Course Title:
Course Number: 8600910

Course Credit:

Electronics Technology |

1

Course Description:
This course provides students with an introduction to the knowledge, human relations, and technical skills of electronics technology.

CTE Standards and Benchmarks

04.0

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

04.01

Describe the nature and development of technological knowledge and processes.

04.02

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

05.0

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

05.01

Identify systems thinking logic and creativity with appropriate compromises in complex real-life problems.

05.02

Define technological systems, which are the building blocks of technology and are embedded within larger technological, social,
and environmental systems.

05.03

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

05.04

Identify the criteria and constraints of a product or system and then determine how they affect the final design and development.

05.05

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

06.0

Demonstrate an understanding of the relationships among technologies and the connections between technology and other fields of

study.

— The student will be able to:

06.01

Discuss technology transfer occurring when a new user applies an existing innovation developed for one purpose in a different
function.

06.02

Identify technological innovations resulting when ideas, knowledge, or skills are shared within a technology, among technologies,
or across other fields.

06.03

Outline the process of patenting to protect a technological idea.

06.04

Identify technological progresses that promote the advancement of science and mathematics.

07.0

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

07.01

Identify changes in society caused by the use of technology.

07.02

Describe how the use of technology involves weighing trade-offs between the positive and the negative effects.

08.0

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




CTE Standards and Benchmarks

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

08.02 Assess technologies devised to reduce the negative consequences of other technologies.

08.03 Make decisions about the implementation of technologies involving the weighing of trade-offs between predicted positive and
negative effects on the environment.

09.0 Demonstrate an understanding of the role of society in the development and use of technology. — The student will be able to:

09.01 Investigate how different cultures develop their own technologies to satisfy their individual and shared needs, wants, and values.

09.02 Collect societal opinions and demands, as well as corporate cultures to use as a basis for deciding whether or not to develop a
technology.

09.03 Identify a number of different factors, such as advertising, the strength of the economy, the goals of a company, and the latest fads
as contributors to shaping the design of and demand for various technologies.

10.0 Demonstrate an understanding of the influence of technology on history. — The student will be able to:
10.01 Describe how the evolution of civilization has been directly affected by, and has in turn affected the development and use of tools
and materials.
10.02 Describe how technology has been a powerful force in reshaping social, cultural, political, and economic landscapes throughout
history.

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

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

11.02 Describe why design problems that are seldom presented in a clearly defined form.

11.03 Explain why a design must be continually checked and critiqued.

11.04 Give examples of competing requirements of a design, such as criteria, constraints, and efficiency.

12.0 Demonstrate an understanding of engineering design. — The student will be able to:

12.01 Identify design principles used to evaluate existing designs, to collect data, and to guide the design process.

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

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

12.04 Identify factors taken into account in the process of engineering.




CTE Standards and Benchmarks

13.0 Demonstrate an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in
problem solving. — The student will be able to:
13.01 Define research and development as a specific problem solving approach that is used intensively in business and industry to
prepare devices and systems for the marketplace.

13.02 Describe why research needed to solve technological problems.

13.03 Explain why some problems have technological solutions while others have non-technological solutions..

13.04 Explain why a multidisciplinary approach to solving technological problems.

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

14.01 Identify the design problem to solve and decide whether or not to address it.

14.02 List criteria and constraints and determine how these will affect the design process.

14.03 Refine a design by using prototypes and modeling to ensure quality, efficiency, and productivity of the final product.

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

14.05 Develop a product or system using a design process.

14.06 Evaluate final solutions and communicate observations, processes, and results of the entire design process, using verbal, graphic,
guantitative, virtual, and written means, in addition to three-dimensional models.

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

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

15.02 Diagnose a system that is malfunctioning and use tools, materials, machines, and knowledge to repair it.

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

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

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

16.0 Demonstrate the abilities to assess the impact of products and systems. — The student will be able to:

16.01 Collect information and evaluate its quality.

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

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




CTE Standards and Benchmarks

16.04 Identify forecasting techniques to evaluate the results of altering natural systems.

17.0 Demonstrate an understanding of and be able to select and use energy and power technologies. — The student will be able to:

17.01 Discuss how energy cannot be created nor destroyed; however, it can be converted from one form to another.

17.02 Construct a power system having a source of energy, a process, and loads.

18.0 Demonstrate an understanding of and be able to select and use information and communication technologies. — The student will be able
to:
18.01 Classify information and communication systems that allow information to be transferred as human to human, human to machine,
machine to human, or machine to machine.

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

19.0 Demonstrate safe and appropriate use of tools, machines, and materials in electronics technology. — The student will be able to:

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

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

19.03 Follow laboratory safety rules and procedures.

19.04 Demonstrate good housekeeping at workstation within total laboratory.

19.05 Identify color-coding safety standards.

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

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

20.0 Describe the structure of matter related to electronics. — The student will be able to:

20.01 Describe the composition of elements, mixtures, and compounds according to the electron theory.

20.02 List the atomic sub-particles.

20.03 Diagram and show the relationship between electrons, protons, and neutrons.

20.04 State the law of electrical charges.

20.05 Describe the classification and characteristics of materials as they apply to conductor, insulators, and semiconductors.

20.06 Demonstrate proficiency in the identification of electronics symbols.




CTE Standards and Benchmarks

21.0 Describe, construct, conduct, and analyze experiments with basic DC and AC circuits and with circuits using magnetism. — The student
will be able to:

21.01 Solve math problems related to DC and AC circuits.

21.02 Define voltage, current, resistance, power, and energy.

21.03 Set up and test basic circuits.

21.04 Set up and operate multimeters in DC and AC circuits.

21.05 Set up and operate power supplies in DC circuits.

21.06 Describe magnetism, the law of magnetic poles, and the behavior of flux lines.

21.07 Demonstrate electromagnetism.

21.08 Construct simple circuits using a relay.

22.0 Identify, measure, and describe the function of transformers and inductors in electronic circuits. — The student will be able to:

22.01 Explain the theory of operation and application of inductance in inductors and transformers.

22.02 Explain what an inductor is and what its purpose is.

22.03 Construct circuits using transformers and inductors.

22.04 Explain inductive reactance.

23.0 Use Ohm's law and Watt's law to analyze and experiment with resistive circuits. — The student will be able to:

23.01 Identify resistors by color code.

23.02 Identify and measure resistors.

23.03 Apply Ohm's law to circuits.

23.04 Explain how resistors are constructed.

23.05 Apply Watt's law to circuits.

23.06 ldentify different types of resistors, and explain their use and ratings.

24.0 Describe, construct, analyze and experiment with capacitive circuits. — The student will be able to:

24.01 Explain how a capacitor stores electrical energy.




CTE Standards and Benchmarks

24.02 Explain how a capacitor is constructed.

24.03 Explain capacitive reactance.

25.0 Demonstrate the use of electronic equipment. — The student will be able to:

25.01 Use a VOM to obtain accurate measurements.

25.02 Apply safety rules in the use of electronic instruments and demonstrate proper care and maintenance for the equipment during
storage and use.

25.03 Use voltmeters, ammeters, and ohmmeters to obtain accurate measurements.

25.04 Set up and use an oscilloscope to observe waveforms and to determine the voltage of the signal presented.

25.05 Use signal generators to produce waveforms of selected frequencies and shapes.

25.06 Use testers to determine the condition of electronic components.

26.0 Demonstrate proper electronic assembly methods. — The student will be able to:

26.01 Exhibit safe soldering techniques.

26.02 Identify proper soldering practices.

26.03 Demonstrate proper soldering applications.

26.04 Identify common electrical and electronics hand tools.

26.05 Demonstrate electronic component assembly.

26.06 Apply electrical tape to a spliced and soldered wire connection.

26.07 Solder and de-solder components and wires.

26.08 Describe the two methods of making a printed circuit board.

27.0 Demonstrate an understanding of basic electrical circuits and electronic systems. — The student will be able to:
27.01 Identify problems and demonstrate appropriate solutions when dealing with series, series-parallel, parallel, voltage dividers, and
network circuits.

27.02 Define electronic systems.

27.03 Describe the importance of electronic systems in today's technology world.

27.04 Define electronics input, process and output of electronic systems.
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CTE Standards and Benchmarks

27.05 Conduct electronic experiments using input, process and output systems.

27.06 Describe, design and conduct experiments with electronic systems.




Course Title: Electronics Technology Il
Course Number: 8600920
Course Credit: 1

Course Description:
This course provides students with an intermediate understanding of the knowledge, human relations, and technical skills of electronics technology.

CTE Standards and Benchmarks

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

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

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

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

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

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

05.01 Apply systems thinking logic and creativity with appropriate compromises in complex real-life problems.

05.02 Discuss technological systems, which are the building blocks of technology and are embedded within larger technological, social,
and environmental systems.

05.03 Select resources involving trade-offs between competing values, such as availability, cost, desirability, and waste.

05.04 Identify the criteria and constraints of a product or system and determine how they affect the final design and development.

05.05 Discuss new technologies that create new processes.

05.06 Organize a management system as the process of planning, organizing, and controlling work.

06.0 Demonstrate an understanding of the relationships among technologies and the connections between technology and other fields of
study. — The student will be able to:
06.01 Identify technology transfer occurring when a new user applies an existing innovation developed for one purpose in a different
function.

06.02 Outline the process of patenting to protect a technological idea.

06.03 Identify technological progresses that promote the advancement of science and mathematics.

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

07.01 Discuss the cultural, social, economic, and political changes caused by the use of technology.

07.02 lllustrate how the use of technology involves weighing trade-offs between the positive and the negative effects.
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CTE Standards and Benchmarks

07.03 Describe how a transfer of technology from one society to another can result in cultural, social, economic, and political changes to
both societies.

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

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

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

08.03 Discuss the implementation of technologies involving the weighing of trade-offs between predicted positive and negative effects on
the environment.

09.0 Demonstrate an understanding of the role of society in the development and use of technology. — The student will be able to:

09.01 Report how different cultures develop their own technologies to satisfy their individual and shared needs, wants, and values.

09.02 Consider societal opinions and demands, as well as corporate cultures to use as a basis for deciding whether or not to develop a
technology.

09.03 Consider a number of different factors, such as advertising, the strength of the economy, the goals of a company, and the latest
fads as contributors to shaping the design of and demand for various technologies.

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

10.01 lllustrate how technology has been a powerful force in reshaping social, cultural, political, and economic landscapes throughout
history.

10.02 Explain how the development of many tools and machines was based not on scientific knowledge but on technological know-how.

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

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

11.02 Explain how a design problem is not being clearly presented.

11.03 Critique a design and describe how to improve it by redefining the ideas of the design.

11.04 Analyze the competing requirements of a design and describe how the design might be modified to accommodate the
requirements.

12.0 Demonstrate an understanding of engineering design. — The student will be able to:

12.01 Investigate design principles used to evaluate existing designs, to collect data, and to guide the design process.

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




CTE Standards and Benchmarks

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

12.04 Consider factors taken into account in the process of engineering.

13.0 Demonstrate an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in
problem solving. — The student will be able to:

13.01 Describe how research and development is used in business and industry to prepare devices and systems for the marketplace.

13.02 lllustrate how research is used to solve technological problems.

13.03 Differentiate between problems having technological and non-technological solutions.

13.04 Give examples of technological problems which require a multidisciplinary approach.

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

14.01 Interpret the design problem to solve and decide whether or not to address it.

14.02 Evaluate the criteria and constraints and determine how these will affect the design process.

14.03 Refine a design by using prototypes and modeling to ensure quality, efficiency, and productivity of the final product.

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

14.05 Produce a product or system using a design process.

14.06 Evaluate final solutions and communicate observations, processes, and results of the entire design process, using verbal, graphic,
gquantitative, virtual, and written means, in addition to three-dimensional models.

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

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

15.02 Diagnose a system that is malfunctioning and use tools, materials, machines, and knowledge to repair it.

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

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

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

16.0 Demonstrate the abilities to assess the impact of products and systems. — The student will be able to:

16.01 Collect information and evaluate its quality.

10



CTE Standards and Benchmarks

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

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

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

17.0 Demonstrate an understanding of and be able to select and use energy and power technologies. — The student will be able to:
17.01 Discuss how energy cannot be created nor destroyed; however, it can be converted from one form to another.
17.02 Construct a power system having a source of energy, a process, and loads.
18.0 Demonstrate an understanding of and be able to select and use information and communication technologies. — The student will be able
to:
18.01 Classify information and communication systems that allow information to be transferred as human to human, human to machine,
machine to human, or machine to machine.
18.02 Use information and communication systems to inform, persuade, entertain, control, manage, and educate.
19.0 Demonstrate safe and appropriate use of tools, machines, and materials in electronics technology. — The student will be able to:
19.01 Select appropriate tools, procedures, and/or equipment.
19.02 Demonstrate the safe usage of appropriate tools, procedures, and operation of equipment.
19.03 Follow laboratory safety rules and procedures.
19.04 Demonstrate good housekeeping at workstation within total laboratory.
19.05 Identify color-coding safety standards.
19.06 Explain fire prevention and safety precautions and practices for extinguishing fires.
19.07 Identify harmful effects/potential dangers of familiar hazardous substances/devices to people and the environment.
20.0 Describe the structure of matter related to electronics. — The student will be able to:

20.01 Describe the composition of element, mixtures, and compounds according to the electron theory.

20.02 List the atomic sub-particles.

20.03 Diagram and show the relationship between electrons, protons, and neutrons.

20.04 State the law of electrical charges.
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CTE Standards and Benchmarks

20.05 Describe the classification and characteristics of materials as they apply to conductors, insulators, and semiconductors.

20.06 Demonstrate proficiency in the identification of electronics symbols.

21.0 Describe, construct, conduct, and analyze experiments with basic DC and AC circuits and with circuits using magnetism. — The student
will be able to:

21.01 Solve electronic math problems related to DC and AC circuits.

21.02 Define voltage, current, resistance, power, and energy.

21.03 Set up and test basic circuits.

21.04 Set up and operate multimeters in DC and AC circuits.

21.05 Set up and operate power supplies in DC circuits.

21.06 Describe magnetism, the law of magnetic poles, and the behavior of flux lines.

21.07 Demonstrate electromagnetism.

21.08 Construct simple circuits using a relay.

22.0 Identify, measure, and describe the function of transformers and inductors in electronic circuits. — The student will be able to:

22.01 Explain the theory of operation and application of inductance in inductors and transformers.

22.02 Explain what an inductor is and what its purpose is.

22.03 Construct circuits using transformers and inductors.

22.04 Explain inductive reactance.

23.0 Use Ohm's law and Watt's law to analyze and experiment with resistive circuits. — The student will be able to:

23.01 Identify resistors by color code.

23.02 Identify and measure resistors.

23.03 Apply Ohm's law to circuits.

23.04 Explain how resistors are constructed.

23.05 Apply Watt's law to circuits.

23.06 Use a VOM to verify values.
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CTE Standards and Benchmarks

23.07 Identify different types of resistors, and explain their use ratings.

24.0 Describe, construct, analyze and experiment with capacitive circuits. — The student will be able to:

24.01 Explain how a capacitor stores electrical energy.

24.02 Explain how a capacitor is constructed.

24.03 Explain capacitive reactance.

25.0 Demonstrate the use of electronic equipment. — The student will be able to:

25.01 Use a VOM to obtain accurate measurements.

25.02 Apply safety rules in the use of electronic instruments and demonstrate proper care and maintenance for the equipment during
storage and use.

25.03 Use voltmeters, ammeters, and ohmmeters to obtain accurate measurements.

25.04 Set up and use an oscilloscope to observe waveforms and to determine the voltage of the signal presented.

25.05 Use signal generators to produce waveforms of selected frequencies and shapes.

25.06 Use testers to determine the condition of electronic components.

27.0 Demonstrate an understanding of basic electrical circuits and electronic systems. — The student will be able to:
27.01 Identify problems and demonstrate appropriate solutions when dealing with series, series-parallel, parallel, voltage dividers, and
network circuits.

27.02 Define electronic systems.

27.03 Describe the importance of electronic systems in today's technology world.

27.04 Define electronic input, process and output of electronic systems.

27.05 Conduct electronic experiments using input, process and output systems.

27.06 Describe, design and conduct experiments with electronic systems.

27.07 Define and give an example of a super conductor.

28.0 Describe and experiment with integrated circuits. — The student will be able to:

28.01 Explain what integrated circuits (IC's) are and how they are manufactured.

28.02 Explain the advantages of integrated circuits as compared to discrete component circuits.
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CTE Standards and Benchmarks

28.03 Construct electronic circuits that contain ICs.

28.04 Describe the basic types of integrated circuit design, along with their pin numbering systems and dimensions.

29.0 Describe, construct, and experiment with circuits using semiconductors. — The student will be able to:
29.01 Describe the general theory and application of semiconductor devices.

29.02 Explain the difference between N-type and P-type material.

29.03 Explain the precautions necessary when working with solid state devices.

29.04 Demonstrate the proper procedures for the installation of solid state components using thermal release devices (heat sinks).

29.05 Construct and experiment with semiconductor devices.

29.06 Construct and test circuits which contain solid state components such as FET'S, SCR's, UJT's, tunnel diodes, Zener diodes, light
emitting diodes, etc.
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Course Title: Electronics Technology Il
Course Number: 8600930
Course Credit: 1

Course Description:
This course provides students with an advanced understanding of the knowledge, human relations, and technical skills of electronics technology.

CTE Standards and Benchmarks

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

04.01 lllustrate the rapid increase in the rate of technological development and diffusion.

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

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

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

05.01 Demonstrate systems thinking logic and creativity with appropriate compromises in complex real-life problems.

05.02 Assess technological systems, which are the building blocks of technology and are embedded within larger technological, social,
and environmental systems.

05.03 Evaluate the stability of a technological system and its influence by all of the components in the system, especially those in the
feedback loop.

05.04 Compare resources involving trade-offs between competing values, such as availability, cost, desirability, and waste.

05.05 Evaluate the criteria and constraints of a product or system and then determine how they affect the final design and development.

05.06 Propose strategies for optimizing a technological process or methodology of designing or making a product, dependent on criteria
and constraints.

05.07 Evaluate a management system in terms of how work is planned, organized, and controlled.

05.08 Describe how complex systems have many layers of controls and feedback loops to provide information.

06.0 Demonstrate an understanding of the relationships among technologies and the connections between technology and other fields of
study. — The student will be able to:
06.01 Create technology transfer occurring when a new user applies an existing innovation developed for one purpose in a different
function.

06.02 Outline the process of patenting to protect a technological idea.

06.03 Investigate technological progresses that promote the advancement of science and mathematics.
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CTE Standards and Benchmarks

07.0 Demonstrate an understanding of the cultural, social, economic, and political effects of technology. — The student will be able to:
07.01 Examine how the use of technology involves weighing the trade-offs between the positive and the negative effects.

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

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

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

08.02 Assess technologies devised to reduce the negative consequences of other technologies.

08.03 Make decisions about the implementation of technologies involving the weighing of trade-offs between predicted positive and
negative effects on the environment.

09.0 Demonstrate an understanding of the role of society in the development and use of technology. — The student will be able to:

09.01 Investigate how different cultures develop their own technologies to satisfy their individual and shared needs, wants, and values.

09.02 Collect societal opinions and demands, as well as corporate cultures to use as a basis for deciding whether or not to develop a
technology.

09.03 Identify a number of different factors, such as advertising, the strength of the economy, the goals of a company, and the latest fads
as contributors to shaping the design of and demand for various technologies.

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

10.01 Research how the evolution of civilization has been directly affected by, and has in turn affected, the development and use of tools
and materials.

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

10.03 Discuss that early in the history of technology, the development of many tools and machines was based not on scientific
knowledge, but on technological know-how.

10.04 Define the Iron Age as the use of iron and steel as the primary materials for tools.

10.05 Define the Middle Ages and its development of many technological devices that produced long-lasting effects on technology and
society.

10.06 Define the Renaissance, a time of rebirth of the arts and humanities, as an important development in the history of technology.

10.07 Define the Industrial Revolution as the development of continuous manufacturing, improved education and leisure time.

10.08 Define the Information Age and its placement of emphasis on the processing and exchange of information.

11.0 Demonstrate an understanding of the attributes of design. — The student will be able to:
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CTE Standards and Benchmarks

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

11.02 Restate a design problem that is not presented in a clearly defined form.

11.03 Evaluate a design and revise the idea of the design as needed.

11.04 Assess the competing requirements of a design, such as criteria, constraints, and efficiency.

12.0 Demonstrate an understanding of engineering design. — The student will be able to:

12.01 Select design principles used to evaluate existing designs, to collect data, and to guide the design process.

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

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

12.04 Evaluate factors taken into account in the process of engineering.

13.0 Demonstrate an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in
problem solving. — The student will be able to:
13.01 Examine research and development approaches used in business and industry to prepare devices and systems for the
marketplace.

13.02 Evaluate research used to solve technological problems.

13.03 Differentiate between technological and non-technological problems, and identify which problems can be solved using technology.

13.04 Utilize a multidisciplinary approach to solving technological problems.

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

14.01 Evaluate the design problem to solve and decide whether or not to address it.

14.02 Discriminate among criteria and constraints and adapt the design process accordingly.

14.03 Refine a design by using prototypes and modeling to ensure quality, efficiency, and productivity of the final product.

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

14.05 Produce a product or system using a design process.

14.06 Evaluate final solutions and communicate observations, processes, and results of the entire design process, using verbal, graphic,
guantitative, virtual, and written means, in addition to three-dimensional models.
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CTE Standards and Benchmarks

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

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

15.02 Diagnose a system that is malfunctioning and use tools, materials, machines, and knowledge to repair it.

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

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

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

16.0 Demonstrate the abilities to assess the impact of products and systems. — The student will be able to:

16.01 Collect information and evaluate its quality.

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

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

16.04 Use forecasting techniques to evaluate the results of altering natural systems.

17.0 Demonstrate an understanding of and be able to select and use energy and power technologies. — The student will be able to:

17.01 Discuss how energy cannot be created nor destroyed; however, it can be converted from one form to another.

17.02 Construct a power system having a source of energy, a process, and loads.

18.0 Demonstrate an understanding of and be able to select and use information and communication technologies. — The student will be able
to:
18.01 Classify information and communication systems that allow information to be transferred as human to human, human to machine,
machine to human, or machine to machine.

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

19.0 Demonstrate safe and appropriate use of tools, machines, and materials in electronics technology. — The student will be able to:

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

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

19.03 Follow laboratory safety rules and procedures.

19.04 Demonstrate good housekeeping at workstation within total laboratory.
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19.05 Identify color-coding safety standards.

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

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

33.0 Perform advanced study and skills related to electronics. — The student will be able to:
33.01 Select an individual or group project in cooperation with the teacher.

33.02 Develop a written plan of work to carry out the project.

33.03 Show evidence of technical study in support of the project.

33.04 Perform skills related to the project.

33.05 Complete the project as planned.

34.0 Demonstrate an understanding of the principles and applications of microcomputer systems. — The student will be able to:

34.01 Define microcomputer systems.

34.02 Describe the importance of microcomputer systems in today's technology world.

34.03 Describe microcomputer applications in today's technology world.

34.04 Define microcomputer interfacing.

34.05 Conduct microcomputer systems experiments.

34.06 Conduct microcomputer systems interfacing, sensing and control applications.

35.0 Describe, identify, and correct problems in electronic circuits. — The student will be able to:

35.01 Identify problems when dealing with power supplies, oscillators, and amplifiers.

35.02 Demonstrate solutions to problems with power supplies, oscillators, and amplifiers.

36.0 Demonstrate technical knowledge and skills about electronic networks and systems. — The student will be able to:

36.01 Define and describe telecommunications.

36.02 Conduct telecommunications experiments including receivers, transmitters, wirelines and antennas, telephones and fiber optics.

36.03 Describe the technology and organization of electronic guidance systems.
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36.04 Perform technical skills in building, assembling, servicing, or operating one of the above systems.

36.05 Define and describe logic control.

36.06 Conduct a logic control experiment.

36.07 Define and describe digital communications.

36.08 Conduct a digital communications experiment.

36.09 Define and describe industrial controls.

36.10 Conduct an industrial controls experiment.

37.0 Conduct a research and experimentation project on an electronic system or process. — The student will be able to:

37.01 Identify a problem.

37.02 State a need to research the problem.

37.03 Form a hypothesis about the problem.

37.04 Plan the procedures for researching the problem.

37.05 Conduct the research following the planned procedures.

37.06 Present the research findings in a seminar.

37.07 State conclusions based on the research findings.

38.0 Demonstrate an understanding of career opportunities and requirements in the field of electronics technology. — The student will be able
to:

38.01 Discuss individual interests related to a career in electronics technology.

38.02 Explore career opportunities related to a career in electronics technology.

38.03 Explore secondary education opportunities related to electronics technology.

38.04 Conduct a job search.

38.05 Complete a job application form correctly.

38.06 Demonstrate competence in job interview technigues.

38.07 Create a professional resume and letter of introduction.
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38.08 Solicit awards, letters of recommendation and recognition.

38.09 Organize work samples in a professional, presentable format.
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