in reshaping the social, cultural, political, and economic landscape.

07.0

Demonstrate an understanding of the attributes of engineering design. The student will be able to:

07.01

Recognize the engineering design process; including defining a problem, brainstorming, researching and generating ideas,
identifying criteria and specifying constraints, exploring possibilities, selecting an approach, developing a design proposal, making a
model or prototype, testing and evaluating the design using specifications, refining the design, creating or making it, and
communicating processes and results.

07.02

Check and critique a design continually, and improve and revise the idea of the design as needed.

07.03

List competing requirements of a design, such as criteria, constraints, and efficiency.

07.04

Describe the influence of personal characteristics, such as creativity, resourcefulness, and the ability to visualize and think abstractly
on the engineering design process.

07.05

Construct a prototype or a working model used to test a design concept by making actual observations and necessary adjustments.

08.0

Demonstrate an understanding of and be able to select and use information and communication technologies. The student will be able to:

08.01

Discuss information and communication technologies including the inputs, processes, and outputs associated with sending and
receiving information.

08.02

Classify information and communication systems that allow information to be transferred as human to human, human to machine,
machine to human, or machine to machine.

08.03

Use information and communication systems to inform, plan, and manage tasks.

08.04

Identify components of a communications system, including source, encoder, transmitter, receiver, decoder, storage, retrieval, and
destination.

08.05

Identify many ways to communicate information, such as graphic and electronic means.

08.06

Communicate technological knowledge and processes using symbols, measurement, conventions, icons, graphic images, and
languages that incorporate a variety of visual, auditory, and tactile stimuli.

09.0

Demonstrate an understanding of and be able to select and use transportation technologies. The student will be able to:

7
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CTE Standards and Benchmarks

09.01 Analyze the vital role played by transportation in the development and operation of other technologies and commerce.

09.02 Discuss how transportation services and methods have led to increased societal mobility.

10.0 Demonstrate safe and appropriate use of tools and machines in aviation/aerospace technologies. The student will be able to:

10.01 Select appropriate tools, procedures, and/or equipment.

10.02 Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment.

10.03 Maintain and troubleshoot equipment used in a variety of technological systems.

10.04 Follow laboratory safety rules and procedures.

10.05 Demonstrate good housekeeping at workstation within total laboratory.

10.06 Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.

11.0 Demonstrate an understanding of the history and development of aviation and space transportation. The student will be able to:

11.01 Describe early attempts at flight prior to the Wright Brothers flight in 1902.

11.02 Ouitline the early attempts at heavier than air powered flight.

11.03 Describe the effect of air power on the outcome of world conflict.

11.04 Describe the history of aviation in Florida.

11.05 Outline the beginnings of commercial aviation.

11.06 Identify the early research centers for aeronautics in the United States.

11.07 Describe the role of aviation research and development.

11.08 Outline the development of space exploration.

11.09 Describe the role of NACA, NASA, and commercial entities in the development of aeronautics and space exploration.

11.10 Prepare a forecast of aerospace developments, and interplanetary space travel.

11.11 Demonstrate an understanding of the expanding role that Unmanned Aerial Systems (UAS) are making throughout the field of
aeronautics.

11.12 Identify the legal operating restrictions related to UAVs as defined by the FAA.

8
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CTE Standards and Benchmarks

11.13 Demonstrate an understanding of the critical roles that Aeronautical Decision Making (ADM) and Crew Resource (CRM) play in
aircrew decision making.

11.14 Demonstrate an understanding of the major innovations in both technology and procedures that the military has made in the
advancement of aeronautics.

12.0 Describe the function of various aviation organizations. The student will be able to:

12.01 Describe the function of various governmental organizations.

12.02 Describe the function of various non-governmental organizations.

13.0 Describe the aviation/aerospace environment. The student will be able to:

13.01 Identify atmospheric regions and elements.

13.02 Describe the roles of water and particulate matter in the atmosphere.

13.03 Describe and identify the elements of the atmosphere in motion.

13.04 Explain the role weather forecasting has as it relates to Aerospace Technologies.

13.05 Demonstrate an understanding of the principal bodies of the solar system.

13.06 Utilize astronomical principles, and technology to study the solar systems.

13.07 Define interplanetary space.

13.08 Describe the physical properties of interplanetary space including the structure, formation, forces, and bodies.

13.09 Describe interstellar and intergalactic space.

14.0 Describe and demonstrate an understanding of the principles of flight. The student will be able to:

14.01 Define terminology associated with flight and flight principles.

14.02 Identify the structural components of aircraft.

14.03 Construct and test flying aircraft models.

14.04 Demonstrate an understanding of aircraft lift and the use of control surfaces to control pitch, yaw, and roll.

14.05 Demonstrate an understanding of rocketry design and systems.
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CTE Standards and Benchmarks

14.06 Develop and construct models to test flight characteristics of powered aircraft.
14.07 Explain the application of Newton's laws and Bernoulli’s Principle to flight and rocketry.
15.0 Demonstrate an understanding of aviation electrical, mechanical, hydraulic, and pneumatic systems. The student will be able to:
15.01 State which aircraft systems are powered by electricity, mechanics, hydraulics and pneumatics.
16.0 Demonstrate an understanding of power systems including, internal combustion engines, jet engines, rocket engines, solar cells and nuclear
power used in aviation/aerospace applications. The student will be able to:
16.01 Identify the basic types of engines used for aircraft propulsion.
16.02 Describe the change from linear motion to rotary motion in a reciprocating engine.
16.03 ldentify the elements of an aircraft engine and fuel system.
16.04 Describe the operation of aircraft turbine and ramjet engines.
16.05 Explain chemical propulsion systems.
16.06 Explain advanced propulsion systems including heavy lift launch systems, electrical propulsion, and nuclear propulsion.
16.07 Describe the use and operation of solar cells to generate electrical power.
16.08 Perform experimental testing, including designing test devices to determine the power (thrust) of a model rocket engine.
17.0 Demonstrate knowledge of robotics as it relates to the aviation/aerospace industry. The student will be able to:
17.01 Identify different types of robots.
17.02 State the function of effectors, sensors, controllers, and auxiliary parts in robotics system.
17.03 Explain how robotics technology is used in the space program.
17.04 Forecast how robotics technology will be used in the exploration of space, space colonization or interplanetary space travel.
17.05 Explain how UAS’s are a type of robot to include sensors, controllers, and auxiliary parts.
18.0 Demonstrate a knowledge and understanding of various traditional and composite materials as related to aerospace technologies. The
student will be able to:
18.01 Identify various structural materials used over the history of aviation manufacturing.
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18.02 Compare traditional vs. composite materials and their effect on aerospace vehicle design.

19.0 Demonstrate an understanding of career opportunities and requirements in the field of aerospace technologies. The student will be able to:
19.01 Discuss individual interests related to a career in Aerospace Technologies.

19.02 Explore career opportunities related to Aerospace Technologies.

19.03 Explore secondary education opportunities related to Aerospace Technologies.
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Florida Department of Education
Student Performance Standards

Course Title: Aerospace Technologies Il
Course Number: 8600680
Course Credit: 1

Course Description:

This program provides students with an intermediate understanding of the knowledge, human relations, and technological skills found today in
Aerospace Technologies.

Lab Statement:

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as
well as, experimental quality, and safety procedures will be an integral part of this course. Students will interact with materials and primary sources
of data or with secondary sources of data to observe and understand the natural world. Students will develop an understanding of measurement
error, and develop the skills to aggregate, interpret, and present the data and resulting conclusions. Students will demonstrate routine basic flight
skills using computer flight simulation. Equipment and supplies will be provided to enhance these hands-on experiences for students. A minimum of
20% of classroom time will be dedicated to laboratory experiences.

CTE Standards and Benchmarks

02.0 Demonstrate an understanding of the core concepts of technology. The student will be able to:

02.01 Define and develop a management system as the process of planning, organizing, and controlling work.

02.02 Identify and assess the stability of a technological system and its influence by all of the components in the system, especially those in
the feedback loop.

02.03 Identify and analyze resources involving trade-offs between competing values, such as availability, cost, desirability, and waste.

02.04 Identify the criteria and constraints of a product or system and determine how they affect the final design and development.
03.0 Demonstrate an understanding of the relationships among technologies and the connection between technology and other fields of study.
The student will be able to:

03.01 Give examples of technology transfer occurring when a new user applies an existing technology innovation developed for one
purpose in a different function.

04.0 Demonstrate an understanding of the cultural, social, economic, and political effects of technology. The student will be able to:

04.01 Compare the use of technology involving weighing the trade-offs between the positive and the negative effects.
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CTE Standards and Benchmarks

04.02

Discuss ethical considerations important in the development, selection, and use of technologies.

06.0 Demonstrate an understanding of the influence of aerospace technology on history. The student will be able to:

06.01 Research the history of technology as a powerful force in reshaping the social, cultural, political, and economic landscape.

06.02 Discuss the Information Age and its effect on the processing and exchange of information in the aerospace environment.

06.03 Explain how military aviation and technological developments in the 20" century led to major innovations in aerospace up to and
including major recent contributions to UAS’s.

07.0 Demonstrate an understanding of the attributes of engineering design. The student will be able to:

07.01 Apply the design process; including defining a problem, brainstorming, researching and generating ideas, identifying criteria and
specifying constraints, exploring possibilities, selecting an approach, developing a design proposal, making a model or prototype,
testing and evaluating the design using specifications, refining the design, creating or making it, and communicating processes and
results.

07.02 Evaluate a design continually, and improve and revise the idea of the design as needed.

07.03 Analyze competing requirements of a design, such as criteria, constraints, and efficiency.

07.04 Investigate design principles used to evaluate existing designs, to collect data, and to guide the design process.

07.05 Construct a prototype or a working model used to test a design concept by making actual observations and necessary adjustments.

08.0 Demonstrate an understanding of and be able to select and use information and communication technologies. The student will be able to:

08.01 Compare information and communication technologies including the inputs, processes, and outputs associated with sending and
receiving information.

08.02 Select appropriate information and communication systems to be used to transfer information human to human, human to machine,
machine to human, and machine to machine.

08.03 Use information and communication systems to inform, plan, and manage tasks.

08.04 Compare components of a communications system, including source, encoder, transmitter, receiver, decoder, storage, retrieval, and
destination.

08.05 Compare and contrast many ways to communicate information, such as graphic and electronic means.

08.06 Communicate technological knowledge and processes using symbols, measurement, conventions, icons, graphic images, and
languages that incorporate a variety of visual, auditory, and tactile stimuli.

10.0 Demonstrate safe and appropriate use of tools and machines in aviation/aerospace technologies. The student will be able to:

10.01

Select appropriate tools, procedures, and/or equipment.

13
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CTE Standards and Benchmarks

10.02 Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment.

10.03 Maintain and troubleshoot equipment used in a variety of technological systems.

10.04 Follow laboratory safety rules and procedures.

10.05 Demonstrate good housekeeping at workstation within total laboratory.

10.06 Explain color-coding safety standards.

10.07 Demonstrate fire prevention and safety precautions and practices for extinguishing fires.

10.08 Analyze the harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.

14.0 Describe and demonstrate an understanding of the principles of flight. The student will be able to:

14.01 Assess the structural components of aircraft.

14.02 Demonstrate an understanding of aircraft lift and the use of control surfaces to control pitch, yaw, and roll by using computer
simulation.

14.03 Demonstrate an understanding of rocketry design and systems.

14.04 Develop and construct models to test flight characteristics of powered aircraft.

14.05 Explain the application of Newton's laws and Bernoulli’s Principle to flight and rocketry.

16.0 Demonstrate an understanding of power systems including, internal combustion engines, jet engines, rocket engines, solar cells and nuclear
power used in aviation/aerospace applications. The student will be able to:

16.01 Classify the basic types of engines used for aircraft propulsion.

16.02 Describe the change from linear motion to rotary motion in a reciprocating engine.

16.03 Describe the interrelationship between elements of an aircraft engine.

16.04 Describe the operation of aircraft turbine and ramjet engines.

16.05 Explain chemical propulsion systems.

16.06 Explain advanced propulsion systems including heavy lift launch systems, electrical propulsion, and nuclear propulsion.

16.07 Design and construct a system of solar cells to generate electrical power.
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CTE Standards and Benchmarks

17.0 Demonstrate knowledge of robotics as it relates to the aviation/aerospace industry. The student will be able to:
17.01 Assess suitability of different types of robots.
17.02 Research how robotics technology is used in the exploration of space, space colonization or interplanetary space travel.
19.0 Demonstrate an understanding of career opportunities and requirements in the field of aerospace technologies. The student will be able to:
19.01 Discuss individual interests related to a career in Aerospace Technologies.
19.02 Explore career opportunities related to Aerospace Technologies.
19.03 Explore secondary education opportunities related to Aerospace Technologies.
19.04 Conduct a job search.
19.05 Complete a job application form correctly.
20.0 Demonstrate problem solving using troubleshooting, research and development, invention and innovation, and experimentation. The
student will be able to:
20.01 Employ research and development as a specific problem solving approach to prepare devices and systems for the marketplace.
20.02 Conduct research needed to solve technological problems.
20.03 Utilize a multidisciplinary approach to solving technological problems.
21.0 Demonstrate the abilities to use and maintain technological products and systems. The student will be able to:
21.01 Document processes and procedures and communicate them to different audiences using appropriate oral and written techniques.
21.02 Diagnose a system that is malfunctioning and use tools, materials, machines, and knowledge to repair it.
21.03 Troubleshoot, analyze, and maintain systems to ensure safe and proper function and precision.
21.04 Operate systems so that they function in the way they were designed.
21.05 Use computers and calculators to access, retrieve, organize, process, maintain, interpret, and evaluate data and information in order
to communicate.
22.0 Demonstrate the abilities to assess the impact of products and systems. The student will be able to:
22.01 Collect information and evaluate its quality.
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CTE Standards and Benchmarks

22.02 Synthesize data, analyze trends, and draw conclusions regarding the effect of technology on the individual, society, and the
environment.

22.03 Apply assessment techniques, such as trend analysis and experimentation to make decisions about the future development of
technology.

23.0 Demonstrate an understanding of the development of aviation and space transportation. The student will be able to:
23.01 Describe the effect of air power on the outcome of world conflict by using one the major wars/conflicts of the 20"/215t century (WWI,
WWII, Vietnam, Desert Storm, Afghanistan, etc.)

23.02 Describe the role of aviation research and development.

23.03 Describe the role of NASA in the development of aeronautics and space exploration.

23.04 Describe the expanding role UAS’s are playing in the commercial, recreational, and military fields.

24.0 Assess the impact of various aviation organizations on aerospace activities. The student will be able to:

24.01 Assess the impact of various governmental organizations on aerospace activities

24.02 Assess the impact various non-governmental organizations on aerospace activities

25.0 Assess the aviation/aerospace environments’ effects on flying and spaceflight. The student will be able to:

25.01 Identify atmospheric regions and elements.

25.02 Differentiate elements of the atmosphere and outer space to include space debris, radiation, solar flares, etc.

25.03 Explain the role of space weather forecasting has as it relates to the aerospace environment.

26.0 Demonstrate an understanding of electrical, mechanical, fluid, and pneumatic systems that could be used in aerospace environments.--The
student will be able to:

26.01 Describe an electrical circuit.

26.02 Describe basic parts and function of hydraulic and pneumatic systems.

26.03 Describe common uses of mechanical systems in aerospace vehicles.

27.0 Demonstrate knowledge and understanding of processing skills on materials and composites as they relate to aviation/aerospace
technologies. The student will be able to:

27.01 Critique traditional vs. composite materials and their effect on aerospace vehicle design.

27.02 Predict the use of composite materials in the future of aerospace vehicle designs.
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CTE Standards and Benchmarks

28.0 Describe and demonstrate principles of navigation. The student will be able to:

28.01 Describe navigation principles as they relate to aeronautical travel.

28.02 Demonstrate and ability to read and use an aeronautical navigational chart.

28.03 Examine navigational technologies and systems as they relate to aeronautical systems.

28.04 Complete a flight plan for a fixed wing aircraft, from destination to destination.

28.05 Demonstrate an understanding and application of mathematical concepts as they relate to determining space flight mechanics.

28.06 Define and describe a variety of orbital patterns.

29.0 Demonstrate an understanding of the effects of flight as it relates to physiology. The student will be able to:

29.01 Evaluate products and fixtures used in aerospace environments and assess their suitability for human use.

29.02 Describe the type of and effects of spatial disorientation on the ability to fly.

29.03 Describe the symptoms and effects of hypoxia on the ability to fly.
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Florida Department of Education
Student Performance Standards

Course Title: Aerospace Technologies Il
Course Number: 8601780
Course Credit: 1

Course Description:

This program provides students with an advanced understanding of the knowledge, human relations, and technological skills found today in
Aerospace Technologies.

Lab Statement:

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as
well as, experimental quality, and safety procedures will be an integral part of this course. Students will interact with materials and primary sources
of data or with secondary sources of data to observe and understand the natural world. Students will develop an understanding of measurement
error, and develop the skills to aggregate, interpret, and present the data and resulting conclusions. Equipment and supplies will be provided to
enhance these hands-on experiences for students. A minimum of 20% of classroom time will be dedicated to laboratory experiences and flight
simulation.

CTE Standards and Benchmarks

08.0 Demonstrate an understanding of and be able to select and use information and communication technologies. The student will be able to:

08.01 Discuss the impact of advanced sensors and sensor integration in aerospace vehicles.

08.02 Critique use of automation in aerospace vehicles.

10.0 Demonstrate safe and appropriate use of tools and machines in aviation/aerospace technologies. The student will be able to:
10.01 Select appropriate tools, procedures, and/or equipment.

10.02 Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment.

10.03 Maintain and troubleshoot equipment used in a variety of technological systems.

10.04 Follow laboratory safety rules and procedures.

10.05 Demonstrate good housekeeping at workstation within total laboratory.

10.06 Identify color-coding safety standards.
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CTE Standards and Benchmarks

10.07 Explain fire prevention and safety precautions and practices for extinguishing fires.
10.08 Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
13.0 Describe the aviation/aerospace environment. The student will be able to:
13.01 Compare atmospheric regions and elements.
13.02 Predict the effect of space weather on space exploration.
14.0 Describe and demonstrate an understanding of the principles of flight. The student will be able to:
14.01 Define terminology associated with flight and flight principles.
14.02 Assess the structural components of aircraft.
14.03 Demonstrate an understanding of aircraft lift and the use of control surfaces to control pitch, yaw, and roll by using computer flight
simulation.
14.04 Demonstrate an understanding of rocketry design and systems.
19.0 Demonstrate an understanding of career opportunities and requirements in the field of aerospace technologies. The student will be able to:
19.01 Discuss individual interests related to a career in Aerospace Technologies.
19.02 Explore career opportunities related to Aerospace Technologies.
19.03 Explore secondary education opportunities related to Aerospace Technologies.
19.04 Conduct a job search.
19.05 Complete a job application form correctly.
19.06 Demonstrate competence in job interview techniques.
19.07 Create a professional resume and letter of introduction.
21.0 Demonstrate the abilities to use and maintain technological products and systems. The student will be able to:
21.01 Document processes and procedures and communicate them to different audiences using appropriate oral and written techniques.
21.02 Diagnose a system that is malfunctioning and use tools, materials, machines, and knowledge to repair it.
21.03 Troubleshoot, analyze, and maintain systems to ensure safe and proper function and precision.

19



2024 - 2025

CTE Standards and Benchmarks

21.04 Operate systems so that they function in the way they were designed.

21.05 Use computers and calculators to access, retrieve, organize, process, maintain, interpret, and evaluate data and information in order
to communicate.

27.0

Demonstrate knowledge and understanding of processing skills on materials and composites as they relate to aviation/aerospace
technologies. The student will be able to:

27.01 Investigate modern aerospace processing skills on materials and composites.

27.02 Interpret and draw orthographic projections.

28.0

Describe and demonstrate principles of navigation. The student will be able to:

28.01 Describe navigation principles as they relate to aeronautical travel.

28.02 Demonstrate the ability to read and use an aeronautical navigational chart.

28.03 Examine advanced navigational technologies and systems as they relate to aeronautical systems. (e.g., ILS, GPS)

28.04 Define and describe a variety of orbital patterns.

30.0

Demonstrate the abilities to apply the design process. The student will be able to:

30.01 Interpret the design problem to solve and decide whether or not to address it.

30.02 Evaluate criteria and constraints and determine how these will affect the design process.

30.03 Refine a design by using prototypes and modeling to ensure quality, efficiency, and productivity of the final product.

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

30.05 Produce a product or system using a design process.

30.06 Evaluate final solutions and communicate observations, processes, and results of the entire design process.

31.0

Describe various factors critical to aircraft performance. The student will be able to:

31.01 Describe aircraft weight and balance terms and factors.

31.02 Calculate an aircraft’s center of gravity (CG).

31.03 Describe how runway length affects aircraft performance.

31.04 Describe how aircraft performance is affected by changing atmospheric conditions (wind, temperature, pressure altitude, humidity,
etc.).
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CTE Standards and Benchmarks

31.05 Describe the weather requirements and basic rules for flight under Visual Flight Rules (VFR) and Instrument Flight Rules IFR).

31.06 Describe the major Airspace lasses and the rules for flight within each type of Airspace Class.

31.07 Discuss engine and fuel issues/conditions relative to aircraft performance.

31.08 Explain the role of instrumentation relative to aircraft performance.

31.09 Describe how aircraft design impacts aircraft performance.

31.10 Describe how meteorological conditions affect aircraft performance.

31.11 Explain how the type of aircraft (e.g., fixed wing, rotary wing, commercial, military, utility, etc.) impacts aircraft performance.

32.0 Demonstrate an understanding of electrical, mechanical, fluid, and pneumatic systems that could be used on/in aviation/aerospace

environments. The student will be able to:

32.01 Demonstrate the concepts of force, work, rate, resistance, energy and power through the use of various mechanical sub systems,
include: gears, belts, valves, chains, pulleys, screws, cams, linkages, rods, and sprockets or mechanical trainers.

32.02 Demonstrate the concepts of force, work rate, resistance, and power through the use of various fluid subsystems, including: fluid
manometers, hydraulic lifts, pipes, valves, tanks, air gauges of hydraulic trainers, and pneumatic trainers.

32.03 Demonstrate the concepts of force, work, rate, resistance, energy, and power through the use of various electrical sub system,
including: conductors, control elements, electrical loads, voltage sources, current sources, circuits, components, and measurement
equipment, or electrical/electronic trainers.

33.0 Demonstrate technical knowledge of computer control as it is related to aviation/aerospace projects. The student will be able to:

33.01 Demonstrate the application of a computer and software program to develop a plan for an aerospace vehicle.

33.02 Demonstrate an ability to use software programs to control flight operations and/or testing procedures.

34.0 Explore the role of civilian spacecraft in the exploration and colonization of space. The student will be able to:

34.01 Develop a plan for scientific research to be performed on a space station facility.

34.02 Develop a plan for flight crew training for a manned space flight.

34.03 Research, develop, plan, and build model structures of space colonization structures.

34.04 Develop plans, models and a visual presentation of a manned space flight to a distant planet in the solar system.

34.05 Examine methods of sending and receiving messages and controlling telemetry from space.

35.0 Perform advanced study and technical skills related to aerospace technologies. The student will be able to:
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CTE Standards and Benchmarks

35.01 Identify an aerospace problem or product for improvement using the design methodology.

35.02 Develop a written plan of work for the design team to carry out the project.

35.03 Show evidence of technical study in support of the project.

35.04 Perform mathematical or computational skills related to the aerospace project.

35.05 Complete the project as planned.

35.06 Deliver a professional quality presentation of the design process and solution.
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Additional Information

Laboratory Activities

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as
well as, experimental, quality, and safety procedures are an integral part of this career and technical program/course. Laboratory investigations
benefit all students by developing an understanding of the complexity and ambiguity of empirical work, as well as the skills required to manage,
operate, calibrate and troubleshoot equipment/tools used to make observations. Students understand measurement error; and have the skills to
aggregate, interpret, and present the resulting data. Equipment and supplies should be provided to enhance hands-on experiences for students.

Florida Standards for English Lanquage Development (ELD)
English language learners communicate for social and instructional purposes within the school setting. ELD.K12.ELL.SI.1

English Language Development (ELD) Standards Special Notes:

Teachers are required to provide listening, speaking, reading and writing instruction that allows English language learners (ELL) to communicate for
social and instructional purposes within the school setting. For the given level of English language proficiency and with visual, graphic, or
interactive support, students will interact with grade level words, expressions, sentences and discourse to process or produce language necessary
for academic success. The ELD standard should specify a relevant content area concept or topic of study chosen by curriculum developers and
teachers which maximizes an ELL’s need for communication and social skills. For additional information on the development and implementation of
the ELD standards, please contact the Bureau of Student Achievement through Language Acquisition at SALA@fldoe.org.

Career and Technical Student Organization (CTSO)

The Florida Technology Student Association (FL-TSA) and SkillsUSA are the co-curricular career and technical student organizations for providing
leadership training and reinforcing specific career and technical skills. Career and Technical Student Organizations provide activities for students
as an integral part of the instruction offered.

Cooperative Training — OJT

On-the-job training is appropriate but not required for this program. Whenever offered, the rules, guidelines, and requirements specified in the OJT
framework apply.

Work-Based Experience (8601800) is the appropriate course to provide Engineering & Technology Education students with the opportunity, as
Student Learners, to gain real world practical, first-hand exposure in broad occupational clusters or industry sectors through a structured,
compensated or uncompensated experience. Work-Based Experience (WBE) is also designed to give the Student Learners an opportunity to apply
and integrate the knowledge, skills, and abilities acquired during their School-Based Experience to actual work situations independent of school
facilities. At least one credit of Engineering & Technology Education program consisting of three credits must be completed before enrolling in
WBE. See the Work-Based Experience framework for more information.
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Accommodations

Federal and state legislation requires the provision of accommodations for students with disabilities as identified on the secondary student’s
Individual Educational Plan (IEP) or 504 plan or postsecondary student’'s accommodations’ plan to meet individual needs and ensure equal access.
Accommaodations change the way the student is instructed. Students with disabilities may need accommodations in such areas as instructional
methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special
communication systems. Documentation of the accommodations requested and provided should be maintained in a confidential file.

In addition to accommodations, some secondary students with disabilities (students with an IEP served in Exceptional Student Education (ESE)) will
need modifications to meet their needs. Modifications change the outcomes or what the student is expected to learn, e.g., modifying the curriculum
of a secondary career and technical education course. Note: postsecondary curriculum and regulated secondary programs cannot be modified.

Some secondary students with disabilities (ESE) may need additional time (i.e., longer than the regular school year), to master the student
performance standards associated with a regular course or a modified course. If needed, a student may enroll in the same career and technical
course more than once. Documentation should be included in the IEP that clearly indicates that it is anticipated that the student may need an
additional year to complete a Career and Technical Education (CTE) course. The student should work on different competencies and new
applications of competencies each year toward completion of the CTE course. After achieving the competencies identified for the year, the student
earns credit for the course. It is important to ensure that credits earned by students are reported accurately. The district’s information system must
be designed to accept multiple credits for the same course number for eligible students with disabilities.
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Florida Department of Education
Curriculum Framework

Program Title: Technology Studies

Program Type: Non-Career Preparatory

Career Cluster: Engineering & Technology Education
Program Number 8600100

CIP Number 0821010100

Grade Level 9-12

Program Length 3 credits

Teacher Certification Refer to the Program Structure section
CTSO FL-TSA, SkillsUSA

CTE Program Resources http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
Purpose

This program provides a student with a foundation in the role of technology in everyday life along with a broad range of technology skills that make
them aware of technology around them. Students completing the program will become technologically literate by learning the concepts and role
that engineering, design, invention, and innovation have in creating technology systems that help make life easier and better. The key component of
the program is that students become knowledgeable about technology, and use hands-on lessons to apply and transfer this knowledge to common
problems.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.

Program Structure

This program is a planned sequence of instruction consisting of three credits.

To teach the course(s) listed below, instructors must hold at least one of the teacher certifications indicated for that course.


http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
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The following table illustrates the secondary program structure:

Course Graduation

Course Title Teacher Certification .
Number Requirement

8600510 Technology Studies | ENG 7G 1 credit 2 CT
8600610 Technology Studies Il TECED 1 @2 1 credit 2 CT
8601710 | Technology Studies Ill ENG&TEC ED1@2 1 credit 2 CcT

(Graduation Requirement Codes: CT=Career & Technical Education, EQ= Equally Rigorous Science, EC= Economics, MA=Mathematics,
PL=Personal Financial Literacy)

In addition to the above courses, the Advanced Technology Applications (8601900) course is appropriate to be used for content area continuation in
this program after all three credits of this program have been completed. The purpose of the Advanced Technology Applications course is to
provide students with a capstone opportunity to develop a school based project from "vision" to "reality," working in teams to design, engineer,
manufacture, construct, test, redesign, test again; and then produce a finished "project". This would involve using ALL the knowledge previously
learned, not only in Engineering & Technology Education but also across the curriculum. See the Advanced Technology Applications framework for
more information.

National Standards

Industry or National Standards have been crosswalked with the corresponding standards and/or benchmarks. Industry or National Standards for
the Technology Studies program can be found using the following link: https://www.iteea.org/stel.aspx



https://www.iteea.org/stel.aspx
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Common Career Technical Core — Career Ready Practices

Career Ready Practices describe the career-ready skills that educators should seek to develop in their students. These practices are not exclusive
to a Career Pathway, program of study, discipline or level of education. Career Ready Practices should be taught and reinforced in all career
sﬁjpdllo/.ration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of
1. Act as a responsible and contributing citizen and employee.

2. Apply appropriate academic and technical skills.

3. Attend to personal health and financial well-being.

4. Communicate clearly, effectively and with reason.

5. Consider the environmental, social and economic impacts of decisions.

6. Demonstrate creativity and innovation.

7. Employ valid and reliable research strategies.

8. Utilize critical thinking to make sense of problems and persevere in solving them.

9. Model integrity, ethical leadership and effective management.

10. Plan education and career path aligned to personal goals.

11. Use technology to enhance productivity.

12. Work productively in teams while using cultural/global competence.
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Standards

After successfully completing this program, the student will be able to perform the following:

01.0
02.0
03.0
04.0
05.0
06.0
07.0
08.0
09.0
10.0

11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0

Demonstrate an understanding of the characteristics and scope of technology.

Demonstrate an understanding of the core concepts of technology.

Demonstrate an understanding of the relationships among technologies and the connection between technology and other fields of study.
Demonstrate an understanding of the cultural, social, economic, and political effects of technology.

Demonstrate an understanding of the effects of technology on the environment.

Demonstrate an understanding of the role of society in the development and use of technology.

Demonstrate an understanding of the influence of technology on history.

Demonstrate an understanding of the attributes of design.

Demonstrate an understanding of engineering design.

Demonstrate an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in
problem solving.

Demonstrate the abilities to apply the design process.

Demonstrate the abilities to use and maintain technological products and systems.

Demonstrate the abilities to assess the impact of products and systems.

Demonstrate an understanding of and be able to select and use medical technologies.

Demonstrate an understanding of and be able to select and use agricultural and related biotechnologies.

Demonstrate an understanding of and be able to select and use energy and power technologies.

Demonstrate an understanding of and be able to select and use information and communication technologies.

Demonstrate an understanding of and be able to select and use transportation technologies.

Demonstrate an understanding of and be able to select and use manufacturing technologies.

Demonstrate an understanding of and be able to select and use construction technologies.

Demonstrate the ability to work safely with a variety of technologies.

Demonstrate interpersonal skills as they relate to the workplace.

Identify and apply methods of information acquisition and utilizations.

Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.
Demonstrate and apply design/problem-solving processes.

Express an understanding of technological systems and their complex interrelationships.

Demonstrate the ability to properly identify, organize, plan, and allocate resources.

Discuss individual interests and aptitudes as they relate to a career.

Demonstrate employability skills.

Demonstrate an understanding of entrepreneurship.

Make an informed and meaningful career choice.

Identify evolving technologies in our technological world.

Demonstrate knowledge of the basic principles of technology, the basic elements of all systems, and the components of each basic element.
Demonstrate knowledge and perform special skills unique to the physical technologies.

Demonstrate knowledge and perform special skills unique to the information/communication technologies.

4



36.0
37.0
38.0
39.0
40.0
41.0
42.0
43.0
44.0
45.0
46.0
47.0

Demonstrate knowledge and perform special skills unique to the biotechnologies.
Demonstrate knowledge and application of robotics technology.

Demonstrate knowledge and application of programmable controller technology.
Demonstrate knowledge and application of computer numerical control technology.
Demonstrate knowledge and application of computer-aided drafting technology.
Demonstrate knowledge and application of laser technology.

Demonstrate knowledge and application of mechanical systems.

Demonstrate knowledge and application of fluid systems.

Demonstrate knowledge and application of electrical systems.

Demonstrate the use of fiber optics.

Demonstrate the use of a computer to integrate and control a system composed of mechanical, fluid and electrical systems.
Conduct a research and experimentation project on a technological material or process.
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Course Title:
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Florida Department of Education
Student Performance Standards

Technology Studies |

Course Number: 8600510
Course Credit: 1

Course Description:

This course provides students with an introduction to the knowledge, human relations, and technological skills found today in technical professions.

CTE Standards and Benchmarks

01.0 Demonstrate an understanding of the characteristics and scope of technology. The student will be able to:

01.01

Discuss the nature and development of technological knowledge and processes.

01.02

Explain the rapid increase in the rate of technological development and diffusion.

01.03

Recognize specific goal-directed research related to inventions and innovations.

02.0 Demonstrate an understanding of the core concepts of technology. The student will be able to:

02.01

Identify systems thinking logic and creativity with appropriate compromises in complex real-life problems.

02.02

Define technological systems, which are the building blocks of technology and are embedded within larger technological, social, and
environmental systems.

02.03

Identify the stability of a technological system and its influence by all of the components in the system, especially those in the
feedback loop.

02.04

Identify resources involving trade-offs between competing values, such as availability, cost, desirability, and waste.

02.05

Identify the criteria and constraints of a product or system and then determine how they affect the final design and development.

02.06

List strategies for optimizing a technological process or methodology of designing or making a product, dependent on criteria and
constraints.

02.07

Identify new technologies that create new processes.

02.08

Define a management system as the process of planning, organizing, and controlling work.

02.09

Outline complex systems that have many layers of controls and feedback loops to provide information.

03.0 Demonstrate an understanding of the relationships among technologies and the connection between technology and other fields of study.
The student will be able to:
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CTE Standards and Benchmarks

03.01 Identify technology transfer occurring when a new user applies an existing innovation developed for one purpose in a different
function.

03.02 Identify technological innovation resulting when ideas, knowledge, or skills are shared within a technology, among technologies, or
across other fields.

03.03 Outline the process of patenting to protect a technological idea.

03.04 Identify technological progresses that promote the advancement of science and mathematics.

04.0 Demonstrate an understanding of the cultural, social, economic, and political effects of technology. The student will be able to:

04.01 Identify changes caused by the use of technology ranging from gradual to rapid and from subtle to obvious.

04.02 Classify the use of technology involving weighing the trade-offs between the positive and the negative effects.

04.03 lIdentify ethical considerations important in the development, selection, and use of technologies.

04.04 List the cultural, social, economic, and political changes caused by the transfer of a technology from one society to another.

04.05 Discuss current technological developments that are/were driven by profit motive and the market.

05.0 Demonstrate an understanding of the effects of technology on the environment. The student will be able to:

05.01 Select technologies to conserve water, soil, and energy through such techniques as reusing, reducing and recycling.

07.0 Demonstrate an understanding of the influence of technology on history. The student will be able to:

07.01 Research how the evolution of civilization has been directly affected by, and has in turn affected, the development and use of tools
and materials.

07.02 Define the history of technology as a powerful force in reshaping the social, cultural, political, and economic landscape.

07.03 Discuss that early in the history of technology, the development of many tools and machines was based not on scientific knowledge
but on technological know-how.

07.04 Define the Iron Age as the use of iron and steel as the primary materials for tools.

07.05 Define the Middle Ages and its development of many technological devices that produced long-lasting effects on technology and
society.

07.06 Define the Renaissan