	OSPI Model Framework 

	CIP Code: 150505
	Total Framework Hours up to: 1080 

	Course: Solar and Wind Technology/Technician 
	Preparatory


	Career Cluster: Manufacturing             Cluster Pathway: Maintenance Installation & Repair          
 Date Modified: 4-1-2010 

	Assessments: 
	Certification: 

	Resources and Standards used in Framework Development: Graymark International, Energy and Technology Center of Excellence, Skill Standards for Wind Technicians,  Energy Industry: Power Generation Skill Standards, NABECP Standards, Institute for Sustainable Power Quality (ISPQ), NCCER, California Energy  Commission  A GUIDE TO PHOTOVOLTAIC (PV) SYSTEM DESIGN AND INSTALLATION http://www.energy.ca.gov/reports/2001-09-04_500-01-020.PDF , 


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 1 Orientation to Green Sustainability                                 Total Learning Hours for Standard: To be completed by district
Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-1.1
	Your role in the Green Environment the nature of change

	C-1.2
	Changes in a manmade environment

	C-1.3
	Relationships between human activities and the green environment

	
	

	
	

	
	

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 2 Impact of Individual Human Activities                                  Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-2.1
	The average American household – manufacturing, transportation, use and disposal of the products we use in daily living

	C-2.2
	The impacts of the products you use – harvesting, extraction, manufacturing and transportation of products used

	C-2.3
	Your carbon footprint and global climate change – the transfer of carbon between earth and atmosphere as it relates to the greenhouse effect

	
	

	
	

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 3 Things you can do to make a difference                     Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-3.1
	demonstrate using leverage points-small changes that make a big difference

	C-3.2
	demonstrate methods for reducing energy use

	C-3.3
	Reducing the overall use of fuels and increasing fuel efficiency

	C-3.4
	Rejecting, reducing, reusing, and recycling materials

	C-3.5
	Finding better energy sources – wind turbines, hydropower, photovoltaic, geothermal

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 4 Basic Safety                                                                            Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-4.1
	Explain the role that safety plays in the construction crafts.

	C-4.2
	Describe the meaning of job-site safety

	C-4.3
	Describe the characteristics of a competent person and a qualified person

	C-4.4
	Explain the appropriate safety precautions to take around common job-site hazards

	C-4.5
	Demonstrate the use and care of appropriate personal protective equipment (PPE).

	C-4.6
	Properly don and remove personal protective equipment (safety goggles, hard hat, and personal fall protection).

	C-4.7
	Follow the safety procedures required for lifting heavy objects.

	C-4.8
	Describe safe behavior on and around ladders and scaffolds.

	C-4.9
	Explain the importance of Hazard Communications (HazCom) and material safety data sheets (MSDS).

	C-4.10
	Describe fire prevention and firefighting techniques.

	C-4.11
	Define safe work procedures to use around electrical hazards.

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 5 :  Introduction to Related Math                                                                                           Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-5.1
	Add, subtract, multiply, and divide whole numbers, with and without a calculator.

	C-5.2
	Use a standard ruler and a metric ruler to measure

	C-5.3
	Add, subtract, multiply, and divide fractions.

	C-5.4
	Add, subtract, multiply, and divide decimals, with and without a calculator.

	C-5.5
	Convert decimals to percentages and percentages to decimals.

	C-5.6
	Recognize and use metric units of length, weight, volume, and temperature.

	C-5.7
	Recognize some of the basic shapes used in the industry, and apply basic geometry to measure them.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 6 Electrical Safety                                                                 Total Learning Hours for Standard: To be completed by district
Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-6.1
	Demonstrate safe working procedures in a work environment.

	C-6.2
	Explain the purpose of OSHA and how it promotes safety on the job.

	C-6.3
	Identify electrical hazards and how to avoid or minimize them in the workplace

	C-6.4
	Explain safety issues concerning lockout/tagout procedures, personal protection using assured grounding an isolation programs, confined space entry, respiratory protection and fall protection systems.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability:

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard:7 Electrical Theory One: Offer a general introduction to the electrical concepts used in Ohm’s law applied to DC series circuits. Includes atomic theory, electromotive force, resistance, and electric power equations. 

Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-7.1
	Recognize what atoms are and how they are constructed.

	C-7.2
	Define voltage and identify the easy in which it can be produced.

	C-7.3
	Explain the difference between conductors and insulators.

	C-7.4
	Define the units of measurement that are used to measure the properties of electricity

	C-7.5
	Explain how voltage, current, and resistance are related to each other.

	C-7.6
	Using the formula of Ohm’s Law, calculate an unknown value.

	C-7.7
	Explain the different types of meters used to measure voltage, current, and resistance.

	C-7.8
	Using the power formula, calculate the amount of power used by a circuit.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 8 Electrical Theory Two: Introduce series, parallel, and series-parallel circuits. Cover resistive circuits, Kirchoff’s voltage and current laws, and circuit analysis.                                                                                               

Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-8.1
	Explain the basic characteristics of a series circuit.

	C-8.2
	Explain the basic characteristics of a parallel circuit.

	C-8.3
	Explain the basic characteristics of a series-parallel circuit.

	C-8.4
	Calculate, using Kirchoff’s Voltage Law, the voltage drop in series, parallel and series-parallel circuits.

	C-8.5
	Calculate, using Kirchoff’s Current Law, the total current in parallel and series-parallel circuits.

	C-8.6
	Find the total amount of resistance in a series circuit.

	C-8.7
	Find the total amount of resistance in a parallel circuit

	C-8.8
	Find the total amount of resistance in a series-parallel circuit.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 9 Alternating Current: Focuses on forces that are characteristic of alternating-current systems and the application of Ohm’s law to AC circuits                                                                                           
Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-9.1
	Calculate the peak and effective voltage or current values for an AC waveform

	C-9.2
	Calculate the phase relationship between two AC waveforms.

	C-9.3
	Describe the voltage and current phase relationship in a resistive AC circuit.

	C-9.4
	Describe the voltage and current transients that occur in an inductive circuit.

	C-9.5
	Define inductive reactance and state how it is affected by frequency.

	C-9.6
	Describe the voltage and current transients that occur in a capacitive circuit.

	C-9.7
	Define capacitive reactance and state how it is affected by frequency.

	C-9.8
	Explain the relationship between voltage and current in the following types of AC circuits:

• RL circuit       • RC circuit

             • LC circuit       • RLC circuit

	C-9.9
	Describe the effect that resonant frequency has on impedance and current flow in a series or parallel resonant circuit.

	C-9.10
	Define bandwidth and describe how it is affected by resistance in a series or parallel resonant circuit.

	C-9.11
	Explain the following terms as they relate to AC circuits:

• True power             • Apparent power

             • Reactive power      • Power factor

	C-9.12
	Explain basic transformer action.

	C-9.13
	

	C-9.14
	

	C-9.15
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 10 Electrical Test Equipment: Focuses on proper selection, inspection, use, and maintenance of common electrical test equipment. Students get to practice using many of the instruments while learning the appropriate test procedures and safety rules.                                                                                            
Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-10.1
	Explain the operation of and describe the following pieces of test equipment:

• Ammeter                                • Voltmeter

• Ohmmeter                             • Volt-ohm-millimeter (VOM)

• Wattmeter                              • Me ohmmeter

• Frequency meter                   • Power factor meter

• Continuity tester                    • Voltage tester

             • Recording instruments          • Cable-length meters

	C-10.2
	Explain how to read and convert from one scale to another using the above test equipment.

	C-10.3
	Explain the importance of proper meter polarity

	C-10.4
	Define frequency and explain the use of a frequency meter.

	C-10.5
	Explain the difference between digital and analog meters

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district 

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard:11 Standard: Introduction to the National Electrical Code ®: Provides a navigational road map for using the NEC ®. Students are introduced to the layout of the NEC ® and the types of information found within the code book. Students are able to practice finding information using an easy-to-follow procedure.                                                                                            
Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-11.1
	Explain the purpose and history of the National Electrical Code® (NEC®)

	C-11.2
	Describe the layout of the NEC®

	C-11.3
	Explain how to navigate the NEC®

	C-11.4
	Describe the purpose of the National Electrical Manufacturers’ Association (NEMA) and the National Fire Protection Association (NFPA)

	C-11.5
	Explain the role of testing laboratories

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 12 Raceways, Boxes, and Fittings: Introduces the types and applications of raceways, wireways, and ducts. The appropriate NEC® requirements are stressed.                                                                                              
Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-12.1
	Describe various types of cable trays and raceways.

	C-12.2
	Identify and select various types and sizes of raceways.

	C-12.3
	Identify and select various types and sizes of cable trays.

	C-12.4
	Identify and select various types of raceway fittings.

	C-12.5
	Identify various methods used to install raceways.

	C-12.6
	Demonstrate knowledge of NEC® raceway requirements.

	C-12.7
	Describe procedures for installing raceways and boxes on masonry surfaces

	C-12.8
	Describe procedures for installing raceways and boxes on concrete surfaces.

	C-12.9
	Describe procedures for installing raceways and boxes in a metal stud environment.

	C-12.10
	Describe procedures for installing raceways and boxes in a wood frame environment.

	C-12.11
	Describe procedures for installing raceways and boxes on drywall surfaces.

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard:13 :  Boxes and Fittings: An NEC®-driven module that explains how to select and size outlet boxes, pull boxes, and junction boxes.                                                                                              
Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-13.1
	Describe the different types of nonmetallic and metallic boxes.

	C-13.2
	Understand the NEC® requirements for box fill.

	C-13.3
	Calculate the required box size for any number and size of conductors.

	C-13.4
	Explain the NEC® regulations for volume required per conductor in outlet boxes.

	C-12.5
	Properly locate, install, and support boxes of all types.

	C-13.6
	Describe the NEC® regulations governing pull and junction boxes.

	C-13.7
	Explain the radius rule when installing conductors in pull boxes

	C-13.8
	Understand the NEC® requirements for boxes supporting lighting fixtures.

	C-13.9
	Describe the purpose of conduit bodies and Type FS boxes.

	C-13.10
	Install the different types of fittings used in conjunction with boxes.

	C-13.11
	Describe the installation rules for installing boxes and fittings in hazardous areas.

	C-13.12
	Explain how boxes and fittings are selected and installed.

	C-13.13
	Describe the various types of box supports.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 14 Conductors: Focuses on the types and applications of conductors and covers proper wiring techniques. The appropriate NEC® requirements are stressed.                                                                                        
Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-14.1
	Explain the various sizes and gauges of wire in accordance with American Wire Gauge standards.

	C-14.2
	Identify insulation and jacket types according to conditions and applications.

	C-14.3
	Describe voltage ratings of conductors and cables.

	C-14.4
	Read and identify markings on conductors and cables.

	C-14.5
	Use the tables in the NEC® to determine the ampacity of a conductor

	C-14.6
	State the purpose of stranded wire

	C-14.7
	State the purpose of compressed conductors.

	C-14.8
	Describe the different materials from which conductors are made

	C-14.9
	Describe the different types of conductor insulation.

	C-14.10
	Describe the color coding of insulation.

	C-14.11
	Describe instrumentation control wiring.

	C-14.12
	Describe the equipment required for pulling wire through conduit.

	C-14.13
	Describe the procedure for pulling wire through conduit.

	C-14.14
	Install conductors in conduit.

	C-14.15
	Pull conductors in a conduit system.

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 15 Introduction to Electrical Blueprints: Focuses on electrical prints, drawings, and symbols. Students learn the types of information they can find on schematics, one-lines, and wiring diagrams                                                                                           
Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-15.1
	Explain the basic layout of a blueprint

	C-15.2
	Describe the information included in the title block of a blueprint.

	C-15.3
	Identify the types of lines used on blueprints.

	C-15.4
	Identify common symbols used on blueprints.

	C-15.5
	Understand the use of architect’s and engineer’s scales.

	C-15.6
	Interpret electrical drawings, including site plans, floor plans, and detail drawings.

	C-15.7
	Read equipment schedules found on electrical blueprints.

	C-15.8
	Describe the type of information included in electrical specifications.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: Understanding that a strong work ethic will contribute to higher productivity in organizations.


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard:16  Wiring - Residential: Covers the electrical devices and wiring techniques common to residential construction and maintenance. Students also practice making service calculations. Stresses appropriate NEC® requirements

Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-16.1
	Describe how to determine electric service requirements for dwellings.

	C-16.2
	Explain the grounding requirements of a residential electric service.

	C-16.3
	Calculate and select service-entrance equipment.

	C-16.4
	Select the proper wiring methods for various types of residences.

	C-16.5
	Explain the role of the NEC® in residential wiring.

	C-16.6
	Compute branch circuit loads and explain their installation requirements

	C-16.7
	Explain the types and purposes of equipment grounding conductors.

	C-16.8
	Explain the purpose of ground fault circuit interrupters and tell where they must be installed.

	C-16.9
	Size outlet boxes and select the proper type for different wiring methods.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 17 Grounding: Focuses on the purpose of grounding and bonding electrical systems. NEC® regulations are thoroughly covered. 

Total Learning Hours for Standard: To be completed by district  

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-17.1
	Explain the purpose of grounding and the scope of NEC Article 250

	C-17.2
	Distinguish between a short circuit and a ground fault

	C-17.3
	Define the NEC® ground-related terms.

	C-17.4
	Distinguish between system grounding and equipment grounding.

	C-17.5
	Explain the NEC® requirements for the installation and physical protection of grounding electrode conductors.

	C-17.6
	Explain the function of the grounding electrode system and determine which grounding electrodes must be used

	C-17.7
	Explain effectively grounded and its importance in clearing ground faults and short circuits

	C-17.8
	Explain the purposes of the grounded conductor (neutral) in the operation of overcurrent devices

	C-17.9
	Explain the NEC® requirements for grounding separately-derived systems, including transformers and generators.

	
	

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 18 Circuit Breakers and Fuses                                           Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-18.1
	Explain the necessity of over-current protection devices in electrical circuits

	C-18.2
	Define the terms associated with fuses and circuit breakers.

	C-18.3
	Describe the operation of a circuit breaker

	C-18.4
	Select the most suitable over-current device for the application

	C-18.5
	Explain the role of the NEC® in specifying over-current devices

	C-18.6
	Describe the operation of single-element and time-delay fuses

	C-18.7
	Explain how ground fault circuit interrupters (GFCIs) can save lives.

	C-18.8
	Calculate short circuit currents.

	C-18.9
	Describe troubleshooting and maintenance techniques for over-current devices

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 19 Introduction to Hand Power Tools: Introduce trainees to hand and power tools that are widely used in the construction industry, such as hammers, saws, levels, pullers, vises, drills, saws, grinders,sanders and clamps. Explain the specific applications of each tool and show how to use them properly. Also discuss important safety and maintenance issues related to hand tools.                                                                                                                                                                                                                      
Total Learning Hours for Standard:  To be completed by district
Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-19.1
	Recognize and identify some of the basic hand tools used in the trade.

	C-19.2
	Use hand tools safely

	C-19.3
	Describe the basic procedures for taking care of hand tools.

	C-19.4
	Identify power tools commonly used in the trades

	C-19.5
	Use power tools safely

	C-19.6
	Explain how to maintain power tools properly.

	
	

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 20 Basic Communication Skills: Provide trainees with techniques for communicating effectively with co-workers and supervisors. Include practical examples that emphasize the importance of verbal and written information and instructions on the job. Also discuss effective telephone and e-mail communication skills.                                                                                                                          

 Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-20.1
	Demonstrate the ability to interpret information and instructions presented in both written and verbal form

	C-20.2
	Demonstrate the ability to communicate effectively in on-the-job situations using written and verbal skills.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 21 Solar Electric (PV)  Cell Technologies
Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-21.1
	Single-Crystalline Silicon

	C-21.2
	Semicrystalline and Polycrystalline

	C-21.3
	Concentrated Cells

	C-21.4
	Thin Film

	C-21.5
	Spheral 

	C-21.6
	Amorphous Silicon

	C-21.7
	PV device ratings

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.

	Performance Assessments

	To be completed by district



	STANDARDS AND COMPETENCIES

	Standard: 22 Typical PV System Designs and Options                    Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-22.1
	Grid-Interactive only (no battery backup)

	C-22.2
	Grid-Interactive with battery backup

	C-22.3
	PV Array

	C-22.4
	Estimating system output 

	C-22.5
	location options for mounting the PV array

	C-22.6
	available pre-engineered system packages

	C-22.7
	local interconnection requirements

	C-22.8
	layout of PV array

	C-22.9
	calculate the impact of shading on the PV array

	C-22.10
	develop site drawing and one-line diagram of PV system installation

	C-22.11
	configuring solar panels

	C-22.12
	Off grid power systems

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 23 PV Power Systems                                                                                           Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-23.1
	Safety considerations

	C-23.2
	Batteries

	C-23.3
	Battery configurations

	C-23.4
	Inverter types and sizes

	C-23.5
	Output regulators

	C-23.6
	Load diverters

	C-23.7
	Battery storage systems

	C-23.8
	Generating AC output

	
	

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 24  Installation of PV System                                        Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-24.1
	Permit requirements

	C-24.2
	Equipment and preparation for installation.

	C-24.3
	Estimate length of wire runs from PV modules to combiner and inverter.

	C-24.4
	Check ampacity of PV array circuits to determine the minimum wire size for current flow

	C-24.5
	Size PV array wiring such that the maximum voltage drop at full power from the PV modules

	C-24.6
	Prepare structure for mounting of PV array

	C-24.7
	Attachment points and roof penetrations

	C-24.8
	Install PV combiner, inverter, and associated equipment to prepare for system wiring

	C-24.9
	Run properly sized wire from circuit combiner to inverter and over current disconnect switch 

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 25 PV system testing                                                       Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-25.1
	Check that non-current carrying metal parts are grounded properly

	C-25.2
	Ensure that all labels and safety signs specified in the plans are in place

	C-25.3
	Verify that all disconnect switches (from the main AC disconnect all the way through to the combiner fuse switches) are in the open position and tag each box with a warning sign to signify that work on the PV system is in progress.

	C-25.4
	inspect any plug and receptacle connectors between the modules and panels to ensure they are fully engaged

	C-25.5
	make sure all panels are attached properly to their mounting brackets and nothing catches the eye as being abnormal or misaligned.

	C-25.6
	Visually inspect the array for cracked modules.

	C-25.7
	Check to see that all wiring is neat and well supported.

	C-25.8
	Check open-circuit voltage of each of the panels in the string being wired to verify that it provides the manufacturer’s specified voltage in full sun.

	
	

	
	

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 26 Introduction to Wind Turbines                                                                                           Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-26.1
	Understand wind turbine blade technology

	C-26.2
	Explain Generating 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 

(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.


	Performance Assessments

	To be completed by district


	STANDARDS AND COMPETENCIES

	Standard: 21                                                                                            Total Learning Hours for Standard: To be completed by district 

Student will be able to:

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-21.1
	

	C-21.2
	

	C-21.3
	

	C-21.4
	

	C-21.5
	

	C-21.6
	

	C-21.7
	

	C-21.8
	

	C-21.9
	

	C-21.10
	

	C-21.11
	

	C-21.12
	

	C-21.13
	

	C-21.14
	

	C-21.15
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Standards must be modified for district frameworks)

	Reading

	1.3.2


	Understand and apply content/academic vocabulary critical to the meaning of the text, including vocabularies relevant to different contexts, cultures, and communities. 

	2.2.2
	Apply understanding of complex organizational features of printed text and electronic sources. 

	2.2.4
	Apply understanding of text organizational structures.

	2.3.2
	Evaluate informational materials, including electronic sources, for effectiveness.

	3.1.1
	Analyze web-based and other resource materials (including primary sources and secondary sources) for relevance in answering research questions.

	3.2.2
	Apply understanding of complex information, including functional documents, to perform a task.

	Communications

	1.1.1
	Applies a variety of listening strategies to accommodate the listening situation.

	1.1.2
	Applies a variety of listening and observation skills/strategies to recall and interpret information.

	2.2.2
	Applies skills and strategies to contribute responsibly in a group setting.

	Social Studies – Civics

	2.1
	Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices.

	Writing

	3.1.1
	Analyzes ideas, selects a manageable topic, and elaborates using specific, relevant details and/or examples.

	3.3.6
	Uses complete sentences in writing.

	
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science Standards

	9-11 SYS A
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system.  Positive feedback reduces the disturbance to a system. Negative feedback increases the disturbance to a system.

	9-11 SYS B
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.

	Mathematics Standards

	8.5.A
	Analyze a problem situation to determine the question(s) to be answered

	8.5.B
	Identify relevant, missing, and extraneous information related to the solution to a problem.

	A1.1.A
	Select and justify functions and equations to model and solve problems.

	SKILLS

	Leadership: To be completed by district

	Employability: To be completed by district

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson): To be completed by district
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	Relevance to Work: To be completed by district.
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