	OSPI Model Framework: HVAC/HVACR Maintenance Technology/Technician

	CIP Code: 470201
	Total Framework Hours up to: 1080 hr

	Course: HVAC/HVACR Maintenance Technology/Tech
	Exploratory          Preparatory
X

	Career Cluster: Architecture & Construction   Cluster Pathway: Construction      Date Last  Modified: 12/22/09

	Resources and Standards used in Framework Development: National Center for Construction Education and Research, , High School and College Instructors, Your Role in a Green Environment, USGBC, Green Advantage, HVAC Excellence, CITC, and Energy Star, NCCER, and U.S. Department of Energy, and Office of Energy Efficiency and Renewable Energy

	Performance Assessments

	(To be completed by district)


	STANDARDS AND COMPETENCIES

	G-1 Standard:   Orientation to Green Sustainability                                                  Total Learning Hours for Standard:  4 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

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

	G-1.2
	Changes in a manmade environment

	G-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 Math 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 INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge.

	9-11 APPC
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies.

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	G-2 Standard:   Impact of Individual Human Activities                                                      Total Learning Hours for Standard: 4 hrs 



	C=Core   A=Advanced                                 

	Competency
	Competency Description

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

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

	G-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 Math 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 INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge.

	9-11 APPC
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies.

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	G-3 Standard:  Things you can do to make a difference                                            Total Learning Hours for Standard:  4 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	G-3.1
	Student will demonstrate using leverage points-small changes that make a big difference 

	G-3.2
	Students will demonstrate methods for reducing energy use 

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

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

	G-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 Math 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 INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge.

	9-11 APPC
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies.

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-1 Standard:  Basic Safety: Explains the safety obligations of workers, supervisors, and managers to ensure a safe workplace. Discusses the causes and results of accidents and the dangers of rationalizing risk. Reviews the role of company policies and OSHA regulations in maintaining a safe workplace. Introduces common job-site hazards and protections such as lockout/tagout, personal protective equipment (PPE) and HazCom.                                                                                                                            Total Learning Hours for Standard:  



	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-1.1
	Explain the role that safety plays in the construction crafts.

	C-1.2
	Describe the meaning of job-site safety.

	C-1.3
	Describe the characteristics of a competent person and a qualified person.

	C-1.4
	Explain the appropriate safety precautions to take around common job-site hazards.

	C-1.5
	Demonstrate the use and care of appropriate personal protective equipment (PPE).

	C-1.6
	Properly don and remove personal protective equipment (safety goggles, hard hat, and personal fall protection).

	C-1.7
	Follow the safety procedures required for lifting heavy objects.

	C-1.8
	Describe safe behavior on and around ladders and scaffolds.

	C-1.9
	Explain the importance of Hazard Communications (HazCom) and material safety data sheets (MSDS).

	C-1.10
	Describe fire prevention and firefighting techniques.

	C-1.11
	Define safe work procedures to use around electrical hazards.

	
	

	PLEASE NOTE: All EALRs and GLEs will be determined by the school district and included with their framework.


	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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 INQC
	Conclusions must be logical, based on evidence, and consistent with prior established knowledge.

	9-11 APPC
	The ability to solve problems is greatly enhanced by use of mathematics and information technologies.

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-2 Standard:    Introduction to Construction Math: Reviews basic mathematical functions such as adding, subtracting, dividing, and multiplying whole numbers, fractions, and decimals, and explains their applications to the construction trades. Explains decimal-fraction conversions and the metric system using practical examples. Also reviews basic geometry as applied to common shapes and forms.                                                                                                                         Total Learning Hours for Standard: 15 hrs 



	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-2.1
	Add, subtract, multiply, and divide whole numbers, with and without a calculator.

	C-2.2
	Use a standard ruler and a metric ruler to measure.

	C-2.3
	Add, subtract, multiply, and divide fractions.

	C-2.4
	Add, subtract, multiply, and divide decimals, with and without a calculator.

	C-2.5
	Convert decimals to percentages and percentages to decimals.

	C-2.6
	Convert fractions to decimals and decimals to fractions.

	C-2.7
	Explain what the metric system is and how it is important in the construction trade.

	C-2.8
	Recognize and use metric units of length, weight, volume, and temperature.

	C-2.9
	Recognize some of the basic shapes used in the construction industry, and apply basic geometry to measure them

	
	

	


	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-3 Standard:  Introduction to Hand Tools: Introduces trainees to hand tools that are widely used in the construction industry, such as hammers saws, levels, pullers, vises, and clamps. Explains the specific applications of each tool and shows how to use them properly. Also discusses important safety and maintenance issues related to hand tools.                                                                                                                           
Total Learning Hours for Standard: 10 Hrs 



	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-3.1
	Recognize and identify some of the basic hand tools used in the construction trade.

	C-3.2
	Use hand tools safely.

	C-3.3
	Describe the basic procedures for taking care of hand tools.

	
	

	
	

	
	

	
	


	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-4 Standard:    Introduction to Power Tools: Provide detailed descriptions of commonly used power tools such as drills, saws, grinders, and sanders. Reviews applications, proper use, safety and maintenance. Many illustrations show power tools used in on-the-job settings.                                                                                                                         Total Learning Hours for Standard:  5 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-4.1 
	Identify power tools commonly used in the construction trades.

	C-4.2
	Use power tools safely.

	C-4.3
	Explain how to maintain power tools properly.

	
	

	
	


	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-5 Standard:   Introduction to Blueprints: Familiarizes trainees with basic blueprint terms, components, and symbols. Explains the different types of blueprint drawings (civil, architectural, structural, mechanical, plumbing/piping, and electrical) and instructs trainees on how to interpret and use drawing dimensions. Two oversized drawings are included.                                                                                                                         
Total Learning Hours for Standard:  7.5


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-5.1
	Recognize and identify basic blueprint terms, components, and symbols.

	C-5.2
	Relate information on blueprints to actual locations on the print.

	C-5.3
	Recognize different classifications of drawings.

	C-5.4
	Interpret and use drawing dimensions.

	
	

	
	

	
	

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-6 Standard:  Basic Rigging: Explains how ropes, chains, hoists, loaders, and cranes are used to move material and equipment from one location to another on a job site. Describes inspection techniques and load-handling safety practices. Also reviews American National Standards Institute (ANSI) hand signals.                                                                                                                           Total Learning Hours for Standard:  20 hrs

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-6.1
	Identify and describe the use of slings and common rigging hardware.

	C-6.2
	Describe basic inspection techniques and rejection criteria used for slings and hardware.

	C-6.3
	Describe basic hitch configurations and their proper connections.

	C-6.4
	Describe basic load-handling safety practices.

	C-6.5
	Demonstrate proper use of American National Standards Institute (ANSI) hand signals.

	
	

	


	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-7 Standard:  Basic Communication Skills: Provides trainees with techniques for communication effectively with co-workers and supervisors. Includes practical examples that emphasize the importance of verbal and written information and instructions on the job. Also discusses effective telephone and e-mail communication skills.                                                                                                                         
Total Learning Hours for Standard:  



	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-7.1
	Demonstrate the ability to interpret information and instructions presented in both written and verbal form.

	C-7.2
	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 Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-8 Standard: Basic Employability Skills: Identifies the roles of individuals and companies in the construction industry. Introduces trainees to critical thinking and problem solving skills and computer systems and their industry applications. Also reviews effective relationship skills, effective self-presentation, and key workplace issues such as sexual harassment, stress, and substance abuse.                                                                                                                            Total Learning Hours for Standard:  



	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-8.1
	Explain the construction industry, the role of the companies that make up the industry, and the role of individual professionals in the industry.

	C-8.2
	Demonstrate critical thinking skills and the ability to solve problems using those skills.

	C-8.3
	Demonstrate knowledge of computer systems, and explain common uses for computers in the construction industry.

	C-8.4
	Demonstrate effective relationship skills with teammates and supervisors, the ability to work on a team, and appropriate leadership skills.

	C-8.5
	Be aware of workplace issues such as sexual harassment, stress, and substance abuse.

	


	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-9 Standard:    Introduction to HVAC: Covers the basic principles of heating, ventilating, and air conditioning and career opportunities in HVAC, training, and apprenticeship programs.                                                                                                                         
Total Learning Hours for Standard:  2.5 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-9.1
	Explain the basic principles of heating, ventilation, and air conditioning.

	C-9.2
	Identify career opportunities available to people in the HVAC trade.

	C-9.3
	Explain the purpose and objectives of an apprentice training program.

	C-9.4
	Describe how certified apprentice training can start in high school.

	C-9.5
	Describe what the Clean Air Act means to the HVAC trade.

	
	

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

	Analytical, Logical & Creative Thinking (check those that students will demonstrate in this lesson):

	 FORMCHECKBOX 
 Observe
 FORMCHECKBOX 
 Patterns

 FORMCHECKBOX 
 Sequence

 FORMCHECKBOX 
 Classify

 FORMCHECKBOX 
 Compare/Contrast

 FORMCHECKBOX 
 Predict
	 FORMCHECKBOX 
 Cause/Effect

 FORMCHECKBOX 
 Fact/Opinion

 FORMCHECKBOX 
 Main Idea

 FORMCHECKBOX 
 Summary

 FORMCHECKBOX 
 Point of View

 FORMCHECKBOX 
 Analysis
	 FORMCHECKBOX 
 Finding Evidence

 FORMCHECKBOX 
 Evaluation

 FORMCHECKBOX 
 Detect Bias

 FORMCHECKBOX 
 Inference

 FORMCHECKBOX 
 Conclusion

 FORMCHECKBOX 
 Metacognition
	 FORMCHECKBOX 
 Reasoning

 FORMCHECKBOX 
 Problem Solving

 FORMCHECKBOX 
 Goal Setting

 FORMCHECKBOX 
 Fluency

 FORMCHECKBOX 
 Elaboration

 FORMCHECKBOX 
Flexibility
	 FORMCHECKBOX 
 Originality 

 FORMCHECKBOX 
 Risking

 FORMCHECKBOX 
 Inquisitiveness

 FORMCHECKBOX 
 Attending

 FORMCHECKBOX 
 Persistence

 FORMCHECKBOX 
 Precision

	Relevance to Work: Understanding that a strong work ethic will contribute to higher productivity in organizations.


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-10 Standard:   Trade Mathematics: Explains how to solve problems involving the measurement of lines, area, volume, weights, angles, pressure, vacuum, and temperature. Also introduces scientific notation, powers, roots, and basic algebra and geometry.                                                                                                                          Total Learning Hours for Standard:  10 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-10.1
	Identify similar units of measurement in both the inch-pound (English) and metric systems and know which units are larger.

	C-10.2
	Convert measured values in the inch-pound system to equivalent metric values and vice versa.

	C-10.3
	Express numbers as powers of ten.

	C-10.4
	Determine the powers and roots of numbers.

	C-10.5
	Solve basic algebraic equations.

	C-10.6
	Recognize various geometric figures.

	C-10.7
	Use the Pythagorean theorem to make calculations involving right triangles.

	C-10.8
	Convert decimal feet to feet and inches and vice versa.

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-11 Standard:  Tools of the Trade: Describes the purpose and safe use of tools such as wrenches, saws, hammers, drills, and measuring instruments, along with instructions on their maintenance.                                                                                                                           
Total Learning Hours for Standard:  5 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-11.1
	Pipe wrenches, Torque wrenches, Tinner’s and soft-faced hammers, Hand cutting snips, Hand and power hacksaws, Drill press, Measuring tools

	C-11.2
	Describe the general procedures for maintenance of most hand and power tools.

	C-11.3
	Describe or demonstrate the general safety precautions that must be followed when using most hand and power tools.

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-12 Standard: Copper and Plastic Piping Practices: Covers the selection, preparation, joining, and support of copper and plastic piping and fittings.                                                                                                                            Total Learning Hours for Standard:  5 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-12.1
	State the precautions that must be taken when installing refrigerant piping.

	C-12.2
	Select the right tubing for a job.

	C-12.3
	Cut and bend tubing.

	C-12.4
	Safely join tubing by using flare and compression fittings.

	C-12.5
	Determine the kinds of hangers and supports needed for refrigerant piping.

	C-12.6
	State the basic requirements for pressure-testing a system once it has been installed.

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-13 Standard: Soldering and Brazing: Covers tools, materials. And safety precautions and depicts step-by-step procedures for soldering and brazing piping.                                                                                                                            
Total Learning Hours for Standard:  7.5 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-13.1
	Assemble and operate the tools used for soldering.

	C-13.2
	Prepare tubing and fittings for soldering.

	C-13.3
	Identify the purposes and uses of solder and solder fluxes.

	C-13.4
	Solder copper tubing and fittings.

	C-13.5
	Assemble and operate the tools used for brazing.

	C-13.6
	Prepare tubing and fittings for brazing.

	C-13.7
	Identify the purposes and uses of filler metals and fluxes used for brazing.

	C-13.8
	Braze copper tubing and fittings.

	C-13.9
	Identify the inert gases that can safely be used to purge tubing when brazing.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-14 Standard: Ferrous Metal Piping Practices: Covers various types of iron and steel pipe and fittings, and provides step-by-step instructions for cutting, threading, and joining ferrous piping.

	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-14.1
	Identify the types of ferrous metal pipes.

	C-14.2
	Measure the sizes of ferrous metal pipes.

	C-14.3
	Identify the common malleable iron fittings.

	C-14.4
	Cut, ream, and thread ferrous metal pipe.

	C-14.5
	Join lengths of threaded pipe together and install fittings.

	C-14.6
	Describe the main points to consider when installing pipe runs.

	C-14.7
	Describe the method used to join grooved piping.

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-15 Standard: Basic Electricity: Teaches power generation and distribution, electrical components, DC circuits, and electrical safety.                                                                                                                            Total Learning Hours for Standard:  12.5


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-15.1
	State how electrical power is generated and distributed.

	C-15.2
	Describe how voltage, current, resistance, and power are related.

	C-15.3
	Use Ohm’s law to calculate the current, voltage, and resistance in a circuit.

	C-15.4
	Use the power formula to calculate how much power is consumed by a circuit.

	C-15.5
	Describe the differences between series and parallel circuits.

	C-15.6
	Recognize and describe the purpose and operation of the various electrical components used in HVAC equipment.

	C-15.7
	State and demonstrate the safety precautions that must be followed when working on electrical equipment.

	C-15.8
	Make voltage, current, and resistance measurements using electrical test equipment.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-16 Standard: Introduction to Cooling: Covers the basic principles of heat transfer, refrigeration, and pressure-temperature relationships and describes the components and accessories used in air conditioning systems.                                                                                                                           
Total Learning Hours for Standard:  30 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-16.1
	Explain how heat transfer occurs in a cooling system, demonstrating an understanding of the terms and concepts used in the refrigeration cycle.

	C-16.2
	Calculate the temperature and pressure relationships at key points in the refrigeration cycle.

	C-16.3
	Under supervision, use temperature- and pressure-measuring instruments to make readings at key points in the refrigeration cycle.

	C-16.4
	Identify commonly used refrigerants and demonstrate the procedures for handling these refrigerants.

	C-16.5
	Identify the major components of a cooling system and explain how each type works.

	C-16.6
	Identify the major accessories available for cooling systems and explain how each type works.

	C-16.7
	Identify the control devices used in cooling systems and explain how each type works.

	C-16.8
	State the correct methods to be used when piping a refrigeration system.

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-17 Standard:  Introduction to Heating: Covers heating fundamentals, types and designs of furnaces and their components, and basic procedures for installing and servicing furnaces.                                                                                                                           
Total Learning Hours for Standard:  15 hr


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-17.1
	Explain the three methods by which heat is transferred and give an example of each.

	C-17.2
	Describe how combustion occurs and identify the by-products of combustion.

	C-17.3
	Identify the various types of fuels used in heating.

	C-17.4
	Identify the major components and accessories of a forced-air furnace and explain the function of each component.

	C-17.5
	State the factors that must be considered when installing a furnace.

	C-17.6
	Identify the major components of a gas furnace and describe how each works.

	C-17.7
	With supervision, use a manometer to measure and adjust manifold pressure on a gas furnace.

	C-17.8
	Identify the major components of an oil furnace and describe how each works.

	C-17.9
	Describe how an electric furnace works.

	C-17.10
	With supervision, perform basic furnace preventive maintenance procedures such as cleaning and filter replacement.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-18 Standard:  Air Distribution Systems: Describes air distribution systems and their components, air flow measurement, ductwork installation principles, and the use of instruments for measuring temperature, humidity, pressure and velocity.                                                                                                                           Total Learning Hours for Standard:  10 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-18.1
	Describe the airflow and pressures in a basic forced-air distribution system.

	C-18.2
	Explain the differences between propeller and centrifugal fans and blowers.

	C-18.3
	Identify the various types of duct systems and explain why and where each type is used.

	C-18.4
	Demonstrate or explain the installation of metal, fiberboard, and flexible duct.

	C-18.5
	Demonstrate or explain the installation of fittings and transitions used in duct systems.

	C-18.6
	Demonstrate or explain the use and installation of diffusers, registers, and grilles used in duct   systems.

	C-18.7
	Demonstrate or explain the use and installation of dampers used in duct systems.

	C-18.8
	Demonstrate or explain the use and installation of insulation and vapor barriers used in duct systems.

	C-18.9
	 Identify the instruments used to make measurements in air systems and explain the use of each instrument.

	C-18.10
	Make basic temperature, air pressure, and velocity measurements in an air distribution system.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	C-9 Standard:  Chimneys, Vents, and Flues: Describes the principles of furnace venting of fossil-fuel furnaces and the proper methods for selecting and installing vent systems for gas-fired heating equipment.                                                                                                                           
Total Learning Hours for Standard:  5 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	C-19.1
	Describe the principles of combustion and explain complete and incomplete combustion.

	C-19.2
	Describe the content of flue gas and explain how it is vented.

	C-19.3
	Identify the components of a furnace vent system.

	C-19.4
	Describe how to select and install a vent system.

	C-19.5
	Perform the adjustments necessary to achieve proper combustion in a gas furnace.

	C-19.6
	Describe the techniques for venting different types of furnaces.

	C-19.7
	Explain the various draft control devices used with natural-draft furnaces.

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-1 Standard:  A-1 Maintenance Skills for the Service Technician: Covers the application and installation of various types of fasteners, gaskets, seals, and lubricants, as well as the installation an adjustment of different types of belt drives, bearings, and couplings. Includes job documentation and customer relations.                                                                                                                           
Total Learning Hours for Standard:  17.5


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-1.1
	Identify the types of threaded and non-threaded fasteners and explain their use.

	A-1.2
	Install threaded and non-threaded fasteners.

	A-1.3
	Identify the types of gaskets, packings, and seals and explain their use.

	A-1.4
	Remove and install gaskets, packings, and seals.

	A-1.5
	Identify the types of lubricants and explain their use.

	A-1.6
	Use lubrication equipment to lubricate motor bearings.

	A-1.7
	Identify the types of belt drives and explain their use.

	A-1.8
	Demonstrate and/or explain procedures used to install or adjust a belt drive.

	A-1.9
	Identify the types of couplings and explain their use.

	A-1.10
	Demonstrate and/or explain procedures used to remove, install, and align couplings.

	A-1.11
	Identify the types of bearings and explain their use.

	A-1.12
	Explain causes of bearing failures.

	A-1.13
	Demonstrate and/or explain procedures used to remove and install bearings.

	A-1.14
	Perform basic preventive maintenance inspection and cleaning procedures.

	A-1.15
	List work and personal habits that contribute to good customer relations.

	A-1.16
	Identify steps in the handling of a typical service call that will contribute to good customer relations.

	A-1.17
	Legibly fill out forms used for installation and service calls.

	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-2 Standard:  Alternating Current: Covers transformers, single-phase and three-phase power distribution, capacitors, the theory and operation of induction motors, and the instruments and techniques used in testing AC circuits and components. Also reviews electrical safety.                                                                                                                           Total Learning Hours for Standard:  7.5 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-2.1
	Describe the operation of various types of transformers.

	A-2.2
	Explain how alternating current is developed and draw a sine wave.

	A-2.3
	Identify single-phase and three-phase wiring arrangements.

	A-2.4
	Explain how phase shift occurs in inductors and capacitors.

	A-2.5
	Describe the types of capacitors and their applications.

	A-2.6
	Explain the operation of single-phase and three-phase induction motors.

	A-2.7
	Identify the various types of single-phase motors and their applications.

	A-2.8
	 Use a wattmeter, megger, capacitor analyzer, and chart recorder.

	A-2.9
	Test inductors and capacitors using an ohmmeter.

	A-2.10
	State and demonstrate the safety precautions that must be followed when working with electrical equipment.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-3 Standard: Basic Electronics: Explains the theory of solid-state electronics, as well as the operation, use and testing of the various electronic components used in HVAC equipment. Includes an introduction to computers.                                                                                                                            
Total Learning Hours for Standard:  



	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-3.1
	Explain the basic theory of electronics and semiconductors.

	A-3.2
	Explain how various semiconductor devices such as diodes, LEDs, and photo diodes work, and how they are used in power and control circuits.

	A-3.3
	Identify different types of resistors and explain how their resistance values can be determined.

	A-3.4
	Describe the operation and function of thermistors and cad cells.

	A-3.5
	Test semiconductor components.

	A-3.6
	Identify the connectors on a personal computer.

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-4 Standard:  Electric Heating: Covers the operation and testing of electric furnaces and their components, with emphasis on the operation of electric furnace control circuits.                                                                                                                           
Total Learning Hours for Standard:  5 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-4.1
	Describe and explain the basic operation of a fan coil equipped with electric heating elements.

	A-4.2
	Identify and describe the functions of major components of a fan coil equipped with electric heating elements.

	A-4.3
	Identify and describe the functions of electric heating controls.

	A-4.4
	Measure resistances and check components and controls for operation and safety.

	A-4.5
	Determine the cubic feet per minute (cfm) using the temperature rise method.

	A-4.6
	Describe and explain the basic operation of other electric heating systems.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-5 Standard: Introduction to Control Circuit Troubleshooting: Covers the operation, testing, and adjustment of conventional and electronic thermostats as well as the operation of common electrical, electronic, and pneumatic circuits used to control HVAC systems. Also explains how to analyze circuit diagrams for electronic and microprocessor based controls used in comfort heating and cooling equipment and how to troubleshoot systems that use these controls.                                                                                                                            Total Learning Hours for Standard:  30 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-5.1
	Explain the function of a thermostat in an HVAC system.

	A-5.2
	Describe different types of thermostats and explain how they are used.

	A-5.3
	Demonstrate the correct installation and adjustment of a thermostat using proper siting and wiring techniques.

	A-5.4
	Explain the basic principles applicable to all control systems.

	A-5.5
	Identify the various types of electromechanical, electronic, and pneumatic HVAC controls, and explain their function and operation.

	A-5.6
	Describe a systematic approach for electrical troubleshooting of HVAC equipment and components.

	A-5.7
	Recognize and use equipment manufacturer’s troubleshooting aids to troubleshoot HVAC equipment.

	A-5.8
	Exhibit competence in isolating electrical problems to faulty power distribution, load, or control circuits.

	A-5.9
	Identify the service instruments needed to troubleshoot HVAC electrical equipment.

	A-5.10
	Make electrical troubleshooting checks and measurements on circuits and components common to all HVAC equipment.

	
	

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-6 Standard:   Accessories and Optional Equipment: Covers the basic principles, processes, and devices used to control humidity and air cleanliness, as well as devices used to conserve energy in HVAC systems.                                                                                                                          
Total Learning Hours for Standard:  7.5


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-6.1
	Explain how heat transfer by conduction, convection, radiation, and evaporation relates to human comfort.

	A-6.2
	Explain why it is important to control humidity in a building.

	A-6.3
	Recognize the various kinds of humidifiers used with HVAC systems and explain why each is used.

	A-6.4
	Demonstrate or describe how to install and service the humidifiers used in HVAC systems.

	A-6.5
	Recognize the kinds of air filters used with HVAC systems and explain why each is used.

	A-6.6
	Demonstrate or describe how to install and service the filters used in HVAC systems.

	A-6.7
	Use a manometer or differential pressure gauge to measure the friction loss of an air filter.

	A-6.8
	Identify accessories commonly used with air conditioning systems to improve indoor air quality and reduce energy cost, and explain the function of each.

	
	

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-7 Standard: Metering Devices: Covers the operating principles, applications, installation, and adjustment of the various types of fixed and adjustable expansion devices used in air conditioning equipment.                                                                                                                            
Total Learning Hours for Standard:  7.5


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-7.1
	Explain the function of metering devices.

	A-7.2
	Describe the operation of selected metering devices and expansion valves.

	A-7.3
	Identify types of thermal expansion valves (TXVs).

	A-7.4
	Describe problems associated with replacement of TXVs.

	A-7.5
	Describe the procedure for installing and adjusting selected TXVs

	A-7.1
	Explain the function of metering devices.

	A-7.2
	Describe the operation of selected metering devices and expansion valves.

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-8 Standard:  Compressors: Explains the operating principles of the different types of compressors used in comfort air conditioning systems as well as basic installation service and repair procedures for these compressors.                                                                                                                          
Total Learning Hours for Standard:  15 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-8.1
	Identify the different kinds of compressors.

	A-8.2
	Demonstrate or describe the mechanical operation for each type of compressor.

	A-8.3
	Demonstrate or explain compressor lubrication methods.

	A-8.4
	Demonstrate or explain methods used to control compressor capacity.

	A-8.5
	Demonstrate or describe how compressor protection devices operate.

	A-8.6
	 Perform the common procedures used when field servicing open and semi-hermetic compressors.

Shaft seal removal and installation, Valve plate removal and installation, Unloader adjustment

	A-8.7
	Demonstrate the procedures used to identify system problems that cause compressor failures.

	A-8.8
	Demonstrate the system checkout procedure performed following a compressor failure.

	A-8.9
	Demonstrate or describe the procedures used to remove and install a compressor.

	A-8.10
	Demonstrate or describe the procedures used to clean up a system after a compressor burnout.

	
	

	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-9 Standard: A-9 Heat Pumps: Covers the principles of reverse cycle heating, describes the operation of the various types of heat pumps, and helps the trainee learn how to analyze heat pump control circuits. Includes heat pump installation and service procedures.                                                                                                                            Total Learning Hours for Standard:  15 hrs


	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-9.1
	Describe the principles of reverse-cycle heating.

	A-9.2
	Identify heat pumps by type and general classification.

	A-9.3
	List the components of heat pump systems.

	A-9.4
	Demonstrate heat pump installation and service procedures.

	A-9.5
	Identify and install refrigerant circuit accessories commonly associated with heat pumps.

	A-9.6
	Analyze a heat pump control circuit.

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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


	Performance Assessments

	

	STANDARDS AND COMPETENCIES

	A-10 Standard: Leak Detection, Evacuation, Recovery, and Charging: Covers the entire basic refrigerant handling and equipment servicing procedures that a technician must know in order to service HVAC systems in a manner that is safe for the environment.                                                                                                                          Total Learning Hours for Standard: 20 hrs 



	C=Core   A=Advanced                                 

	Competency
	Competency Description

	A-10.1
	Identify the common types of leak detectors and explain how each is used.

	A-10.2
	Demonstrate skill in performing leak detection tests.

	A-10.3
	Identify the service equipment used for evacuating a system and explain why each item of equipment is used.

	A-10.4
	Demonstrate skill in performing system evacuation and dehydration.

	A-10.5
	Identify the service equipment used for recovering refrigerant from a system and for recycling the recovered refrigerant, and explain why each item of equipment is used.

	A-10.6
	Demonstrate skill in performing refrigerant recovery.

	A-10.7
	Demonstrate or explain how to use a recycle unit.

	A-10.8
	Identify the service equipment used for charging refrigerant into a system, and explain why each item of equipment is used.

	A-10.9
	Demonstrate skill in charging refrigerant into a system.

	
	

	EALRs,  GLEs, and  Math Standards (Taught & Assessed in Standards) 
(Samples included below of GLEs, EALRS and Math 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.

	3.3.7
	

	Art

	1.1
	Understand arts concepts and vocabulary

	Science 

	
	Transfer and apply insights and abilities in science and technology to address local, regional, and global issues.

	
	The big idea of science is about the interaction between science and technology, and how both can help solve real-world problems

	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: 

	Employability:

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