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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 the applications of technology and its effect upon our lives and the choosing of an occupation.  Students will be introduced to the concepts that underlie technological systems and the influence of technological systems at home, school, and the world of work.  This program focuses on transferable skills and stresses understanding and demonstration of the technological tolls, 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

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:

Course Number
Course Title
Teacher Certification
Length
Level
Graduation Requirement
8600410
Communication Systems
COMM ART @7 7G
ENG 7G
GRAPH ARTS @4
PRINTING @7 7G
TEC ED 1 @2
ENG&TEC ED1@2
Semester
2
PA
8600420
Power and Transportation Systems
AIR MECH   @7 7G
AUTO IND   @7 %7G
AUTO MECH  @7 7G
DIESEL MECH @7 7G
ENG 7G
GASENG RPR @7 7G
TEC ED 1 @2
ENG&TEC ED1@2
TEC MECH   7G
TRANSPORT  7G
Semester
2

8600430
Production Systems
AUTO PROD 7G
ENG 7G
ENG TEC 7G
TEC ED 1 @2
ENG&TEC ED1@2	
Semester
2

8600440
Technical Design Systems
DRAFTING @7 7G
GRAPH ARTS @4
ENG 7G
ENG TEC 7G
TEC ED 1 @2	
ENG&TEC ED1@2
Semester
2
PA
8600450
Electronics Systems
ELECTRICAL @7 7G ELECTRONIC @7 7G
ENG 7G	
ENG TEC 7G
TEC ED 1 @2	
ENG&TEC ED1@2
TEC ELEC @7 7G

Semester
2

8600460
Engineering Systems
ENG 7G 
ENG TEC 7G
TEC ED 1 @2
ENG&TEC ED1@2
Semester
2

8600470
Applied Technology Systems

Semester
2

8600480
Construction Technology Systems
BLDG CONST @7 7G
BLDG MAINT @7 7G
CARPENTRY @7 7G
DRAFTING @7 7G
ENG 7G
ENG TEC 7G
TEC ED 1 @2
ENG&TEC ED1@2
TEC CONSTR @7 7G
Semester
2

9400910
Aerospace Technology Systems
AEROSPACE 7G
ENG 7G
ENG TEC 7G
TEC ED 1 @2
ENG&TEC ED1@2
Semester
2

9400920
Robotics Systems
ENG 7G
ENG TEC 7G
ROBOTICS 7G
TEC ED 1 @2
ENG&TEC ED1@2
Semester
2
PA

(Graduation Requirement Abbreviations- EQ= Equally Rigorous Science, PA= Practical Arts, EC= Economics)



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 exploration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of study. 

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. 


Standards

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

	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 utilization’s.
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 technology systems and their complex interrelationships.
Demonstrate the ability to properly identify, organize, plan and allocate resources.

Communication Systems – 8600410
Understand, select, and use information and communication technologies.
	Demonstrate technical knowledge and understanding of major printing processes
	Apply communications technology skills.

Power and Transportation Systems – 8600420
Demonstrate an understanding of and be able to select and use energy and power technologies.
	Describe sources of energy.
Describe the application of energy to power and transportation systems.
	Demonstrate an understanding of and be able to select and use transportation technologies.


Production Systems – 8600430
Demonstrate knowledge of the production systems found in modern industries.
Define the processes related to materials utilized in manufacturing and production.
	Demonstrate an understanding of and be able to select and use manufacturing technologies
	Plan and develop a system to produce a product from available materials.

Technical Design Systems – 8600440
Demonstrate proper and safe procedures and technical knowledge and skills in the use and care of drafting instruments, materials equipment.
	Demonstrate technical skills and applications common to all types of drafting.
	Demonstrate technical knowledge and skills for making three-view orthographic drawings.
Demonstrate technical knowledge and skills for making oblique pictorial drawings.
Demonstrate technical knowledge and skills for making isometric pictorial drawings.
	Demonstrate technical knowledge and skills for making perspective drawings.
	Demonstrate technical knowledge and skills for making sectional drawings.
	Demonstrate technical knowledge and skills for making auxiliary view drawings
	Demonstrate technical knowledge and skills for making and reproducing a computer-aided drawing (CAD).
	Demonstrate knowledge of computer file management.
	Demonstrate proficiency using the Internet to locate information.
	Demonstrate an understanding of Internet safety and ethics.

Electronics Systems – 8600450
Apply electricity/electronics technology skills.
	Demonstrate technological literacy about electricity/electronics systems.
Demonstrate knowledge of the role electronics plays in magnetic, optical, fluid and mechanical control systems.

Engineering Systems – 8600460
Demonstrate the engineering analysis and design methods.
Communicate through oral, written or graphic means the results of solutions or designs.
Demonstrate and apply mechanical, fluid, electrical and thermal system principles.
Demonstrate knowledge of materials and processes.
Use tools, machines, calculators, and computers necessary for obtaining solutions to design problems.
Describe the functional characteristics of the engineering design team.

Applied Technology Systems – 8600470
Discuss the impact of technology on society and the environment.
Demonstrate and apply mechanical system principles.
Demonstrate and apply fluid system principles.
Demonstrate and apply electrical system principles.
Demonstrate and apply thermal system principles.
Demonstrate the use of a computer to integrate and control a system composed of mechanical, fluid and electrical systems.
Demonstrate the use of sensors to control systems.
Demonstrate the use of fiber optics concepts.
Demonstrate the use of laser optic concepts.

Construction Technology Systems – 8600480 
Identify and list the different systems found in the new homes under construction today.
Draw up a bill of materials required to repair a selected component of a unit in a home technology system.
	Apply home maintenance technology skills to a selected system requiring repair.

Aerospace Technology Systems – 9400910
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 power systems including, internal combustion engines, jet engines, rocket engines, solar cells and nuclear power used in aviation/aerospace applications.
	Demonstrate an understanding of information provided by a sectional chart.

Describe and define different categories of aviation.	

Robotic Systems – 9400920
Demonstrate an understanding of robotics, its history, applications, and evolution.
	Demonstrate an understanding of engineering design.
Demonstrate an understanding of basic programming concepts.
Identify the basic subsystems on a robotic system.
Describe the role of sensors in the field of robotics.
Build, program, and configure a robot to perform predefined tasks.
Solve problems using critical thinking skills, creativity and innovation.
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Course Title: 	Communications Systems 
Course Number: 	8600410
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section
	
Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of communications systems.

CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Understand, select, and use information and communication technologies.--The student will be able to:
	Describe and give examples of human to human, human to machine, machine to human, and machine to machine communications.
	Select and use information and communication systems to inform, persuade, entertain, control, manage, and educate. 
	Compare and contrast the means of communicating visual messages (i.e., graphically, electronically) and associated forms (e.g., digital, analog, and multimedia).
	Compare and contrast the forms for communicating technological information (e.g., symbols, icons, graphic, measurement, et al).
	Demonstrate technical knowledge and understanding of major printing processes.--The student will be able to:
	Explain and demonstrate pre-press operations.
	Demonstrate an understanding of printing processes (i.e., letterpress, gravure, screen, lithographic).
	Demonstrate an understanding of digital printing processes (e.g., dye sublimation, direct print, laser jet).
	Demonstrate an understanding of the lithographic offset press process.
	Explain the difference between printing and duplicating processes.  
	Apply communications technology skills.--The student will be able to:
	Demonstrate technical knowledge and skills in the preparation of art and copy for printing reproduction.
	Design, layout, and produce a printed product utilizing the above printing processes.
	Express knowledge of the basic theory of photography.
	Demonstrate typical features and operation of a digital camera.
	Demonstrate proficiency in adjusting the hardware features of a basic digital SLR camera, including manual settings, shutter speed, f-stops, et al.
	Describe the basic characteristics and specifications of materials used in communications technology.
	List ways in which computers are used in communications systems technology.
	Operate a computer utilizing a program related to communications technology.
Express a technical knowledge and understanding about electronic communications technology, to include telephone, radio, television, digital data transmission, and satellite communications.
Apply technical knowledge and skills related to one or more of the above areas of electronic communications.


2021 - 2022
Florida Department of Education
Student Performance Standards

Course Title: 	Power and Transportation Systems 
Course Number: 	8600420
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section
				 
Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of power and transportation systems.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Demonstrate an understanding of and be able to select and use energy and power technologies.--The student will be able to:
	Explain why energy cannot be created nor destroyed; however, it can be converted from one form to another.
	List and group major forms of energy: thermal, radiant, electrical, mechanical, chemical, nuclear, and others.
	Explain impossibility of building an engine to perform work that does not exhaust thermal energy to the surroundings.  
	Classify energy resources such as renewable or nonrenewable.
	Construct a power system having a source of energy, a process, and loads.  
	Describe sources of energy.--The student will be able to:
	Describe sources of thermal energy.
	Describe sources of radiant energy.
	Describe sources of nuclear energy.
	Describe sources of chemical energy.
	Describe sources of electrical energy.
	Describe sources of mechanical energy.
	Describe sources of fluid energy.

	Describe the applications of energy to power and transportation systems.--The student will be able to:
	Explain the uses and applications of thermal energy in generating electrical power.
	Discuss how radiant energy is used in our homes.
	Describe energy and fuel sources for internal combustion engines.
	Identify and define key terms, categories and parts of jet engine power systems.
	Identify and explain the uses of hydraulic power in automotive systems.
	List the kinds of exhaustible, renewable, and inexhaustible energy resources.

	Demonstrate an understanding of and be able to select and use transportation technologies.--The student will be able to:
	Analyze the vital role played by transportation in the operation of other technologies, such as manufacturing, construction, communication, health and safety, and agriculture.  
	Define intermodalism as the use of different modes of transportation, such as highways, railways, and waterways as part of an interconnected system that can move people and goods easily from one mode to another.  
	Discuss how transportation services and methods have led to a population that is regularly on the move.  
	Identify processes and innovative techniques involved in the design of intelligent and non-intelligent transportation systems.  
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Course Title: 	Production Systems 
Course Number: 	8600430
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section

Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of production systems and its effect upon our lives and the choosing of an occupation.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Demonstrate knowledge of the production systems found in modern industries.--The student will be able to:
	List and describe the three major types of production activities.
	Describe resource processing systems.
	Describe product manufacturing systems.
	Describe structure construction systems.
	Identify recent technological advances in production systems.
	Define the processes related to materials utilized in manufacturing and production.--The student will be able to:
	Define manufacturing.
	List and describe six types of secondary manufacturing processes.
	List ways in which computers are used in the manufacturing and production systems.
	Demonstrate an understanding of and be able to select and use manufacturing technologies.--The student will be able to:
	Service products to keep them in good operating condition.  
	Classify materials based on their qualities as natural, synthetic, or mixed.  
	Classify goods as durable goods designed to operate for a long period of time, or non-durable goods designed to operate for a short period of time.  
	Identify and classify manufacturing systems into types, such as customized production, batch production, and continuous production.  
	Discuss the interchangeability of parts to increase the effectiveness of manufacturing processes.  
	Identify chemical technologies providing a means for humans to alter or modify materials and to produce chemical products.  
	Employ marketing techniques involving establishing a product’s identity, conducting research on its potential, advertising it, distributing it, and selling it.  
	Plan and develop a system to produce a product from available materials.--The student will be able to:
	Sketch, draw and interpret working drawings.
	Use measuring tools and instruments.
	Design and construct one or more individual projects utilizing technical skills and processes of woods, metals and plastics technology.
	Estimate the cost of the job required to produce the project.
	List groups or organizations that represent specialized manufacturing and production skills.
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Course Title: 	Technical Design Systems
Course Number: 	8600440
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section

Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of drafting/illustrative and design systems.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Demonstrate proper and safe procedures and technical knowledge and skills in the use and care of drafting instruments, materials and equipment.--The student will be able to:
	Identify the basic tools and instruments for drafting.
	Outline major technological developments in the history of drafting and design tools and equipment.
	Interpret a blueprint, working drawing or other type of dimensional technical illustration.
	Produce a drawing or technical illustration using drafting tools, instruments, and skills.
	Demonstrate technical skills and applications common to all types of drafting.--The student will be able to:
	Apply lettering techniques.  
	Make freehand sketches. 
	Use drafting symbols and alphabet of lines in accordance with technical standards and practices.  
	Apply measuring techniques.  
	Apply industry standard dimensioning techniques.  
	Apply geometric construction techniques.  
	Interpret information from drawings, prints, and sketches. 
	Apply coordinate systems.  
	Produce and reproduce drawings using modern technical methods for drafting reproduction.
	Demonstrate technical knowledge and skills for making orthographic drawings.--The student will be able to:
	Explain the theory of orthographic projections.
	Identify the six principal views of an object.
	Produce a three-view orthographic drawing.
	Produce a three-view orthographic drawing with CAD.
	Demonstrate technical knowledge and skills for making oblique pictorial drawings.--The student will be able to:
	Define types of pictorial drawings.
	Produce an oblique pictorial drawing.
	Produce an oblique pictorial drawing with CAD.
	Demonstrate technical knowledge and skills for making isometric pictorial drawings.--The student will be able to:
	Discuss the isometric drawing procedures.
	Produce an isometric pictorial drawing.
	Produce an isometric pictorial drawing with CAD.
	Demonstrate technical knowledge and skills for making perspective drawings.--The student will be able to:
	Discuss the perspective drawing procedures.
	Produce a one-point perspective drawing.
	Produce a two-point perspective drawing.
	Produce a perspective drawing using CAD.
	Demonstrate technical knowledge and skills for making sectional drawings.--The student will be able to:
	Discuss sectional drawings.
	Produce half, full, and offset sectional drawings.
	Produce a sectional drawing using CAD.
	Demonstrate technical knowledge and skills for making auxiliary view drawings.--The student will be able to: 
	Discuss the auxiliary view drawing procedure.
	Produce an auxiliary view drawing.
	Produce an auxiliary view drawing with CAD.
	Demonstrate technical knowledge and skills for making and producing a computer-aided drawing (CAD).--The student will be able to:
	List the major components of a computer-aided drafting system and their functions.
	Demonstrate technical knowledge and skills in setting up a CAD system.
	Produce a computer-aided drawing, which can be displayed by means of a computer.
	Revise or edit a computer-aided drawing, which can also be plotted/printed or submitted digitally.
	Demonstrate knowledge of computer file management.--The student will be able to:
	Produce a computer-aided drawing, which can be displayed by means of a computer.
Describe and use conventional file naming conventions.

	Demonstrate proficiency with file management tasks (e.g., folder creation, file creation, backup, copy, delete, open, save).
	Be able to identify file types by extension (e.g., .doc, .txt, .wav, xls, etc.).
	Demonstrate proficiency using the Internet to locate information.--The student will be able to:
	Identify and use web terminology.
	Define Universal Resource Locators (URLs) and associated protocols (e.g., http, ftp, telnet, mailto).
	Compare and contrast the types of Internet domains (e.g., .com, .org, .edu, .gov, .net, and mil).
	Demonstrate proficiency using search engines, including Boolean search techniques.
	Apply the rules for properly citing works or other information obtained from the Internet.
	Identify and apply Copyright Fair Use guidelines.
	Evaluate online information for credibility and quality using basic guidelines and indicators (e.g. authority, affiliation, purpose, etc.).
	Demonstrate an understanding of Internet safety and ethics.--The student will be able to:
	Describe cyber-bullying and its impact on perpetrators and victims.
	Differentiate between viruses and malware, specifically their sources, ploys, and impact on personal privacy and computer operation, and ways to avoid infection.
	Demonstrate proficiency running an antivirus scan to remove viruses and malware.
	Describe risks associated with social networking sites (e.g., FaceBook, Linked-In, and Twitter) and ways to mitigate these risks.
	Adhere to cyber safety practices with regard to conducting Internet searches, email, chat rooms, and other social network websites.
	Adhere to Acceptable Use Policies when accessing the Internet.
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Course Title: 	Electronics Systems 
Course Number: 	8600450
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section

Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of electronics systems.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Apply electricity/electronics technology skills.--The student will be able to:
	Identify and use the basic tools used in electricity/electronics.
	Identify and use the basic instruments used in electricity/electronics.
	Interpret electricity/electronics wiring diagrams and schematics.
	Identify electricity/electronics components.
	Explain the use of electricity/electronics components.
	Explain the difference between electricity and electronics.
	Describe and construct the following electricity circuits:  switch controlled lamp holder, three-way switch, four-way switch, split wired receptacle, door buzzers, thermostat, timer, dimmer, photocell, and fluorescent lamp.
	Demonstrate technological literacy about electricity/electronics systems.--The student will be able to:
	Outline major technological developments and events in the history of electricity/electronics.
	Identify recent advances in electricity/electronics.
	Explain the problem-solving roles of electricity/electronics.
	Forecast a development or event in electricity/electronics technology.
	Make a technical decision related to electricity/electronics.
	Define electricity/electronics technology.
	Define solid state, analog and digital systems.
	Explain the basic components of electrical/electronics systems.
	Demonstrate knowledge of the role electronics plays in magnetic, optical, fluid and mechanical control systems.--The student will be able to:
	Identify examples of each type of control system.
	Explain the role electronics plays in systems feedback giving examples of everyday use.
	Identify by brainstorming new possible applications of control systems to satisfy a need or extend human capabilities.
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Course Title: 	Engineering Systems 
Course Number: 	8600460
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section
		
Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of engineering systems and its effect upon our lives and the choosing of an occupation.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Demonstrate engineering analysis and design methods.--The student will be to:
	Define the terms:  analysis, design, and applications.
	Define the experimental method as it is applied to design.
	Describe a design methodology.
	Describe simulation.
	Prepare a model of a design solution to an engineering problem.
	Prepare a graphical solution to an engineering problem.
	Prepare a mathematical solution to an engineering problem (using either a calculator or computer).
	Communicate through oral written, or graphic means, the results of solutions or designs.--The student will be able to:
	Understand and interpret basic engineering drawings.
	Measure quantities and conduct basic tests according to published procedures.
	Use precision measuring tools and instruments to layout, measure and inspect parts or articles.
	Sketch objects using multi-view and pictorial principles.
	Prepare drawings using basic technical drawing instruments for orthographic and isometric projections.
	Use engineering design graphics and descriptive geometry in the solution of design problems.
	Describe graphic communications principles.
	Demonstrate and apply engineering system (e.g. mechanical, fluid, electrical, and thermal) principles.--The student will be able to:
	Identify the parts of a system that demonstrates engineering systems principles.
	Assemble and operate a system that demonstrates engineering systems principles.
	Demonstrate knowledge of materials and processes.--The student will be able to:
	Describe the physical and chemical properties of engineering materials in terms of their structure.
	List the causes of failure in materials and give procedures to prevent such failure.
	Experiment with processes used with metal, woods, polymers, composite materials and adhesives.
	Use tools, machines, calculators, and computers necessary for obtaining solutions to design problems.--The student will be able to:
	Demonstrate the use of various graphs to categorize and display data.
	Make decisions using graphical data presentations.
	Demonstrate the use of a number graph in solving equations.
	Use a numerical calculator to solve equations either by direct solution or iteration (trial and error).
	Use a computer and applications software to solve a design problem.
	Describe the functional characteristics of the engineering design team.--The student will be able to:
	Describe work breakdown organization.
	Describe the function of management in general and project management in particular.
	Outline a research methodology.
Describe brainstorming.
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Course Title: 	Applied Technology Systems 
Course Number: 	8600470
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section
		
Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of applied technology systems and its effect upon our lives and the choosing of an occupation.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Discuss the impact of technology on society and the environment.--The student will be able to:
	Select technologies to conserve water, soil, and energy through such techniques as reusing, reducing and recycling.
	List trade-offs of developing technologies to reduce the use of resources. 
	Identify technology to monitor the environment and provide information as a basis for decision-making.
	Compare and contrast the alignment of technological processes with natural processes to maximize performance and reduce negative impacts on the environment.
	Identify technologies devised to reduce the negative consequences of other technologies.  
	Discuss the implementation of technologies involving the weighing of trade-offs between predicted positive and negative effects on the environment.  
	Demonstrate and apply mechanical system principles.--The student will be able to:
	Define the concepts of force, work, rate, resistance, energy and power as they relate to mechanical systems.
	Diagram a mechanical system incorporating input, monitoring, controlling, output, and feedback.
	Report on the six simple machines.
	Identify various parts of a mechanical system.
	Assemble and operate the six simple machines.
	Use the problem-solving model - perform activities using combinations of the six simple machines to meet the described design criteria.
	Demonstrate the use of a computer to control a mechanical system.
	Demonstrate and apply fluid system principles.--The student will be able to:
	Define the concepts of force, work rate, resistance, energy and power as they relate to fluid systems.
	Diagram a fluid system incorporating input, monitoring, controlling, output, and feedback.
	Diagram a fluid power system incorporating input, monitoring, controlling, output, and feedback.
	Use the problem-solving model - perform activities using fluid power components to meet the described design criteria.
	Assemble, operate, and identify the parts of a fluid power system.
	Report on the applications of fluid power used in technology.
	Demonstrate the use of a computer to control a fluid power system.
	Demonstrate and apply electrical system principles.--The student will be able to:
	Define the concepts of force, work, rate resistance, energy, and power as they relate to electrical systems.
	Diagram an electrical system incorporating input, monitoring, controlling, output and feedback components.
	Explain what a system and sub-system is.
	Describe types of electrical outputs of heat, light, temperature, sound, magnetism, and electrical voltage.
	Describe types of electrical inputs of light, temperature, sound, magnetism, moisture, movement, pressure, and voltage.
	Use the problem-solving model - perform activities using electrical system components to meet the describe design criteria.
	Demonstrate the use of a computer to control an electrical system.
	Demonstrate and apply thermal system principles.--The student will be able to:
	Define and calculate quantities of heat and temperature.
	Assemble, operate, and identify the parts of a thermal system.
	Demonstrate and apply principles of force, work, rate, resistance, energy, power, and force transformers relating to fluid systems.
	Compute the efficiency of a thermal system.
	Explain the steps in a PV diagram including the phases where work is done.
	Demonstrate the use of a computer to integrate and control a system composed of mechanical, fluid and electrical systems.--The student will be able to:
	Diagram an integrated system incorporating input, monitoring, controlling, output and feedback components.
	Perform experiments using mechanical, fluid and electrical components in an integrated system.
	Assemble, operate and identify the parts of computer-controlled mechanical, fluid, and electrical systems.
	Demonstrate the use of sensors to control systems.--The student will be able to:
	Perform experiments using electronic sensors.
	Assemble, operate and identify the types of sensors used in technology.
	Write a report on the applications of sensors used in technology.
	Demonstrate the use of fiber optics concepts.--The student will be able to:
	Report on the applications of fiber optics in technology.
	Use the problem-solving model - perform activities using fiber optics to meet a described design criteria.
	Assemble, operate and identify the parts of a fiber optics system.
	Demonstrate the use of laser optics concepts.--The student will be able to:
	Report on the applications of laser optics used in technology.
Use the problem-solving model – perform activities using laser optics to meet a described design criteria.

Assemble, operate and identify the parts of a laser optics system.
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Course Title: 	Construction Technology Systems
Course Number: 	8600480
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section

Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of home technology systems and its effect upon our lives and the choosing of an occupation.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Identify and list the different systems found in new homes under construction today.--The student will be able to:
	Identify systems used and install in home construction.
	Develop a schedule of routine home system preventative maintenance.
	Identify recent advances in home maintenance technology.
	Draw up a bill of materials required to repair a selected component in a home technology system.--The student will be able to:
	Identify a system component requiring repair.
	Identify the problem and parts required to make repairs.
	Estimate the cost of repair.
	Apply home maintenance technology skills to a selected system requiring repair.--The student will be able to:
	Identify and assemble the tools required to perform the repair.
	Demonstrate knowledge of problem-solving approaches to handle home maintenance needs.
	Demonstrate consumer technical knowledge about home maintenance tools, materials and equipment.
	List ways in which a personal computer may be used for home maintenance purposes.
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Course Title: 	Aerospace Technology Systems 
Course Number: 	9400910
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section

Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of aerospace technology systems and its effect upon our lives and the choosing of an occupation.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Demonstrate an understanding of the history and development of aviation and space transportation.--The student will be able to:
	Describe early attempts at flight prior to the Wright Brothers flight in 1902.  
	Outline the early attempts at heavier than air powered flight.
	Describe the effect of air power on the outcome of world conflict.
	Describe the history of aviation in Florida.
	Outline the beginnings of commercial aviation.  
	Identify the early research centers for aeronautics in the United States.
	Outline the development of space exploration.  
	Describe the role of NACA, NASA, and commercial entities in the development of aeronautics and space exploration.  
	Prepare a forecast of aerospace developments, and interplanetary space travel.
	Describe basic Unmanned Aerial Vehicles
	Describe the function of various aviation organizations.--The student will be able to:
	Describe the function various governmental organizations
	Describe the function various non-governmental organizations
	Describe the aviation/aerospace environment.--The student will be able to:
	Identify atmospheric regions and elements.  
	Describe the roles of water and particulate matter in the atmosphere.  
	Describe and identify the elements of the atmosphere in motion.  
	Explain the role weather forecasting has as it relates to Aerospace Technologies.
	Demonstrate an understanding of the principal bodies of the solar system.
	Utilize astronomical principles, and technology to study the solar systems.  
	Develop a radio telemetry system to measure temperature, pressure, humidity, or acceleration during a rocket flight.
	Define interplanetary space.
	Describe the physical properties of interplanetary space including the structure, formation, forces, and bodies.  
	Describe interstellar and intergalactic space.  
	Describe and demonstrate an understanding of the principles of flight.--The student will be able to:
	Define terminology associated with flight and flight principles.
	Identify the structural components of aircraft.
	Construct and test flying models of lighter-than-air craft.
	Demonstrate an understanding of aircraft lift and the use of control surfaces to control pitch, yaw, and roll.
	Demonstrate an understanding of rocketry design and systems. 
	Develop and construct models to test flight characteristics of powered aircraft.
	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:
	Identify the basic types of engines used for aircraft propulsion.
	Describe the change from linear motion to rotary motion in a reciprocating engine.
	Identify the elements of an aircraft engine and fuel system.
	Describe the operation of aircraft turbine and ramjet engines.
	Explain chemical propulsion systems.
	Explain advanced propulsion systems including heavy lift launch systems, electrical propulsion, and nuclear propulsion.
	Describe the use and operation of solar cells to generate electrical power.
	Perform experimental testing, including designing test devices to determine the power (thrust) of a model rocket engine.
	Demonstrate an understanding of information provided by a sectional chart.--The student will be able to:
	Extract and utilize information from an aeronautical chart legend.
	Identify locations on an aeronautical chart using latitude and longitude
	Differentiate between statute and nautical miles.
	Determine a course and distance between two points on an aeronautical chart using a navigational plotter.
	Describe and define different categories of aviation.--The student will be able to:
	Describe military aviation and be able to identify military aircraft types and missions.
	Define general aviation (including business and executive) and be able identify general aviation aircraft types.
	Define air carrier and be able identify air carrier aircraft types.



2021 - 2022
Florida Department of Education
Student Performance Standards

Course Title: 	Robotic Systems 
Course Number: 	9400920
Course Credit:	.5 Credit
Teacher Certification:	Refer to the Program Structure section

Course Description:
The purpose of this course is to provide students with a foundation of knowledge and technically oriented experiences in the study of robotics technology systems and its effect upon our lives and the choosing of an occupation.


CTE Standards and Benchmarks
Demonstrate the ability to work safely with a variety of technologies.--The student will be able to:
	Select appropriate tools, procedures, and/or equipment needed to produce a product.
	Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment needed to produce a product.
	Demonstrate knowledge required to maintain and troubleshoot.
	Follow laboratory safety rules and procedures.
	Demonstrate good housekeeping at work state and within total laboratory.
	Identify color-coding safety standards.
	Explain fire prevention and safety precautions and practices for extinguishing fires.
	Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
	Demonstrate interpersonal skills as they relate to the workplace.--The student will be able to:
	Perform roles in a student personnel system or in a career technical student organization (CTSO).
	Participate as a member of a team.
	Teach others new skills.
	Identify skills needed to serve clients/customers.
	Demonstrate leadership skills.
	Describe strategies necessary for negotiating agreements.
	Demonstrate the application of skills necessary to work with people of diverse backgrounds.
	Form an understanding and appreciation for work after listening to or observing technology workers.
	Form an understanding and appreciation for work after participating in a simulated technology group project in the laboratory.
	Form an understanding and appreciation for the roles and work of co-workers.
	Identify and apply methods of information acquisition and utilizations.--The student will be able to:
	Define terms related to computers.
	Identify and describe methods of information acquisition and evaluation.
	Discuss advantages and disadvantages in the application of technologies.
	Produce a plan to organize and maintain information relevant to emerging technologies.
	Comprehend and communicate information relevant to emerging technologies.
	Demonstrate the use of computers to process information.
	Apply basic skills in communications, mathematics, and science appropriate to technological content and learning activities.--The student will be able to:
	Identify and explain the main and subordinate ideas in a written work.
	Distinguish different purposes and methods of writing, identify a writer's point of view and tone, and interpret a writer's meaning.
	Define unfamiliar words by use of structural analysis, decoding, contextual clues, or by using a dictionary.
	Distinguish fact from opinion.
	Read critically by asking pertinent questions, by recognizing assumptions and implications, and by evaluating ideas.
	Select, relate, and organize, ideas using outlining and/or graphic organizers and develop the ideas in coherent paragraphs.
	Improve one's own writing by restructuring, correcting errors, and rewriting.
	Gather and organize information from primary and secondary sources; write a report using this research; quote, paraphrase, and summarize accurately; and cite sources properly.
	Vary one's writing style, including vocabulary and sentence structure, for different readers and purposes.
	Write logical and understandable statements, or phrases, to accurately fill out commonly used forms.
	Compose unified and coherent correspondence, directions, descriptions, explanations and reports.
	Participate critically and constructively in the exchange of ideas, particularly during class discussions and conferences with instructors.
	Conceive and develop ideas about a topic for the purpose of speaking to a group; choose and organize related ideas; present them clearly in Standard English; and evaluate similar presentations by others.
	Use the mathematics of: integers, fractions, and decimals; ratios, proportions, and percentages; roots and powers; algebra; and geometry.
	Make estimates and approximations, and judge the reasonableness of a result.
	Use elementary concepts of probability and statistics.
	Draw, read, and analyze graphs, charts, and tables.
	Ask appropriate scientific questions and recognize what is involved in experimental approaches to the solutions of such questions through familiarity with laboratory and fieldwork.
	Organize and communicate the results obtained by observation and experimentation.
	Apply the basic principles of biology, physics, and chemistry:  (properties of matter; structure of compounds; concepts of motion; temperature, pressure and volume; work, power, force and energy; machines; human cell structure).
	Identify problems rooted in basic biology, physics, or chemistry (effects of hazardous materials on health and safety, effects of drugs on health, troubleshooting problems on a machine).
	Demonstrate and apply design/problem-solving processes.--The student will be able to:
	Describe and explain steps in the design/problem-solving process.
	Propose solutions to given problems.
	Design and implement the optimal solution to a given problem.
	Document each step of the design/problem-solving process.
	Demonstrate "brainstorming" as a process to solve problems.
	Define "critical thinking" and its value in the problem-solving process.
	Express an understanding of technological systems and their complex interrelationships.--The student will be able to:
	Demonstrate knowledge of how social, organizational, and technological systems work.
	Explore methods used to monitor and correct performance of technological systems.
	Design and implement an optimal solution to a given problem.
	Outline major historical technological developments or events.
	Identify recent advances in technology.
	Explain problem-solving roles of technology.
	Forecast a technological development or event.
	Define technology.
	Demonstrate the ability to properly identify, organize, plan, and allocate resources.--The student will be able to:
	Demonstrate the ability to select goal-relevant activities, rank them, allocate time, and prepare and follow schedules.
	Use or prepare budgets, make forecasts, keep records, and make adjustments to meet objectives.
	Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.
	Display knowledge of the efficient use of human resources.
	Demonstrate an understanding of robotics, its history, applications, and evolution.--The student will be able to:
	Explore robotics history through research of the industry.
	Describe various applications of automation and robotics.
	Describe emerging technologies and their implications on the field of robotics.
	Demonstrate an understanding of engineering design.--The student will be able to:
	Document the design process involving a set of steps, which can be performed in different sequences and repeated as needed.
	Define brainstorming as a group problem-solving design process in which each person in the group presents his or her ideas in an open forum. 	
	Model, test, evaluate and modify designs to transform ideas into practical solutions. 
	Demonstrate an understanding of basic programming concepts.--The student will be able to: 
	Apply the engineering design process to the creation of a program
	Discuss the use of algorithms
	Demonstrate the use of flowcharting in documenting an algorithm
	Demonstrate the use of pseudocode in documenting an algorithm
	Explain the function of conditional execution (e.g., if, if/else) and their uses
	Explain iterative programming structures (e.g., while, do/while) and their uses.
	Demonstrate the use of testing & debugging in the problem solving process
	Create functional program that satisfies prescribed criteria 
	Identify the basic subsystems on a robotic system.--The student will be able to:
	Define drivetrain, manipulator, and chassis
	Understand the difference between Ackermann and skid steering
	Identify the difference between Motors and servos
	Calculate simple gear ratios and their relationship with torque vs speed
	Assess the advantages and disadvantages of wheels vs tank treads
	Analyze the characteristics of a sound chassis design
	Describe the role of sensors in the field of robotics.--The student will be able to: 
	Define sensor.
	Describe the basic operation common to all sensors.
	Describe the types of sensors and ways in which they can be categorized.
	Investigate the types of manipulators used in a robotic system.
	Build, program, and configure a robot to perform predefined tasks.--The student will be able to: 
	Design a robot.
	Create programs as required using robotic software that will allow the robot to perform a set of tasks.
	Create a flow chart that visually describes a basic robotic task.
	Configure subsystems to operate the robot.
	Create a portfolio including drawings and specifications, describing the robot, the tasks and rationale, and the results.
	Solve problems using critical thinking skills, creativity and innovation.--The student will be able to:
	Employ critical thinking skills independently and in teams to solve problems and make decisions.
	Employ critical thinking and interpersonal skills to resolve conflicts.
	Identify and document workplace performance goals and monitor progress toward those goals. 
	Conduct technical research to gather information necessary for decision-making.



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.

Academic Alignment

Secondary Career and Technical Education courses are pending alignment to the B.E.S.T.  (Benchmarks for Excellent Student Thinking) Standards for English Language Arts (ELA) and Mathematics that were adopted by the State Board of Education in February 2020.  Academic alignment is an ongoing, collaborative effort of professional educators that provide clear expectations for progression year-to-year through course alignment. This initiative supports CTE programs by improving student performance through the integration of academic content within CTE courses.  


Florida Standards for English Language Development (ELD)
English language learners communicate for social and instructional purposes within the school setting. ELD.K12.SI.1.1 

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. To access an ELL supporting document which delineates performance definitions and descriptors, please click on the following link: http://www.cpalms.org/uploads/docs/standards/eld/SI.pdf.
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.


Special Note:

MyCareerShines is an interactive resource to assist students in identifying their ideal career and to enhance preparation for employment. Teachers are encouraged to integrate this resource into the program curriculum to meet the employability goals for each student. Access MyCareerShines by visiting: www.mycareershines.org.




Career and Technical Student Organization (CTSO)

The Florida Technology Student Association (FL-TSA) and SkillsUSA are the intercurricular 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. 

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. Accommodations 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.

Additional Resources

For additional information regarding articulation agreements, Bright Futures Scholarships, Fine Arts/Practical Arts Credit and Equivalent Mathematics and Equally Rigorous Science Courses please refer to:

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


