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Energy and Utilities Industry Sector

The Energy and Utilities sector is forecast to have significant growth in the water and sewage systems.
 In addition, production workers’ earnings are significantly higher than in most other industries. Persons with college training in advanced technology will have the best career opportunities. Because the utilities industry consists of many different companies and products, skills developed in one segment may be transferable to other segments. As a result, the variance of growth will be spread across many areas and will depend upon each segment. The pathways emphasize real-world, occupationally relevant experiences of significant scope and depth in Electromechanical Installation and Maintenance, Energy and Environmental Technology, Public Utilities, and Residential and Commercial Energy and Utilities. Students with skills in specific segments will be prepared to enter into the local, state, and national employment market. Energy and Utilities career pathways provide career opportunities for persons with varying levels of experience and education. Middle schools, high schools, Regional Occupational Centers and Programs, community colleges, and four-year colleges and universities provide education and training programs in energy and utilities to prepare students for the vast scope of job opportunities.

The Electromechanical Installation and Maintenance pathway provides learning opportunities for students interested in working in production, installation, maintenance and repair, including installation, maintain and repair of pipelines, power lines, how to operate and fix plant machinery, and how to monitor treatment processes. The Energy and Environmental Technology pathway provides learning experiences for students interested in energy production and environmental concerns. The student will learn how to install, repair, and maintain power generating stations, gas plants, water treatment plants and wet sewage treatment plants. The Public Utilities pathway provides learning opportunities for students interested in working toward employment or advanced training in a variety of public utility industries, including but not limited to power plant operators, power distribution and dispatching, and operation of water treatment plants or waste water plants. The Residential and Commercial Energy and Utilities pathway provides learning opportunities for students interested in performing any combination of routine calculating, posting, and verifying to obtain primary financial data and maintaining records. These include recording usage of electricity, gas, water and sewer utilities.

Energy and Utilities Industry Sector Pathways:

•
Electromechanical Installation and Maintenance

•
Energy and Environmental Technology

•
Public Utilities

•
Residential and Commercial Energy and Utilities

Electromechanical Installation and Maintenance

Sample sequence of courses in the Electromechanical Installation and Maintenance pathway:

	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Exploring Technology 

· Technology Core


	· Drafting

· Consumer Electronics

· Computer Applications
	· CAD/CAM

· Technical Writing

· A+ Certification
	· Algebra

· Geometry

· English Composition/Writing

· Physics

· Orientation to Apprenticeship


Sample of appropriate foundation and pathway standards for the Technology Core course in the Electromechanical Installation and Maintenance pathway: 
	Sample appropriate foundation standards 

	Academics 1.1 Mathematics Number Sense (grade seven) 1.1: Read, write, and compare rational numbers in scientific notation (positive and negative powers of ten) with approximate numbers using scientific notation.

	Academics 1.1 Mathematics Algebra II (grades eight through twelve) 6.0: Students add, subtract, multiply, and divide complex numbers.

	Academics 1.2 Physics (grades nine through twelve) 3.a: Students know heat flow and work are two forms of energy transfer between systems.

	Academics 1.2 Science Physics (grades nine through twelve) 5.a: Students know how to predict the voltage or current in simple direct current (DC) electrical circuits constructed from batteries, wires, resistors, and capacitors.

	Communications 2.1 Reading Comprehension (grades nine and ten) 2.1: Analyze the structure and format of functional workplace documents, including the graphics and headers, and explain how authors use the features to achieve their purpose.

	Demonstration and Application 11.0: Students demonstrate and apply the concepts contained in the foundation and pathway standards.

	Sample appropriate pathway standards

	A2.0: Students understand energy conversion processes and energy transmission systems used in the electromechanical installation and maintenance industry.

	A2.5: Know the fundamentals of basic electrical supply components.


Sample analysis (or “unpacking”) of a standard for the Technology Core course in the Electromechanical Installation and Maintenance pathway: 

	Standard
	Electromechanical Installation and Maintenance Pathway A2.0: Students understand energy conversion processes and energy transmission systems used in the electromechanical installation and maintenance industry:

	Standard subcomponent
	Electromechanical Installation and Maintenance Pathway A2.5: Know the fundamentals of basic electrical supply components.

	Course level
	XIntroductory Concentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Identify electrical system components.

2. Identify current flow path in an electrical circuit.
	1. Identify and label components in a four-component electrical circuit.

2. Identify current flow path within the circuit with 100 percent accuracy.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Solve problems involving Ohm’s law.
	1. Measure and compute electrical, resistance, current and voltage values in a circuit with 90 percent accuracy.

	Topics/contexts
What must be taught?
	1. Basic knowledge concepts 1–2 above

2. Mathematical concepts relating to Ohm’s law

3. Measuring values in a circuit


Sample performance task based on the skills and concepts: 
Standards: This sample performance task targets the following Energy and Utilities sector foundation standards and Electromechanical Installation and Maintenance (EIM) pathway standards:

	Standard #
	Standard

	Foundation: Academics 1.1 Mathematics Algebra II (grades eight through twelve) 6.0
	Students add, subtract, multiply and divide complex numbers.

	Foundation: Academics 1.2 Science Physics (grades nine through twelve) 5.a:
	Students know how to predict the voltage or current in simple direct current (DC) electrical circuits constructed from batteries, wires, resistors, and capacitors.

	Foundation: Communications 2.1 Reading Comprehension (grades nine and ten) 2.1
	Analyze the structure and format of functional workplace documents, including the graphics and headers, and explain how authors use the features to achieve their purpose.

	Foundation: Demonstration and Application 11.0
	Students demonstrate and apply the concepts contained in the foundation and pathway standards.

	Pathway: EIM A2.5
	Know the fundamentals of basic electrical supply components.


Assignment: Working in a group, use the schematics and materials provided to:


1.
Review the schematics (ten per group) [Communications 2.1 Reading Comprehension (grades nine and ten) 2.1].


2.
Determine which electrical supplies will be needed to [EIM A2.5]:


a.
Correctly assemble the circuit according to the schematics specifications.


b.
Identify if it is an AC or DC circuit.


3.
Mathematically identify the resistance, voltage, current, and power of the circuit [Academics 1.1 Algebra II (grades eight through twelve) 6.0; Academics 1.2 Physics (grades nine through twelve) 5.a].


4.
Test the circuit using electrical meters provided.

Performance task rubric: Your grade will be based on the following rubric.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	EIM A2.5: Know the fundamentals of basic electrical supply components.
(75 points)
	Student correctly identifies the supplies necessary to complete the assignment. 

Student successfully uses the electrical components and schematic to construct functional AC and DC circuits on the first try. 
(75 points)
	Student correctly identifies the supplies necessary to complete the assignment. 

Student successfully uses the electrical components and schematic to construct a functional AC or DC circuit on the first try. 
(70 points)
	Student correctly identifies the supplies necessary to complete the assignment. 

Student uses the electrical components and schematic to construct either a functional AC or DC circuits with assistance. 
(55 points)
	Student cannot identify the supplies necessary to complete the assignment. 

Student cannot use the electrical components and schematic to construct functional circuit. (40 points)

	Academics 1.1 Mathematics Algebra II (grades eight through twelve) 6.0: Students add, subtract, multiply and divide complex numbers. 
(5 points)
	Using a schematic, student can mathematically solve for resistance, voltage, current, and power five out of five times. 
(5 points)
	Using a schematic, student can mathematically solve for resistance, voltage, current, and power three out of five times. 
(4 points)
	Using a schematic, student can mathematically solve for resistance, voltage, current, and power two out of five times.
(2 points)
	Student is unable to mathematically solve for resistance, voltage, current, and power using a schematic. 
(0 points)

	Academics 1.2 Science Physics (grades nine through twelve) 5.a: Students know how to predict the voltage or current in simple direct current (DC) electrical circuits constructed from batteries, wires, resistors, and capacitors.
(15 points)
	Student solves ten electronic circuit problems without any errors.
(15 points)
	Student solves eight electronic circuit problems. (10 points)
	Student solves six electronic circuit problems. 
(5 points)
	Student is unable to solve more than five electronic circuit problems. 
(0 points)

	Communications 2.1 Reading Comprehension (grades nine and ten) 2.1: Analyze the structure and format of functional workplace documents, including the graphics and headers, and explain how authors use the features to achieve their purpose.
(5 points)
	Student can read schematics and predict outcomes based upon values of components and circuitry. 
(5 points)
	Given nominal values, student can predict outcomes of a schematic.
(4 points)
	Student is able to read and identify components within a schematic. 
(2 points)
	Unable to identify or predict outcomes of a schematic. 
(0 points)


Note: Demonstration and Application standard 11.0 is included in all the above.
Sample pathway occupations: Electromechanical Installation and Maintenance 
	Sample of pathway occupations organized by level of education and training required for workforce entry. Asterisked occupations require certification or licensure.

	
High School 
(diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University
(bachelor’s degree or higher)

	· Power Meter Reader

· Electronic Utility Worker

· Appliance Worker

· Electronic Equipment Worker

· Electrical Worker
	· Meter Installers/Repairers

· Utility Technicians

· Appliance Repair Technicians

· Instrument Calibration Repairers

· Electrical Technician
	· Meter Service Engineers*

· Utility Managers

· Major Appliance Design Engineer*

· Instrument Design Engineers*

· Electrical Engineer*


Energy and Environmental Technology

Sample sequence of courses in the Energy and Environmental Technology pathway:
	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Exploring Technology 

· Technology Core
	· Consumer Electronics

· Machining

· Engine Repair and Maintenance
	· Electronics

· Metal Manufacturing

· Electronic Repair and Maintenance
	· Algebra

· Geometry

· Physical Science 

· English

· Orientation to Apprenticeship


Sample of appropriate foundation and pathway standards for the Consumer Electronics course in the Energy and Environmental Technology pathway:

	Sample appropriate foundation standards 

	Academics 1.1 Mathematics Number Sense (grade seven) 1.6: Calculate the percentage of increases and decreases of a quantity.

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.a: Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.

	Communications 2.1 Reading Comprehension (grades nine and ten) 2.6: Demonstrate use of sophisticated learning tools by following technical directions (e.g., those found with graphic calculators and specialized software programs and in access guides to World Wide Web sites on the Internet).

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 2.6: Deliver multimedia presentations:

a. Combine text, images, and sound and draw information from many sources (e.g., television broadcasts, videos, films, newspapers, magazines, CD-ROMs, the Internet, electronic media-generated images).

b. Select an appropriate medium for each element of the presentation.

c. Use the selected media skillfully, editing appropriately and monitoring for quality.

d. Test the audience’s response and revise the presentation accordingly.

	Demonstration and Application 11.0: Students demonstrate and apply the concepts contained in the foundation and pathway standards.

	Sample appropriate pathway standards

	B1.0: Students understand energy resources and the effects of these resources and systems on the environment.

	B1.1: Know how to classify various conventional energy resources by type: depletable, nondepletable, renewable, and nonrenewable.


Sample analysis (or “unpacking”) of a standard for the Consumer Electronics course in the Energy and Environmental Technology pathway: 
	Standard
	Energy and Environmental Technology Pathway B1.0: Students understand energy resources and the effects of these resources and systems on the environment.

	Standard sub-component
	Energy and Environmental Technology Pathway B1.1: Know how to classify various conventional energy resources by type: depletable, nondepletable, renewable, and nonrenewable.

	Course level
	Introductory XConcentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Energy resources in the four categories

2. Existing sources of energy types within California

3. How energy is stored

4. How energy is conducted

5. How energy is procured
	1. Identify 100 percent accurately those that are depletable, non-depletable, renewable, non-renewable.

2. Name one example of each the following: local power companies, state power companies, out of state energy providers.

3. Cite four examples.

4. Cite one example for each energy category.

5. Describe local and statewide procurement procedures.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Analyze energy efficiency.

2. Demonstrate understanding of energy conservation techniques.
	1. Determine which type of energy is most efficient for a given situation with 80 percent accuracy.

2. Demonstrate conservation techniques used at home, school and at least one type of business.

	Topics/contexts

What must be taught?
	1. Basic knowledge concepts 1–5, above

2. Procedure to determine level of energy efficiency

3. Conservation techniques

4. Computer graphics and presentation methods


Sample performance task based on the skills and concepts: 

Standards: This sample performance task targets the following Energy and Utilities sector foundation standards and Energy and Environmental Technology (EET) pathway standards:

	Standard #
	Standard

	Foundation: Academics 1.1 Mathematics Number Sense (grade seven) 1.6
	Calculate the percentage of increases and decreases of a quantity.

	Foundation: Communications 2.1 Reading Comprehension (grades nine and ten) 2.6
	Demonstrate use of sophisticated learning tools by following technical directions (e.g., those found with graphic calculators and specialized software programs and in access guides to World Wide Web sites on the Internet).

	Foundation: Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 2.6
	Deliver multimedia presentations: 

a. Combine text, images, and sound and draw information from many sources (e.g., television broadcasts, videos, films, newspapers, magazines, CD-ROMs, the Internet, electronic media-generated images).

b. Select an appropriate medium for each element of the presentation.

c. Use the selected media skillfully, editing appropriately and monitoring for quality.

d. Test the audience’s response and revise the presentation accordingly.

	Foundation: Demonstration and Application 11.0
	Students demonstrate and apply the concepts contained in the foundation and pathway standards.

	Pathway: EET B1.1
	Know how to classify various conventional energy resources by type: depletable, nondepletable, renewable, and nonrenewable.


Assignment: Working in cooperative learning groups of 3–5 students, complete the following task:


1.
Complete a search on the web to determine the following [Communications 2.1 Reading Comprehension 2.6]:


a.
Identify the energy resources used by your local community.


b.
Determine the percentage of energy resources used by your local community from the following categories; depletable, nondepletable, renewable, non-renewable [EET B1.1].


c.
Identify the projected use of energy resources for your local community for the coming year [Academics 1.1 Number Sense 1.6].


d.
Identify the usage of energy resources for your local community during the past year in each of the four energy categories.


2.
Prepare a written report including bar graphs to describe your findings [Communications 2.2 Writing Strategies and Applications 2.6 ].


3.
Give a five- to ten-minute oral presentation using visual displays (powerpoint presentation, printed graphs and charts, etc.) [Communications 2.2 Writing Strategies and Applications 2.6 ].

Performance task rubric: Your grade will be based on the following rubric.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	EET B1.1: Know how to classify various conventional energy resources by type: depletable, nondepletable, renewable, and nonrenewable. 
(65 points)
	Students are able to classify various conventional energy resources types giving six examples of each type used in global energy markets.
(65 points)
	Students are able to classify various conventional energy resources types giving four examples of each type used in the United States. 
(60 points)
	Students are able to classify various conventional energy resources types giving two examples of each type used in the United States. 
(40 points)
	Students are able to name the four conventional energy resource types, but classify them incorrectly. 
(20 points)

	Academics 1.1 Mathematics Number Sense (grade seven) 1.6: Calculate the percentage of increases and decreases of a quantity. 
(10 points)
	Students calculate the percentage of increase and decrease of energy resources for the four types of conventional energy resources, giving five examples for each. 
(10 points)
	Students calculate the percentage of increase and decrease of energy resources for the four types of conventional energy resources, giving three examples for each.
(5 points)
	Students calculate the percentage of increase and decrease of energy resources for the four types of conventional energy resources, giving one example for each. 
(3 points)
	Students calculate the percentage of increase and decrease of energy resources for up to three types of conventional energy resources. 
(1 point)

	Communications 2.1 Reading Comprehension (grades nine and ten) 2.6: Demonstrate use of sophisticated learning tools by following technical directions (e.g., those found with graphic calculators and specialized software programs and in access guides to World Wide Web sites on the Internet).
(10 points)
	Students complete research on the Web to identify use of current energy resources in their state as well as at least two other states in the depletable, nondepletable, renewable and nonrenewable energy resource categories. 
(10 points)
	Students complete research on the Web to identify use of current energy resources in their state as well as at least one other states in the depletable, nondepletable, renewable and nonrenewable energy resource categories 
(10 points)
	Students complete research on the Web to identify use of current energy resources in their state in the depletable, nondepletable, renewable and nonrenewable energy resource categories. 
(2 points)
	Students complete research on the Web to identify use of current energy resources in their state from two or less of the following energy resource categories: depletable, nondepletable, renewable and nonrenewable. 
(2 points)

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 2.6: Deliver multimedia presentations: 

a. Combine text, images, and sound and draw information from many sources (e.g., television broadcasts, videos, films, newspapers, magazines, CD-ROMs, the Internet, electronic media-generated images).

b. Select an appropriate medium for each element of the presentation.

c. Use the selected media skillfully, editing appropriately and monitoring for quality.

d. Test the audience’s response and revise the presentation accordingly.
(15 points)
	Students develop and present multimedia classroom presentation on research project outlining energy resources in local community as well as the state. 

Presentation includes research information from at least three sources, done in PowerPoint format.
(15 points)
	Students develop and present multimedia classroom presentation on research project outlining energy resources in local community as well as the state. 

Presentation includes research information from at least two sources, done in PowerPoint format.
(10 points)
	Students develop and present multimedia classroom presentation on research project outlining energy resources in local community as well as the state.

Presentation includes research information from at least one sources, done in PowerPoint or overhead slide format.
(3 points)
	Students develop and present multimedia classroom presentation on research project outlining energy resources in local community.

Presentation includes information and is presented in overhead slide format.
(1 point)


Note: Demonstration and Application standard 11.0 is included in all the above.

Sample pathway occupations: Energy and Environmental Technology 

	Sample of pathway occupations organized by level of education and training required for workforce entry.  Asterisked occupations require certification or licensure.

	
High School 
(diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University
(bachelor’s degree or higher)

	· Energy Management Worker

· Environmental Pollution Worker

· Utilities Worker

· Waste Management Worker

· Industrial Facilities Worker
	· Energy Management Technician

· Environmental Pollution Technician

· Utilities Technician

· Waste Management Technician

· Industrial Facilities Technician
	· Energy Management Engineer*

· Environmental Engineer*

· Utilities Engineer*

· Waste Management Engineer*

· Industrial Facilities Engineer*


Public Utilities

Sample sequence of courses in the Public Utilities pathway: 

	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Exploring Technology 

· Technology Core
	· Consumer Electronics

· Machining

· Environmental Science
	· Electronic Repair and Maintenance

· Metal Manufacturing

· Hazardous Materials Management
	· Algebra

· Geometry

· English Composition/
Writing

· Chemistry

· Orientation to Apprenticeship


Sample of appropriate foundation and pathway standards for the Consumer Electronics course in the Public Utilities pathway:
	Sample appropriate foundation standards 

	Academics 1.2 Science Investigation and Experimentation (grades nine through twelve) 1.a: Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphic calculators) to perform tests, collect data, analyze relationships, and display data.

	Communications 2.2 Writing Strategies and Applications (grades nine and ten) 1.3: Use clear research questions and suitable research methods (e.g., library, electronic media, personal interview) to elicit and present evidence from primary and secondary sources.

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 2.6: Deliver multimedia presentations: 

a. Combine text, images, and sound and draw information from many sources (e.g. television broadcasts, videos, films, newspapers, magazines, CD-ROMs, the Internet, electronic media-generated images).

b. Select an appropriate medium for each element of the presentation. 

c. Use the selected media skillfully, editing appropriately and monitoring for quality.

d. Test the audience’s response and revise the presentation accordingly. 

	Demonstration and Application 11.0: Students demonstrate and apply the concepts in the foundation and pathway standards.

	Sample appropriate pathway standards

	C1.0: Students understand the advantages and disadvantages of energy resources in use or under research that influence or will influence the public utilities industry.

	C1.1: Know the new and emerging energy resources used in the public utilities industry.


Sample analysis (or “unpacking”) of a standard for the Consumer Electronics course in the Public Utilities pathway:

	Standard
	Public Utilities Pathway C1.0: Students understand the advantages and disadvantages of energy resources in use or under research that influence or will influence the public utilities industry.

	Standard sub-component
	Public Utilities Pathway C1.1: Know the new and emerging energy resources used in the public utilities industry.

	Course level
	Introductory XConcentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. How energy resources are identified

2. Public utilities structure

3. Environmental impact of developing energy resources

4. Cost-effectiveness of energy resources
	1. Explain the rationale for geographical and geological surveys.

2. Explain and provide a basic diagram of existing and planned state and local public utilities infrastructure.

3. Cite two examples of environmental impact for developing/expanding each of four kinds of energy resource.

4. Explain basic issues in cost-effectiveness determinations.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Determine kinds of energy resources currently and potentially in use by the public utilities industry.
	1. List, identify, and describe major types and approximate percentages of energy resources in current use; identify the top five potential types.

	Topics/contexts

What must be taught?
	1. Basic knowledge concepts 1–4, above

2. Types of energy resources

3. Environmental impact information

4. Local and state governmental sources of information

5. Local and state governmental structures affecting public utilities


Sample performance task based on the skills and concepts: 

Standards: This sample performance task targets the following Energy and Utilities sector foundation standards and Public Utilities (PU) pathway standards:

	Standard #
	Standard

	Foundation: Communications 2.2 Writing Strategies and Applications (grades nine and ten) 1.3:
	Use clear research questions and suitable research methods (e.g., library, electronic media, personal interview) to elicit and present evidence from primary and secondary sources.

	Foundation: Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 2.6:
	a. Deliver multimedia presentations.

b. Combine text, images, and sound and draw information from many sources (e.g., television broadcasts, videos, films, newspapers, magazines, CD-ROMs, the Internet, electronic media-generated images).

c. Select an appropriate medium for each element of the presentation.

d. Use the selected media skillfully, editing appropriately and monitoring for quality 

e. Test the audience’s response and revise the presentation accordingly.

	Foundation: Demonstration and Application 11.0:
	Students demonstrate and apply the concepts contained in the foundation and pathway standards.

	Pathway: PU C1.1:
	Know the new and emerging energy resources used in the public utilities industry.


Assignment: Students are to work in cooperative learning groups of 3–5 to complete the following task:


1.
Complete a search on the web to determine the following [Communications 2.2 Writing Strategies and Applications 1.3]:


a.
Identify the energy resources used by your local community [PU C1.1].


b.
Determine the percentage of energy resources used by your local community from the following categories; depletable, nondepletable, renewable, non-renewable. 


c.
Identify the projected use of energy resources for your local community for the coming year.


d.
Identify the usage of energy resources for your local community during the past year in each of the four energy categories [PU C1.1].


2.
Prepare a written report of 3–5 pages including bar graphs to describe your findings [Communications 2.2 Writing Strategies and Applications 2.6].


3.
Give a 5–10 minute oral presentation using visual displays (powerpoint presentation, printed graphs and charts, etc.) [Communications 2.2 Writing Strategies and Applications 2.6].

Performance task rubric: Your grade will be based on the following rubric.

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	PU C1.1: Know the new and emerging energy resources used in the public utilities industry. 
(75 points)
	Students demonstrate a clear understanding of new and emerging energy resources currently in use as well as those being developed for use in the next five years in their local community and throughout the state. 
(75 points)
	Students demonstrate a clear understanding of new and emerging energy resources currently in use as well as those being developed for use in the next five years in their local community. 
70 points)
	Students demonstrate a clear understanding of new and emerging energy resources currently in use in their local community. 
(50 points)
	Students demonstrate a limited understanding of energy resources currently in use in their local community. 
(30 points)

	Communications 2.2 Writing Strategies and Applications (grades nine and ten) 1.3: Use clear research questions and suitable research methods (e.g., library, electronic media, personal interview) to elicit and present evidence from primary and secondary sources. 
(15 points)
	Students prepare multimedia classroom presentation and written report based on research (including Web search), periodical reviews, local and state public utility staff interviews. Report is accurate as validated by local business representatives. 
(18 points)
	Students prepare multimedia classroom presentation and written report based on research (including Web search), periodical reviews, and local public utility staff interviews. Report is accurate as validated by local business representatives.
(15 points)
	Students prepare a written report based on research (including Web search), periodical reviews, and local public utility staff interviews. Report is accurate as validated by local business representatives.
(10 points)
	Students prepare a written report based on up to two of the following research elements: Web search, periodical reviews, and local public utility staff interviews. 
(3 points)

	Communications 2.2 Writing Strategies and Applications (grades eleven and twelve) 2.6: Deliver multimedia presentations: 

a. Combine text, images, and sound and draw information from many sources (e.g. television broadcasts, videos, films, newspapers, magazines, CD-ROMs, the Internet, electronic 
media-generated images).

b. Select an appropriate medium for each element of the presentation.

c. Use the selected media skillfully, editing appropriately and monitoring for quality.

d. Test the audience’s response and revise the presentation accordingly. 
(10 points)
	Students develop and present multimedia classroom presentation on research project outlining energy resources in local community as well as the state.

Presentation includes research information from at least three sources, done in PowerPoint format.
(10 points)
	Students develop and present multimedia classroom presentation on research project outlining energy resources in local community. 

Presentation includes research information from at least three sources, done in PowerPoint format.
(8 points)
	Students develop a classroom presentation on research project outlining energy resources in local community.

Presentation includes research information from at least three sources, done in PowerPoint format.
(5 points)
	Students submit a written report on research project outlining energy resources in local community. 
(2 points)


Note: Demonstration and Application standard 1.01 is included in all the above.

Sample pathway occupations: Public Utilities 

	Sample of pathway occupations organized by level of education and training required for workforce entry.  Asterisked occupations require certification or licensure.

	
High School 
(diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University
(bachelor’s degree or higher)

	· Meter Reader

· Power Line Worker

· Facility Worker

· Waste Management Worker
	· Meter Installer

· Power Line Technician

· Facility Technician

· Waste/Sewer Technician
	· Meter Design Engineer

· Power Grid Engineer

· Facilities Design Engineer*

· Sanitation Engineer*


Residential and Commercial Energy and Utilities

Sample sequence of courses in the Residential and Commercial Energy and Utilities pathway: 

	CTE Introductory Courses
	CTE Concentration Courses
	CTE Capstone Courses
	
Related Courses

	· Exploring Technology 

· Technology Core
	· Machining Facility

· Woods

· Drafting
	· HVAC Technician

· Construction

· CAD/CAM
	· Physical Science

· Algebra

· Geometry

· English

· Orientation to Apprenticeship


Sample of appropriate foundation and pathway standards for the Technology Core course in the Residential and Commercial Energy and Utilities pathway: 
	Sample appropriate foundation standards 

	Academics 1.1 Mathematics Number Sense (grade seven) 1.1: Read, write, and compare rational numbers in scientific notation (positive and negative powers of ten) with approximate numbers using scientific notation.

	Academics 1.1 Mathematics Algebra II (grades nine through twelve) 6.0: Students add, subtract, multiply, and divide complex numbers.

	Academics 1.2 Science Physics (grades nine through twelve) 3.a: Students know heat flow and work are two forms of energy transfer between systems.

	Academics 1.2 Science Physics (grades nine through twelve) 5.a: Students know how to predict the voltage or current in simple direct current (DC) electrical circuits constructed from batteries, wires, resistors, and capacitors.

	Communications 2.1 Reading Comprehension (grades nine and ten) 2.1: Analyze the structure and format of functional workplace documents, including the graphics and headers, and explain how authors use the features to achieve their purpose.

	Communications 2.1 Reading Comprehension (grades nine and ten) 2.6: Demonstrate use of sophisticated learning tools by following technical directions (e.g., those found with graphic calculators and specialized software programs and in access guides to World Wide Web sites on the Internet).

	Sample appropriate pathway standards

	D3.0: Students understand the role and function of tools and machines in the residential and commercial energy and utilities industry.

	D3.1: Know how to select and safely use hand and power tools, equipment, and machines common to residential and commercial energy and utilities systems.


Sample analysis (or “unpacking”) of a standard for the Technology Core course in the Residential and Commercial Energy and Utilities pathway: 

	Standard
	Residential and Commercial Energy and Utilities Pathway D3.0: Students understand the role and function of tools and machines in the residential and commercial energy and utilities industry.

	Standard sub-component
	Residential and Commercial Energy and Utilities Pathway D3.1: Know how to select and safely use hand and power tools, equipment, and machines common to residential and commercial energy and utilities systems.

	Course level
	XIntroductory Concentration Capstone

	
	Concepts
	Benchmark

	What do students need to know? At what level?
	1. Identification of hand, power tools, equipment, and machines

2. Safety procedures and systems

3. Use of tools and machines
	1. Describe residential and commercial applications of basic hand, power tools, equipment, and machines.

2. Use tools and equipment in a safe and proper manner.

3. Select appropriate basic tools and machines for given tasks.

	
	Skills
	Benchmark

	What should students be able to do? At what level?
	1. Demonstrate the ability to use tools and machines.

2. Identify proper tools and machines used in the industry.
	1. Pass safety tests associated with tools and machines.

2. Select proper tools for five classroom tasks as assigned.

	Topics/contexts
What must be taught?
	1. Tool and machine identification

2. Safety information

3. Tool and machine use


Sample performance task based on the skills and concepts: 

Standards: This sample performance task targets the following Energy and Utilities sector foundation standards and Residential and Commercial Energy and Utilities (RCEU) pathway standards:

	Standard #
	Standard

	Foundation: Academics 1.2 Science Physics (grades nine through twelve) 5.a
	Students know how to predict the voltage or current in simple direct current (DC) electric circuits constructed from batteries, wires, resistors and capacitors. 

	Foundation: Communications 2.1 Reading Comprehension (grades nine and ten) 2.6
	Demonstrate use of sophisticated learning tools by following technical directions (e.g., those found with graphic calculators and specialized software programs and in access guides to World Wide Web sites on the Internet).

	Foundation: Demonstration and Application 11.0
	Students demonstrate and apply the concepts contained in the foundation and pathway standards. 

	Pathway: RCEU D3.1
	Know how to select and safely use hand and power tools, equipment, and machines common to residential and commercial energy and utilities systems. 


Assignment: For this assignment, you will:


1.
Select the proper tools and equipment to safely measure, record, and evaluate components in the residential and commercial utilities involved with: 


a.
Electricity (include voltage measurements) [Academics 1.2 Science Physics 5.a]


b.
Pressure


c.
Vacuum systems


2.
For each tool identified, explain at least two personal and two functional safety rules [RCEU D3.1]. 


3.
Demonstrate the operational use of at least two tools or pieces of equipment on a classroom model for each function; electrical, pressure, and vacuum [RCEU D3.1]. 


4.
Show on the blueprint/schematic/wiring diagram where the major components are located for electrical, HVAC, and pressure systems [Communications 2.1 Reading Comprehension (grades nine and ten) 2.6].

Performance task rubric: Your grade will be based on the following:

	Standard
	Advanced
	Proficient
	Basic
	Unacceptable

	RCEU D3.1: Know how to select and safely use hand and power tools, equipment, and machines common to residential and commercial energy and utilities systems. 
(70 points)
	Students demonstrate a clear knowledge of electrical measurement tools, vacuum measurement tools, and pressure tools by identifying the tools and their use with a 95 percent success rate. 
(70 points)
	Students demonstrate knowledge of electrical measurement tools, vacuum measurement tools and pressure tools by identifying the tools, and the use with a 75 percent success rate.
(60 points)
	Students demonstrate some knowledge of electrical measurement tools, vacuum measurement tools and pressure tools by identifying the tools, and the use with a 70 percent success rate.
(50 points)
	Students demonstrate insufficient knowledge of electrical measurement tools, vacuum measurement tools and pressure tools by identifying the tools, and the use with less than a 70 percent success rate.
(40 points)

	Academics 1.2 Science Physics (grades nine through twelve) 5.a: Students know how to predict the voltage or current in simple direct current (DC) electric circuits constructed from batteries, wires, resistors and capacitors. 
(15 points)
	Students use electrical measurement tools, vacuum measurement tools and pressure tools to construct and predict the voltage or current in four simple direct current (DC) electric circuits. 
(15 points)
	Students use electrical measurement tools, vacuum measurement tools and pressure tools to construct and predict the voltage or current in three simple direct current (DC) electric circuits. 
(10 points)
	Students use electrical measurement tools, vacuum measurement tools and pressure tools to construct and predict the voltage or current in two simple direct current (DC) electric circuits. 
(5 points)
	Students demonstrate a limited use of electrical measurement tools, vacuum measurement tools and pressure tools to construct and predict the voltage or current in one or fewer simple direct current (DC) electric circuits. 
(0 points)

	Communications 2.1 Reading Comprehension (grades nine and ten) 2.6: Demonstrate use of sophisticated learning tools by following technical directions (e.g., those found with graphic calculators and specialized software programs and in access guides to World Wide Web sites on the Internet).
(15 points)
	Students review and accurately identify the potential differences between electrical, pressure, and vacuum components, as related to four blueprint/wiring diagrams or schematics.
(15 points)
	Students review and accurately identify the potential differences between electrical, pressure, and vacuum components, as related to three blueprint/wiring diagrams or schematics.
(10 points)
	Students review and accurately identify the potential differences between electrical, pressure, and vacuum components, as related to two blueprint/wiring diagrams or schematics.
(5 points)
	Students review and accurately identify the potential differences between electrical, pressure, and vacuum components, as related to one or fewer blueprint/wiring diagrams or schematics.
(0 points)


Note: Demonstration and Application standard 11.0 is included in the above.

Sample pathway occupations: Residential and Commercial Energy and Utilities 
	Sample of pathway occupations organized by level of education and training required for workforce entry.  Asterisked occupations require certification or licensure.

	
High School 
(diploma)
	Postsecondary Training (certification and/or an AA degree)
	
College/University
(bachelor’s degree or higher)

	· Electrical Helper

· Solar Helper

· HVAC Worker

· Entertainment System Helper

· Industrial Maintenance Worker
	· Electrician/Technician

· Solar Technician*

· Facilities Technician

· Entertainment System Technician/Installer

· Industrial Maintenance Technician/Worker
	· Electrical Engineer*

· Solar Engineer*

· Facilities/Maintenance Engineer

· Entertainment System Engineer

· Industrial Maintenance Engineer


� U.S. Department of Labor, Bureau of Labor Statistics. Career Guide: Utilities. December 20, 2005. � HYPERLINK "http://www.bls.gov/oco/cg/cgs018.htm" ��http://www.bls.gov/oco/cg/cgs018.htm�.





