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“Imagination is everything.
It is the preview of life’s
coming attractions”
— Albert Einstein
German born American physicist
(1879-1955)

Introduction and Overview
“… This content should be taught so that students have the opportunities
to build connections that link science to technology and societal impacts,
populations, natural resources, environmental quality, natural and humaninduced hazards, and other global challenges.”*

Energy Sources and the Environment focuses on the renewable and non
renewable sources of energy that power our daily lives and the world. Lessons
and activities in this unit can help young people “build the connections” that
link science to natural resources, populations, environmental quality, natural
and human-induced hazards, and other global challenges. The links between
our daily use of energy, its production, and environmental impacts are not
always easily understood by our students. This educational program on energy
sources can help students begin to make these connections as they focus on
the sources of energy and their own daily use of energy.

Energy Sources
The sources of energy are classified as renewable and nonrenewable. At
the present time in the United States most of the energy comes from nonrenewable sources. These sources include petroleum (oil), natural gas, coal,
propane, and uranium. These sources are all limited and cannot be easily
renewed. Students will learn in this study how fossil fuels (coal, oil, and natural
gas) took millions and millions of years to form and are not easily replenished.
Solar, wind, geothermal, biomass, and other energy sources that are replenished in a relatively short period of time are classified as renewable.

Pros and Cons
As students research, complete a range of activities, and join in classroom discussions, they will discover there are advantages and disadvantages to all the
energy sources. As a culminating activity in lesson two, students will develop
and discuss their own pro and con charts on the eleven energy sources they
have been studying. They will learn how some energy sources are available all
* Science Framework for California Public Schools, Kindergarten Through Grade Twelve (2004)
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the time, others under certain conditions, how some do not pollute, how others
increase the amount of greenhouse gases in the atmosphere, and how some
are limited in supply.

Other Paths to Explore
An “Imagineering” activity encourages students to imagine and create their
own energy futures. In another activity students analyze how energy use is
measured and calculate the monetary costs of the energy they use. This unit is
enriched with activities on green careers and jobs, a class project on greening
the school, and a range of energy-related web sites for students to explore. A
theme throughout the study is on the choices we can make about using energy
wisely, not wasting it, and protecting the environment.
A colorful two-sided poster, Global Energy, is provided to each student at the
end of the program. The poster is designed as a take-home material for parents and guardians to review what students have learned in the class. The
poster provides energy-saving tips and actions that family members can take
to conserve natural resources and protect the e
 nvironment.

Connecting to the Content Standards
Lessons in this teachers guide have been correlated to Common Core State
Standards (CCSS)* for grade six and the Next Generation Science Standards
(NGSS).**
The three lessons in this guide, along with the accompanying 52-page activity book, an Energenius Career Supplement for Energy Sources and the
Environment, and suggested extension activities, provide many exciting and challenging learning opportunities for students.

*California Common Core State Standards for English-Language Arts & Literacy in History/
Social Studies, Science and Technical Subjects (Adopted by the California State Board of
Education August, 2010 and modified March, 2013)
** Next Generation Science Standards (NGSS) for California Public Schools, Kindergarten–
Grade Twelve (adopted by California State Board of Education, September, 2013),

A World of Abbreviations
Teachers decipher and use many abbreviations in their daily work life.
Abbreviations of late include CCSS for Common Core State Standards, NGSS
for Next Generation Science Standards, and the acronym STEM. STEM has
become an abbreviated way for educators, journalists, politicians, and parents
to discuss and emphasize the teaching of science, technology, engineering,
and mathematics.

The Utility World
In the energy utilities world there are also many abbreviations and right up
front is DSM (Demand Side Management). DSM is something that affects more
than utility workers in the energy sector because it involves anyone who is a
consumer of energy. DSM covers actions that influence the amount of energy
used and the time of day it is used. DSM also covers households and businesses that are generating their own electricity and often have a surplus to
return to the electric grid.
DR
DSM is an overarching idea that is made up of three main parts.
These parts are energy efficiency (EE), demand response (DR),
and distributed generation (DG). The California Public Utilities
Commission (CPUC) refers to these three parts as Integrated
Demand Side Management (IDSM).*

Demand Side Management (DSM)

EE

DG

IDSM

DSM gives the consumer programs designed to both change the level and patterns of energy they demand. Utilities (the supply side) now offer incentives,
real-time data, and messages related to shifting time of use, along with familiar energy efficiency tips.
Demand side management (DSM) programs have energy efficiency (EE) as a
primary goal. Energy efficiency (EE) is also a major component in all of the PG&E
Energenius materials beginning with the preschool child up through the middle
school student. Students using the Energenius materials, are also introduced, as
age appropriate, to demand response (DR) and distributed generation (DG).
* A California Public Utilities Commission IDSM Program Summary Fact Sheet can be downloaded at www.cpuc.ca.gov.
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Energy Sources and the Environment
Within this teacher guide there are EE, DR, and DG icons that denote opportunities to introduce and/or review these topics for your students.

Energy
Efficiency
(EE)

Demand
Response
(DR)

Distributed
Generation
(DG)

LESSON 1

Energy: Follow the Paths
Lesson at a Glance
This lesson and the student activity book opens with
the question—why study about energy sources and
the environment? This question will be answered
as students get actively involved with this study. An
introductory activity, Everything We Do Takes Energy,
focuses on what happens on a day when there is an
power outage and there isn’t any electricity. Diagrams
and readings in the activity book will focus students
on how electricity is generated and travels to where
it is needed to “power” their lives. The lesson concludes with an activity on the environmental impacts
of energy use and production.

Teacher Background
Lesson one provides students an introduction or
reintroduction to the formation of fossil fuels. As
students analyze diagrams on the formation of
petroleum (oil), coal, and natural gas, they will discover how these energy sources have taken millions
and millions of years to form and why they are considered nonrenewable, how electricity is generated,
and the long path taken by electricity and natural
gas to reach homes and schools.
Student will develop diagrams to illustrate how a
turbine-generator works, research climate change
on an Environmental Protection Agency (EPA)
website for kids, and create a Word Wall. Bonus
activities on Alessandro Volta, the smart grid, and a
mural on fossil fuel formation are suggested as part
of this lesson. The lesson concludes with a reading
and a pie chart activity related to environmental
impacts of greenhouse gas emissions.

Student Objectives

• Students will be able
to read and summarize
informational text related
to energy generation and
sources.
• Students will be able to
conduct short research
projects in response
to assigned and bonus
activities.
• Students will be able to
analyze diagrams and
explain how electricity is
generated and travels from
power plants to where it is
used.
• Students will be able to
interpret a pie chart on
greenhouse gas emissions.
Materials

Provided:
• Energy Sources and the
Environment student activity
book, pages 1–13
Needed:
• Internet access
Time Needed

Two to three class periods
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Vocabulary
climate change
Refers to any significant change in measures
of climate (such as temperature, precipitation,
wind) lasting for an extended period of time
(decades or more). www.epa.gov/climatechange/
basic.info
coal
A fossil fuel and a nonrenewable energy
sources. Coal comes from the remains of plant
life that lived millions of years ago.
decomposition
The process where a substance is broken down
into basic elements. Plant and animal matter
decompose under the right conditions of air,
light, and moisture.
electric grid
All the networks that carry electricity from power
plants to where it is used. The grid includes
power lines, substations, transformers, distribution wires and more.

fossil fuels
Fuels formed from the remains of plants and
animals that lived over 70 million years ago.
Coal, oil, and natural gas are fossil fuels.
generator
A device used to convert mechanical energy to
electrical energy.
greenhouse effect
The effect produced when greenhouse gases
trap solar radiation in the Earth’s atmosphere
and warm the planet. This process occurs
naturally and has kept the Earth’s temperature
about 60 degrees Fahrenheit warmer than it
would be without it. Current life on Earth could
not continue without the greenhouse effect.
www.energystar.gov/index.cfm?c=kids.kids_index
greenhouse gas (GHG)
A gas, such as carbon dioxide (CO2) or methane (CH4), that traps the heat of the sun in the
Earth’s atmosphere.

electricity
A secondary form of energy that is used for lighting, heating, and running forms of transportation.

natural gas
An air-like substance found in the Earth that can
be burned for heat or fuel.

electromagnetic
Having to do with magnetism produced by an
electric current.

outage
A period of time when a power supply is not
available.

emission
A discharge or release of pollutants into the
air, such as from a power plant, smokestack, or
automobile engine.

petroleum (oil)
A natural, thick, flammable liquid
made of the remains of plants
and animals that lived over 70
million years ago.

energy efficiency
The use of energy without waste.
Energy efficiency refers to work done
using the smallest amount of energy
needed.

(EE)

environment
Something that surrounds: surroundings. The
natural environment includes land, air, water,
and other features of nature.
finite
Something with a fixed or limited amount such
as a “finite” resource.

power plant
A place where energy is generated.
steam
Water in vapor form. This steam is used in
power plants to move the turbine-generators to
produce electricity.
substation
A facility where the amount of electricity flowing
through a transmission line is reduced.
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Vocabulary
transmission line
Wires used to carry electricity from a power plant
to a substation where the voltage is reduced.
turbine
A machine with blades used in the production
of electricity. Turbines can drive a generator by
the forces of steam, moving water, or wind. (See
generator.)

volt (V)
A unit of measurement of an electric current.
voltage
A measure of how hard electricity is being
pushed through a conductor such as a transmission line.

Procedures

1

Write the following on the whiteboard/smartboard: What are sources of energy
that will “power” your life today? Ask students to quickly jot down their ideas.
Review and discuss their responses. Students will often talk about the energy
from food that “powers” their day, and the energy in gasoline or diesel that transported them to school. Some will want to discuss the electricity that provided light
and powered their computers, video games, and televisions. Other might mention
how natural gas or propane heated their homes, provided hot water for showers,
or were the fuels used to cook their breakfast.
Students might wonder why you are asking. Distribute to each student a copy of
the activity book and announce that the class will be studying about the energy
sources that “power” their electronics, appliances, equipment, and even the passing bells and lighting in the classroom. Have students read page 1 of the student
activity book which poses the question of “why” study about energy sources and
the environment. Ask students if they have any other answers to the why question
posed on this opening page of the book.

2

Have students read page 2, Everything We Do Takes Energy, and then discuss
what a power outage is and why it might occur. Ask students if they have ever
experienced an outage and how they might have adapted. Have students complete the “A Day Without Power” chart on page 3.
Students should be prepared to share their lists and also to summarize key points from their reading of page 2.

3

Introduce the reading Electricity: Follow the Path on page 4. Have
students work in small groups to discuss what they discovered
from this reading and the “path” illustrated on page 5. Focus students on the long journey or path, from the time an energy source
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is mined or dug, to the point where electricity lights a room or powers a video
game. Organize small groups of students to complete the activities on page 4 and
have them present reports later to the entire class.
Expand on this “journey” by having students develop a presentation to further
explain the path through a power plant and/or the path electricity takes to reach a
home.

4

Review with students the path (illustrated on page 6)
that brings electricity from power plants into their homes
or schools. Have students read page 7 and be prepared
to discuss why Alessandro Volta appears on this page.
Students, as they complete the suggested projects on this
page, should realize that all along the path from power
plant to homes the voltage is reduced.
In this reading and on previous pages students could be encountering a number
of new words that they will see again in Section II of this book. (The next section
is when they learn about eleven renewable and nonrenewable energy sources.) A
large illustrated Word Wall with new vocabulary could be created by students and
kept up during this entire study of energy sources.

5

Introduce another path of energy on page 8. This is the path that natural gas
takes to reach where it is used in homes, schools, factories, and other buildings.
Begin by reviewing that natural gas is a fossil fuel, and a nonrenewable energy
source. Natural gas is used both in power plants to generate electricity and it is
also used in a direct way, by being piped right into homes for use in heating and
cooking. Have students read page 8 and answer the five questions on page 9.
(See Answer Key in Appendix A.)
Assign students to complete the walk through of the home or school to determine
if it is electricity or natural gas that powers an appliance or piece of equipment.
They could develop their own charts similar to the one on page 9.

6

Ask students, without referring to the activity book,
to pair and share what they already know about
fossil fuels. After a brief discussion of what they can
recall have them turn to page 10. They should read
Fossil Fuels: Where Do They Come From and be prepared to discuss what else they have learned from
this reading. As students analyze the diagrams on
page 11 they will discover how it took millions and
millions of years for these fossil fuels to form. They should be able to explain why
oil, coal, and natural gas (the fossil fuels) are nonrenewable energy sources.
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Have students read page 12 on
Greenhouse Gas Emissions/Environmental
Impacts. Ask students to describe in their
own words how the greenhouse effect
works. Before any discussion, students
could visit the Environmental Protection
Agency (EPA ) website (www.epa.gov/climatechange/kids) referenced in this reading.
There they will find information on greenhouse gas emissions and global climate
change written especially for students.
Introduce the pie chart on page 13 that
focuses on U.S. greenhouse gas emissions
by economic sectors. Students are asked
to interpret the chart and answer four
questions. (See Answer Key in Appendix A.)
Summarize this two-page activity and review for student that greenhouse gases
occur naturally and without these gases life on Earth could not continue.

8

Collect activity books and hold until the next lesson is presented. (Optional)
Teachers have noted that collecting the books ensures they will be available when
they are needed again.
Global Climate Change
“Human activities, such as the release of
greenhouse gases from burning fossil fuels are
major factors in the current rise in Earth’s mean
surface temperature (global warming). Reducing
the level of climate change and reducing human
vulnerability to whatever climate changes do
occur depends on the understanding of climate
science, engineering capabilities, and other kinds
of knowledge such as understanding of human
behavior and on applying this knowledge wisely in
decisions and activities.”
— MS-ESS3 Earth and Human Activity, Grade Six
From: Next Generation Science Standards (NGSS) for
California Public Schools, Kindergarten–Grade Twelve
(adopted by California State Board of Education,
September, 2013).
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Extending the Learning
➲➲ Earth and Its Atmosphere Experiment
Students with your guidance can conduct this experiment
that illustrates the greenhouse effect. Ask students to
imagine a giant greenhouse made up of the Earth and its
atmosphere. Like the glass windows of a greenhouse, the
atmosphere lets in the sunshine to heat the earth.
Explain that the heat that radiates from the Earth is
trapped by the atmosphere. This is called the greenhouse
effect. The gases that trap heat in the atmosphere are
called greenhouse gases. Carbon dioxide (CO2), methane (CH4) and nitrous oxide
(NO2) are greenhouse gases.
Materials Needed for Experiment:
•
•
•
•
•

Two glass jars of the same size
Four cups of cold water
10 ice cubes
Two thermometers
One clear, sealable plastic bag

Directions for the Experiment:
1. Pour two cups (16 ounces) of cold water into each jar. (Use the ice cubes to
chill the water.)
2. Place one jar into the plastic bag.
3. Place both jars in the sun for one hour or more.
4. Measure and record the temperatures in both jars. (Use a different thermometer for each jar.)
5. Record your findings.
Students should be able to describe (after conducting the Earth and Its Atmosphere
Experiment) how this experiment helps explain the greenhouse effect.

“Follow precisely a multistep procedure when carrying
out experiments, taking measurements, or performing
technical tasks.”
— Middle School Standard (RST.6-8.3)
From: California Common Core Standards English Language
Arts & Literacy in History/Social Studies, Science and Technical
Subjects (adopted by the California State Board of Education
August, 2010 and modified March, 2013).

LESSON 2

Power Points:
Renewable and Nonrenewable
Lesson at a Glance
From the wind to the ocean to natural
gas — eleven energy sources are covered
in this lesson. Through readings, web
based activities, research, group reports,
and hands-on projects, students will learn
about each energy source and discover
why some sources are classified as renewable and others as nonrenewable. As a
culminating activity they will evaluate the
advantages and disadvantages of each
energy source.

Teacher Background
Our life is filled with machines and equipment that “work” for us and they all need
energy to make them work. Our electronics,
home appliances, and even battery charges
would be useless without energy. A constant
supply of fuel is needed to create all this
energy. Coal, oil, and natural gas (the fossil
fuels) are the fuels at present that the U.S.
most heavily relies on to supply its energy.
Fossil fuels are nonrenewable, not easily replenished, and are considered finite.
Renewable energy sources such as solar
and wind are resources that will never run
out. Although the sun doesn’t always shine
and the winds don’t always blow, these
natural resources are constantly being
replenished. Students discover in this lesson that all the energy sources, whether
nonrenewable or renewable, have advantages and disadvantages.

Student Objectives

• Students will be able to read and interpret
text and visual information on renewable
and nonrenewable energy sources.
• Students will be able to work effectively
in collaborative group projects by
contributing to discussions and student
presentations.
• Students will be able to search the
Internet to research assignments and
will cite/evaluate sources of information.
• Students will be able to describe the
advantages (pros) and disadvantages
(cons) of the eleven energy sources
studied.
• Students will be able to speculate on
their own energy futures as part of an
“Imagineering” activity.
Materials

Provided:
• Energy Sources and the Environment
student activity book, pages 14–35
• Suggested websites for students to
use for research and/or additional
information (see page 49 in activity book)
Needed:
• Internet access
• Wood chips, shredded paper, corncobs,
grasses, or other examples of biomass

(optional)

Time Needed

Three to four class periods. (This depends
on how the class is organized to cover the
content on all eleven energy
sources.)
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Vocabulary
anemometer
A device for measuring wind speed and wind
direction.
atom
The smallest unit of matter.
barrage
A type of dam that can be opened or closed to
control the amount of water moving in or out.
biofuel
A fuel produced from plants or other forms of
biomass.
biogas
A type of biofuel that contains methane (CH4)
from animal waste, landfill, and other decomposing waste materials.
biomass
Organic materials such as agricultural crops,
plants, garbage, or wood that can be used for
production of energy.
electron
The basic particle that orbits the nucleus of
an atom. Electricity is produced by this flow of
electrons.
estuary
A body of water where fresh and ocean waters
meet.

nuclear fission
This process occurs when atoms are split apart
to form smaller atoms that release energy.
Fission takes place in reactors inside nuclear
power plants.
nucleus
The center of an atom. In the nucleus are tiny
particles called neutrons and protons. Orbiting
around the nucleus are electrons.
organic waste
Waste material of either plant or animal origin.
OTEC
The abbreviation for Ocean Thermal Energy
Conversion. See page 24 for a description of
this type of ocean energy.
parabolic trough
A solar collector that has a linear parabolic
shaped reflector that focuses the radiation from
the sun on a receiver. See pages 28 and 29 of
student activity book.
photovoltaic cells (PV)
A device, which converts some of the energy
from the sun (radiant energy) into electrical
energy. These cells are usually made from silicon. Also known as solar cells.

geysers
Hot water and steam rising out of the Earth.

propane
A nonrenewable energy sources that is produced as a by-product from natural gas processing and oil refining.

landfill
An area of land where waste materials and
trash are dumped.

reservoir
A natural or artificial lake where a water
supply is stored.

magma
Hot liquefied or molten rock located deep below
the Earth’s surface.

solar energy
Energy which comes directly from the sun.

nuclear energy
Energy that comes from the splitting of atoms of
radioactive materials, such as uranium. Nuclear
energy is classified as a nonrenewable energy
source because the metal uranium is non
renewable.

spring
A place on the surface of the Earth where water
comes from beneath the ground.
steam
Water in vapor form. This steam is used in
power plants to move the turbine-generators to
produce electricity.
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uranium
An element found in the crust of the earth.
The fuel for nuclear power plants comes from
uranium ore.

wind power
Electricity created from the wind.
Wind turbines use the wind to produce electricity.

Hands-On
As time and class scheduling permit, teachers can supplement this lesson with their
own demonstrations, experiments, and projects.

Procedures
Advanced Preparation
Prior to teaching this lesson, teachers should consider various options for organizing
the class to complete all the activities on the energy sources.
a) Each individual student could read and complete the activities on all eleven
sources.
b) Students could be organized in small groups to become the “experts” on one or
two sources and report back to the entire class.
c) A combination of individual, small group, and large group activities that would
cover the content and key information on all eleven energy sources.
The following procedures can be adapted to accommodate how a class is organized
to complete Section II of the activity book

1

Introduce this lesson and Section ll of the student activity book by having students take a few minutes to scan pages 14 to 34. Ask students what they will
expect to learn after completing this section of the student book. Follow this with
questions to the students on how they think this section has been organized.
Students should know that the energy sources are organized alphabetically and
not for other reasons. The sources begin with biomass energy and end with wind
energy. Overall, as they complete this section of the book, students should have
enough information to be able to identify the advantages (pros) and disadvantages (cons) of each energy source.
Introduce new vocabulary as it appears and remind students that there is a glossary (Word Source) section beginning on page 44 for looking up definitions.
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2

Biomass Energy: If available, organize biomass materials on a desk. Ask students what these items might
have in common. Have students turn to page 14 and
have a student read paragraph one to the rest of the
class. Ask several students to summarize what other
familiar things are classified as biomass they learned
from this one paragraph. Ask them to recall the two
ways that biomass is used to make electricity.

They should recall that biomass could be burned to
create the steam in a power plant that turns the generators to produce electricity. For clarification relate this
to the series of photos on page 6 where oil is burned to
create the steam. Instead of oil, biomass is used.
Explain that the second way biomass is used to generate electricity is by collecting
the methane gas that comes from waste in landfills and from the manure of farm
animals. This methane gas (also called biogas) is captured and used to create the
steam in power plants that turn the generators to produce electricity. Ask students
to complete the word match activity on page 15. They should also select a bonus
activity to complete.

3

Introduce Fossil Fuel Energy by asking students to recall and discuss what they
already know about this energy source. Write these responses on the board. Ask
students to read the text on page 16 along with the information in the Power
Point! box. Review the list on the board and ask students to suggest anything else
they would like to add. Key ideas about fossil fuels that should be noted are that
they are nonrenewable, they are finite resources, and when burned to generate
electricity there are greenhouse gas (GHG) emissions that contribute to global
climate change.
Organize the students in pairs or small groups to answer some or all of the four
questions on page 17. Students should be encouraged to use and be able to cite
web sources they used to obtain the information. See Appendix A for an Answer
Key to this activity.

4

Introduce Geothermal Energy by showing students on a
California map where they would find the largest area of geothermal power plants. Ask if any students have ever visited
that area or have seen geysers at other locations. Refer students to the photo on page 18 of Old Faithful, the geyser in
Yellowstone Park. Have students read the text and complete
the Make a Match activity on page 19. (The Answer Key to
this activity is in Appendix A.)

LESSON TWO n POWER POINTS: RENEWABLE AND NONRENEWABLE

5

Hydropower Energy: Ask students to speculate on which renewable energy source
is used the most around the world. After students have given answers refer them
to the Power Point! on page 20. (Hydropower accounts for over 90 percent of all
the electricity that is generated from renewable energy.) Instruct students to read
all of page 20 before organizing them in groups to complete the projects on page
21. Establish a time for the groups to meet and a schedule for students to present
their projects to the entire class.

6

Introduce the two pages on Nuclear Energy by first asking students to work in
pairs and share with each other what they already know about nuclear energy.
Present any new vocabulary the students could need and Instruct students to
read page 22. Conduct a class discussion on what they have read and what they
would like to know. Have students visit the Students’ Corner of the U.S. Nuclear
Regulatory Commission (www.nrc.gov). The diagrams on this site will help students
understand the fission process and learn more about nuclear energy. Organize the
students to complete one or more of the research activities listed on page 23.

7
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9

Ocean Energy: Write on the board: waves, tides, and Ocean Thermal Energy
Conversion (OTEC). Ask students to read page 24 and be ready to discuss what
they have learned from this reading on ocean energy. Organize the class into
groups to learn more about one of the three ocean energy technologies. Refer
students to websites listed on page 49 to learn more about ocean energy and the
technologies needed to generate electricity from the waves, tides, and OTEC. Each
group should present their reports using the format of a KWL chart. Visuals and
demonstrations should be part of the presentations.
Propane Energy: Ask students if they have ever had a meal cooked
outdoors using gas. Ask if they can name the gas that was used.
Students might be familiar with propane gas that comes in canisters or small tanks that are used for outdoor cooking. After students read page 26 they will also know that many homes, especially in rural areas, use propane for heating and cooking. Propane
is also used in agriculture and as a fuel for some types of motor
vehicles. Refer students to the Review and Recall activity on page 27 where they
answer five questions related to the reading on propane energy. Answers to these
questions can be found in the Answer Key in Appendix A.
Solar Energy: Introduce this source by asking students to pair and share what
they already know about solar energy. Students might be familiar with the solar
panels on roofs of homes, schools, and buildings that supply electricity. Others
might know about the energy from the sun that powers traffic signs, water heater
systems, calculators, and outdoor lighting. Provide an overview of page 28 and
ask students to read and be prepared to discuss how solar energy works. They
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should know some basic facts about solar thermal systems and also how photovoltaic (PV) cells work. Explain to students that the large solar thermal plant in
the photo, discussed on page 29, uses vast number of mirrors and not PV cells to
convert sunlight into electricity.
Organize students in small groups to complete the activities on page 29. The
bonus activity includes a search for articles about this large solar thermal plant.
Discuss how only some geographic areas are suitable for solar thermal plants. For
example, the desert region of California (Ivanpah Valley area) receives sunlight
about 340 days a year.
Note: The solar thermal plant discussed on pages 28-29 was scheduled to begin
operations in 2013. Visit: www.brightsourceenergy.com to obtain an update and learn
more about this plant.

10

Introduce the Wind Energy source by asking students
to name a few things that are grown and/or produced
on farms. Explain that a wind farm is where electricity
is produced. Refer students to the Power Point! on page
30 that describes a wind farm. Ask students if they have
ever seen a large number of wind turbines grouped
together. Have students read the first paragraph describing how the power of the wind has been used throughout
history. As students read this they should be prepared to
give examples from the text or from other information they know.
Read and discuss the paragraph on wind turbines. Organize students into groups
to complete one of the wind projects listed on page 31. Schedule time for students to prepare their projects and to report back to the entire class. To help
facilitate “active listening” during report-back activities students should prepare
questions they will ask at the conclusion of their reports.

11

Introduce Weighing the Pros and Cons of Energy Sources (pages 32–34) by first
asking students if this study has helped them discover the “absolutely perfect”
energy source. Why or why not? Students will be reminded again as they read the
introduction on page 32 that there are both “advantages and disadvantages” to
every known energy source. While using these charts to evaluate the pros and
cons of each source, students will review and recall what they have learned from
this study.
This pro and con activity can be organized in a number of ways. Individual students can complete the whole chart on their own. Small groups of students
can work together on the entire chart or be assigned one of two of the energy
sources. Some classes might want to work as a whole group to do one large chart.
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Students could then copy the pros and cons in their own activity books. A sample
Answer Key to the pros and cons is found in Appendix A.

12

Introduce the last activity in this lesson by writing on the board, Thomas Alva
Edison (1847–1931) and/or by posting a photo/illustration of him. Ask students
who was this man and why is he included in this lesson. Discuss his quote on this
page that shows Edison very concerned why the “inexhaustible sources” of energy
are not being used while we are using up all the fossil fuels.
Write Imagineering on the board and explain that this is a blended word combing two words. Have students read the paragraph on page 35 about imagineering. Stress that in an imagineering session one might imagine something that is
not possible at the present or might not be until long into the future. Students
might be familiar with science fiction books and movies or with the drawings of
Leonardo da Vinci (1452-1519). He imagined air flights, military equipment, and
undersea capsules that only came about centuries later when the technologies
existed to develop his ideas.

13

Discuss that this activity should focus on a vision of an energy future with cleaner
air, no or less pollution, and fewer greenhouse gas emissions that contribute to
global climate change. Students should consider in their imagineering more sustainable ways that people might live, work, and get transported from one place to
another in the future.
Have students present their imagineering projects to the class at the end of this
lesson or as a culminating activity at the conclusion of lesson 3.

“We are like tenant farmers chopping down the
fences around our house for fuel when we should
be using Nature’s inexhaustible sources of energy
— sun, wind and tide. ... I’d put my money on the
sun and solar energy. What a source of power! I
hope we don’t have to wait until oil and coal run
out before we tackle that.”
— Thomas Alva Edison (1847 -1931)
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Extending the Learning
➲➲ Hydrogen Fuel Cells — Another Energy Source
Students can conduct further research by discovering how hydrogen fuel cells
use hydrogen gas to produce electricity. As part this research students should
develop diagrams to illustrate how a hydrogen fuel cell works and to also define
both the advantages and disadvantages of this technology.
➲➲ Get on Board — Take a Virtual Field Trip
The U.S. Energy Information Administration has a Kids page where virtual field
trips can be discovered. Have students select one or more of these trips to experience. They can trek “virtually” to visit wind turbines off Cape Cod, a hydropower
plant, a coal plant, an offshore drilling rig, a waste-to-energy plant a solar rooftop
and many more sites. See www.eia.gov/KIDS/energy.cfm?page=field_trips
➲➲ Energy Patrol
Students can volunteer as monitors for a school wide energy patrol.
Patrol members monitor where energy is being wasted in the classroom
(EE)
and throughout the school buildings. The monitoring includes lights left
on in empty rooms, computers not set in energy-saving mode, leaking
water, windows open when air conditioners or heaters are working, lack of recycling, as well as paper that is being wasted. Monitors also identify good energysaving actions taking place in the school. Information on forming an energy
patrol can be searched at www.energyquest.ca.gov
➲➲ Party With Solar
Plan a school picnic or party using the “sun” to cook and/or warm the food. The
U.S. Department of Energy has easy-to-follow instructions to build a pizza box
solar oven at www1.eere.energy.gov/education/pdfs/solar_pizza_oven_box.pdf.
➲➲ Renewables and Distributed Generation
Students can research how businesses and homes are generating their
own electricity using renewable energy sources like solar and wind.
As part of their research they should identify examples of distributed
energy generation in their own city or geographic region.

(DG)

➲➲ ZEVs (Zero Emission Vehicles)
Students interested in vehicles powered by fuel cells can find a diagram and
information at www.energyquest.ca.gov/transportation/fuelcells.html.

LESSON 3

Connections: Learning and Exploring
Lesson at a Glance
How do we pay for and measure the electricity and natural gas we use? This lesson
opens with an activity on how the energy we
use is measured and priced. An exploration
of green careers follows as students learn
about energy-related jobs and what makes
some of them “green.” Students might even
consider if a green career might be in their
own futures. A crossword puzzle reviews
some key concepts and vocabulary from this
study. The lesson concludes with students
taking on environmental projects to green
the school, save energy, and conserve natural resources.

Teacher Background
The final lesson provides enrichment activities and suggests environmental projects for
the class to implement during the school year.
Students are introduced, as part of a utility bill activity, to the watt and the therm. As
students analyze a bill they learn that electricity and natural gas are charged at a baseline
rate and over baseline at higher rates. The
crossword puzzle includes new words and
energy concepts covered in this unit. The
puzzle can be used as a closed or open book
activity. A green career awareness activity
provides an outline for interviewing someone
working in renewable energy.

Student Objectives

• Students will be able to explain how
energy use is measured in therms
and kilowatt-hours.
• Students will be able to analyze a
utility bill and suggest energy-saving
measures to reduce consumption.
• Students will be able to recall and
define energy-related vocabulary
used in this study.
• Students will be able to summarize
text related to green jobs and careers
in renewable energy.
Materials

Provided:
• Energy Sources and the Environment
student activity book, pages 36–43
• Global Energy poster (one provided
for each student))
Needed:
• Internet access
Time Needed

Two class periods

At the end of this unit students are given a large Global Energy poster to take home to
parents or guardians. This poster briefly reviews what students have been learning in
their study of renewable and nonrenewable energy sources. The poster also includes
energy-saving tips and contact information for families to learn more about reducing
energy consumption and saving money on utility bills.
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Vocabulary
green
A color. Green can also be used to mean a
person or process that helps protect or is
“friendly” to the environment.
green jobs
Careers or jobs that focus on protecting
the environment and conserving natural
resources.

peak demand
The times during the day when
the demand for electricity is the
highest. This period of the day is
between noon and 7:00 p.m.

(DR)

retrofit
To install new parts or equipment to a building to make it function better.

kilowatt
A unit of measurement of electric power that
equals 1,000 watts.

therm
A measurement of the amount of natural gas
that is used.

kilowatt-hour (kWh)
A unit of measurement of electricity used
which translates to one kilowatt used for one
hour.

utility
An agency or company that supplies electricity, natural gas, water or phone service.

A Working Definition of Green Jobs
Any activity or services that perform at least one of the
following:

Generation and storing of renewable energy.
Recycling existing materials.
Energy Efficient products, manufacturing, distribution,
construction, installation and maintenance.

Education, compliance, and awareness
Natural and sustainable product manufacturing.
Source: California Employment Development Department, www.edd.ca.gov
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Procedures

1
2

Paying for Power: Measuring Natural Gas and Electricity. Introduce the lesson by
asking students if they know how the school or a family pays for the “power” that
they use. Discuss their responses and ask students to turn to and read pages
36–37 in the activity book. As they read these pages students should jot down
key points on how natural gas and electricity are measured and billed. Refer them
to the Power Point! box that describes the words that are used in measuring the
use of electricity and natural gas.

Ask what the pie chart can tell
us about annual energy use in
a typical home in the United
States. Students should be able
to identify that it is heating and
cooling that typically uses the
most energy. Heating and cooling combined comprise almost
50 percent of annual costs for
energy in a household. Refer stuSource: U.S. Environmental Protection Agency
dents to the utility bill on page 37
and explain that this is only a sample based on the type a customer might receive
in the mail or online Have students analyze the sample utility bill on page 37 and
answer the three questions. (See Answer Key in Appendix A.)
If data on the school’s energy use is available this could be shared with students. The school’s principal or energy manager could be asked to explain
some of the energy efficiency measures that are being taken to reduce use,
save money on utility bills, and protect the environment. Ask the students
what role they can have in reducing energy consumption at the school.

3

(EE)

Green Jobs and Careers: Introduce the career exploration reading (pages 38–39)
by asking students what they think of when they hear or see the word “green.”
They probably already know that green has come to mean much more than a
color. Have students pair and share their ideas on what they think it means to be
“green.” Record their responses.

Have students read the definition of
green jobs in the Power Point! box. Ask
them to identify green jobs or careers
that would link with some of the categories that are listed in this working
definition.
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4

Review the career awareness and exploration projects on page 39 and discuss
those the class might implement as part of this study of energy sources or as a
future school project. Students might plan a green job fair or an event in April for
Earth Day (or Earth Week) that focuses on renewable energy and related careers
in this field.
Summarize this section on green jobs and careers by asking students to recall
from their reading why there are growing opportunities in California and other
states related to renewable energy. Remind students that California has a goal
by 2020 to have 33 percent of all the electricity that is generated coming from
renewable energy sources.*

5

Have students turn to the Crossword Puzzle on pages
40–41. Ask why they think there is an illustration of a
cow. Students might recall what they read about cow
power as part of the reading on biomass energy. The
crossword puzzle can be completed as an open book
activity, thus allowing students to review past lessons
and activities.
Review the answers with the class. (See Answer Key in
Appendix A.)

6
7
8

Actions for the Environment: Distribute a Global Energy poster that they
can take home to share with family members. The poster reviews what
students have been learning as part of their study on energy sources. The
poster also offers energy-saving tips that families can take to be more
energy efficient, reduce waste, and protect the environment.

(EE)

Encourage students to create their own colorful posters with energy-saving slogans and messages. These can be posted around the school to remind students
not to waste energy, water, and to conserve natural resources. The posters can
also be part of a campaign to green the school. Students should use recycled
materials for their posters.
Summarize by reviewing the final activities in this lesson. Ask students to return to
the introduction on page 1 to determine if the question “Why study about energy
sources and the environment ?“ has been answered for them.
Remind students to take home their student activity books along with the Global
Energy posters to share with parents and guardians.

* California Assembly Bill 32, Global Warming Solutions Act of 2006 mandates that by 2020 utilities increase the use
of renewable energy sources to generate electricity. The goal is 33 percent.
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Extending the Learning
➲➲ Green is More Than a Color
Students can complete the three activities from the Energy Sources and
Environment Career Supplement (found in Appendix B). These activities related
to green careers and jobs can enhance what students have already learned
about work in renewable energy fields.
➲➲ Our Energy Choices
www.eere.energy.gov/kids
Students will discover at this government website the importance of making wise energy-saving choices. As they play interactive games, complete
puzzles, and encounter energy “monkeys,” they will learn the importance
of saving energy, conserving natural resources, and protecting the environment
➲➲ What Time is it? Shifting our Demand for Energy
Students should research and analyze why the demand for energy
shifts during peak times during the day. They might begin by asking
their parents or guardians why they think there are peak demand
times for energy.

(EE)

(DR)

Students should report their findings to the class including how peak demand
impacts the utilities that are providing the energy. Conduct a class discussion
on actions individuals, businesses, schools, and governmental agencies could
take to shift their demand for energy to non-peak times.
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Appendix A

Answer Keys for Student Activities
Lesson 1: Energy—Follow the Paths
Page 4 (Electricity: Follow the Path)

2

Research how much of the energy supply in the US comes from fossil fuels. How much of the world’s
energy use is in the form of alternative and nuclear energy?
Answer: According to the U.S. government, nonrenewable fossil fuels comprise more than four-fifths of
U.S. energy consumption.
Source: US Energy Information Administration and the World Bank
http://www.eia.gov/todayinenergy/detail.cfm?id=9210
http://data.worldbank.org/indicator/EG.USE.COMM.FO.ZS
According to the World Bank, the world’s use of alternative and nuclear energy was 9.2% of total
energy use in 2011.
Source: The World Bank: http://data.worldbank.org/topic/energy-and-mining

Page 7 (Follow the Path: From Power Plant to Your Home)

1

Research more about the life of Alessandro Volta. Describe his many contributions to science.
Answer: Volta invented the first battery. He also made discoveries in electrostatics, meteorology, and
pneumatics.
Source: www.energyquest.ca.gov/scientists/volta.html

3

Create a Word Wall with ten or more words related to the path of electricity from crude oil extraction to
household use.
Answers will vary, but could include:
•
•
•
•
•
•
•
•
•
•
•

crude oil
electric current
generator
power plant
refinery
service wires
substation
transformers
transmission lines
turbine
voltage

Bonus research question — Smart Grid
Answers could include some of the following points:
• Unlike the older power grids, the smart grid uses digital technology to provide two-way communication between a utility and its customers.
• The smart grid responds quickly to changes in electrical demand (peak times of use).
• The smart grid can facilitate consumers selling back the energy they produce (distributed generation).
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• The smart grid can notify customers to reduce their electricity use during times of peak demand.
Source: US Department of Energy. www.smartgrid.gov/the_smart_grid#smart_grid

Page 9 (Natural Gas)
Directions: Review the diagram on page 8 and answer the following questions:

1

What happens to the natural gas at the processing plants?
Answer: The gas is cleaned and “odorized” so that gas leaks can be detected.

2

What does it mean to “odorize” the natural gas?
Answer: A strong smell is added.

3

How would you explain what happens to natural gas at compressor stations?
Answer: The pressure is increased so that natural gas can be “pushed” into transmission lines.

4

How does the natural gas get to the centers where it is distributed?
Answer: Through pipes that are either underground or above ground.

5

Why is the demand for natural gas and electricity higher at certain times?
Answer: There are “peak hours” of use when more people are at home and using more power.
Demand can also increase on very hot days or very cold days, etc.

Page 10 (Fossil fuels. Where Do They Come From?)

2

Give reasons why fossil fuels are considered a nonrenewable resource.
Answer: Coal, petroleum, and natural gas are all considered nonrenewable because they were formed
from the buried remains of plants and animals that lived millions of years ago. These fossil fuels cannot be replenished over a short period of time.
[Note: Uranium is an element found in the crust of the Earth that is the “fuel” for nuclear power plants.
It is a nonrenewable resource. Uranium is not a fossil fuel because it does not come from the ancient
remains of plants and animals.]
Source: US Energy Information Administration www.eia.gov/energyexplained/index.cfm?page=nonrenewable_home

Page 13 (Greenhouse Gas Emissions Environmental Impacts)

4

Interpreting a Pie Chart
Answers:
1.
2.
3.
4.
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economic
transportation; 28 percent
33 percent
When fossil fuels are burned to produce electricity, they release carbon dioxide (CO2) and other
greenhouse gases into the atmosphere.
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Lesson 2: Power Points—Renewable and Nonrenewable
Page 15 (Biomass Energy)
More Than Garbage word match activity.
Answers:
e
h
g
c

bio
renewable
landfill
manure

b
a
f
d

wood
biomass
garbage
digester

Bonus answers will vary.

Page 17 (Fossil Fuel Energy)

1

What are the five states in the US that use the largest amount of coal to fuel their power plants?
Answer: Wyoming mines the most coal, followed by West Virginia, Kentucky, Pennsylvania, and Texas.
West Virginia, Kentucky, and Pennsylvania are the largest producers of bituminous coal.
Sources: www.eia.gov/energyexplained/index.cfm?page=coal_where
www.eia.gov/energyexplained/index.cfm?page=coal_home

2

In California, how much of the energy supply is each of the three fossil fuels?
Answers:
• Coal: 8.2 percent
• Natural gas: 35.6 percent
• Oil: less than 1 percent
Source: State of California. http://energyalmanac.ca.gov/electricity/total_system_power.htm

3

What are projections about the time when the supply of fossil fuel will be exhausted?
Answers will vary, but students will find that there is no real consensus.

4

A Global View. What are some reasons there is a continually increasing demand for energy around the
world?
Answers could include: Increases in population, rising incomes and standards of living, technologies
requiring an energy source to operate.

Page 19 (Geothermal Energy / Make a Match)
Answers:
g
f
c
e
j
i

renewable
geo
geothermal
dry steam
New Zealand
gush

b
d
k
a
h

the Geysers
Old Faithful
molten rock
volcanic activity
megawatts
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Page 21 (Hydropower Energy / Water Works Research)
Research projects and presentations will vary, both in terms of the individual topic selected and the
approach chosen by each student learning group. Visuals may include posters, print-outs, and studentmade diagrams.
Major points covered may include the following:
•
•
•
•
•
•

Hydropower is power generated from flowing water
Water power has been used for centuries
Kinetic energy produces electricity
Dams are used to produce hydroelectric power
Hydropower is a renewable source of energy.
90 percent of the electricity produced from renewable resources comes from hydropower.

Page 23 (Nuclear Energy / Nuclear Research)

2

Research how much electricity used in California comes from nuclear energy.
Answer: According to the California Energy Almanac, 15.3 percent in 2011.
Source: State of California. http://energyalmanac.ca.gov/electricity/total_system_power.html
How does this compare with the whole of the USA?
Answer: In 2011, U.S. nuclear plants generated 790 billion kilowatt hours from 104 commercial
nuclear generating units. Nuclear power provided slightly more than 19% of electricity and about 8% of
all energy consumed in the United States.
Source: US Energy Information Administration. www.eia.gov/energyexplained/index.cfm?page=nuclear_use
What countries in Europe and in Asia use the most nuclear energy?
Answer: According to the California Energy Commission, the US uses the most nuclear energy, followed by:
•
•
•
•
•
•
•
•
•

France
Japan (Note: Data on Japan was before Fukushima nuclear disaster.)
Germany
Russian Federation
Canada
Ukraine
United Kingdom
Sweden
Republic of Korea

Source: State of California. www.energy.ca.gov/nuclear/worldnukes.html

3

Research and be able to explain why nuclear energy is considered a nonrenewable energy source.
Answer:
Uranium is the fuel for nuclear power plants. Uranium is an element found in the crust of the earth.
Uranium is a nonrenewable resource that cannot be easily replenished. Uranium is extracted from the
earth through traditional mining techniques or chemical leaching.
Source: US Environmental Protection Agency. www.epa.gov/cleanenergy/energy-and-you/affect/nuclear.html
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Nonrenewable energy sources come out of the ground as liquids, gases, and solids. Crude oil (petroleum) is the only commercial nonrenewable fuel that is naturally in liquid form. Natural gas and propane are normally gases, and coal is a solid.
Source: US Energy Information Administration. www.eia.gov/kids/energy.cfm?page=nonrenewable_home-basics

4

Research how radioactive waste water from nuclear plants is stored. Include issues related to longterm storage of radioactive waste.
Answer: According to the NRC, “there are no permanent disposal facilities… for high-level nuclear
waste” is the US. Commercial high-level waste (spent fuel) is in temporary storage, mainly at nuclear
power plants. […]
“For low-level waste, three commercial land disposal facilities are available, but they accept waste
only from certain states or accept only limited types of low-level wastes. The remainder of the low-level
waste is stored primarily at the site where it was produced, such as at hospitals, research facilities,
clinics and nuclear power plants.”
Source: US Nuclear Regulatory Commission. www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0216/

Page 27 (Propane Energy / Review and Recall)

1

What five factual things can you recall about propane?
Facts could include:
•
•
•
•
•
•

2

Propane is used in place of natural gas or electricity.
People in mobile homes often use propane.
Propane is used to fuel hot air balloons.
Propane is nonrenewable.
Propane is odorless, so a smell is added for safety.
There are many agricultural uses for propane.

Why is propane used more in rural areas than in cities or suburbs?
Answer: Some rural areas are beyond the reach of natural gas pipelines.

3

What was the safety practice described in the reading?
Answer: An artificial odor is added to propane to aid leak detection.

4

What vehicles are most likely to be fueled by propane?
Answer: Fleet vehicles (light and heavy duty trucks), buses, cabs, police cars, delivery vehicles

5

Why is propane classified as a nonrenewable energy source?
Answer: It is a byproduct from petroleum and natural gas refining. Natural gas and petroleum are both
nonrenewable sources of energy.

Page 29 (Solar Energy)

2

Write a summary of how this solar thermal power plant functions.
Answer: More information on the plant is available at: http://ivanpahsolar.com/

3

Explain how using the sun rather than fossil fuels to create electricity reduces carbon dioxide [CO2]
and other greenhouse gas emissions.
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Answer: Good answers will point out that solar electricity is renewable energy and, unlike fossil fuels,
does not emit carbon dioxide (CO2) or other pollutants into the atmosphere.

4

The power plant shown here — called the Ivanpah Solar Electric Generating System — is located in the
Mojave Desert. Use an online map to locate the Mojave. Identify three large California cities nearby
that might use electricity from this plant.
Answer: Fresno, Bakersfield and Los Angeles are all large cities near the solar power plant.
Note: “Ivanpath Valley” does not come up on Google Maps, though a map can be reached via the
company’s website. The Mojave Desert is easy to find on a California map, and the solar plant is in the
middle of the Mojave.

Pages 30 and 31 (Wind Energy)
More Wind Information Ahead (Research Projects)
After the various groups and their individual projects are selected, it may be necessary to explain that
a timeline is merely a visual representation of a schedule. An online search for “kids timeline” will
show a number of possibilities.
The extent of projects can be as simple or complex as time permits. Presentations can be primarily
visual or presented as “news reports.”
The quality of an individual research project can be based on the accuracy of the information presented, the degree to which the project keeps on-topic, and the presenters’ ability to involve the class
in an interesting manner.
Internet resources on wind turbines and wind farms include:
• www.energy.ca.gov/wind/overview.html
• www.windpoweringamerica.gov/maps_template.asp?stateab=ca
• www1.eere.energy.gov/wind/

Page 35 (What a Source of Power!)
The presentations will help students use their own creativity to explore more deeply important issues
about the future of energy and the environment. Each presentation will offer a unique view into the
students’ view of the future. Students should be encouraged to think beyond today’s world and to
imagine the nearly unimaginable “things to come.”
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Lesson 3: Connections—Learning and Exploring
Page 37 (Paying for Power: Measuring Natural Gas and Electricity)

1

What would you estimate Hunter Hayes would pay for electricity and natural gas for a year? Remember
that the bill shown here is for one month. [To make your estimate easier, round the monthly bill up to
$200.]
Answer: $200 x 12 months = $2400 yearly

2

What are the factors that could change the amount of the amount of his annual utility bill?
Answer: The monthly bill could increase or decrease depending on many factors. The need for extra air
conditioning in the summer, or for heating in the winter, could make the bill go up. If the family were to
leave for a month’s vacation, the bill would go down, etc.

3

What are five or more ways that Hunter Hayes might use less electricity and natural gas and reduce his bill?
Possible answers could include:
•
•
•
•
•
•
•
•

Take shorter showers
Install energy-efficient appliances
Weather-strip windows and doors
(EE)
Install energy-saver showerheads
Use compact fluorescent lamps
Wash only full loads in a dishwasher or clothes washer
Fix defective plumbing or dripping faucets
Replace old windows with new high performance double pane windows.

Pages 40-41 (Crossword Puzzle)
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Lesson Two

Students:

ACTIVITIES

Power Points: Renewables and
Nonrenewables

• analyze, summarize and cite text on
renewable and nonrenewable energy
sources in completing individual and
group activities.

activities for biomass and geothermal
energy sources.

• recall the meaning of words and phrases
as they complete a crossword puzzle.

• add to word wall the vocabulary found in • determine from text and activities on
text in second section of the activity book
green careers a new meaning for the
(e.g., technical meanings).
word green and a “working definition” of
green jobs.
• complete “Make a Match” word /phrase

• create a word wall with vocabulary from
text in activity book (emphasis on technical meanings).

Students:

Students:

• analyze how Thomas Edison is used in
the text to illustrate ideas about renewable sources like solar and wind.

• explain (and are aware) how individuals
like Alessandro Volta and Thomas Edison
are introduced in the text.

• determine the overall theme of the Go
Global poster.

• cite text on green careers when analyzing
what makes a job or career green.

Students:

• make assumptions on energy savings as
part of “reading a utility bill” and accompanying text.

Students:

Connections: Learning and Exploring

Lesson Three

6

Students:

Students:

Students:

• read and summarize text on the path electricity takes to reach where it is used.

Students:

• summarize text, on environmental
impacts of burning fossil fuels to generate electricity.

• reference informational text on renewable and nonrenewable energy sources
from activity book and research projects.

Students:

• reference informational text from activity
book when discussing energy generation
and formation of fossil fuels.

• reference text on power outages in order • cite informational text on 11 energy
to make assumptions and list how a “Day
sources as they analyze the pros and
Without Power” would affect them.
cons of each source.

Students:

Energy: Follow the Paths

Lesson One

* California Common Core State Standards for English-Language Arts & Literacy in History/Social Studies, Science and
Technical Subjects (Adopted by the California State Board of Education August, 2010 and modified March, 2013)

6.RSIT.4. Determine the
meaning of words and
phrases as they are used in
a text, including figurative,
connotative, and technical
meanings.

6.RSIT.3. Analyze in detail how
a key individual, event, or
idea is introduced, illustrated,
and elaborated in a text
(e.g., through examples or
anecdotes).

6.RSIT.2. Determine a central
idea of a text and how it is
conveyed through particular
details; provide a summary of
the text distinct from personal
opinions or judgments.

6.RSIT1. Cite textual evidence
to support analysis of what
the text says explicitly as well
as inferences drawn from the
text.

Reading Standards for
Informational Text (RSIT)

Common Core Standards

Energy Sources and the Environment Correlations for Grade 6

California Common Core Standards*

APPENDIX A
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Energy: Follow the Paths

Lesson One

6.WS.2a. Introduce a topic or
thesis statement; organize
ideas, concepts, and information, using strategies such
as definition, classification,
comparison/contrast, and
cause/effect; include formatting (e.g., headings), graphics
(e.g., charts, tables), and
multimedia when useful to
aiding comprehension.

Students:
• Organize individual and group presentations related to their study of energy
sources and environmental issues
utilizing a range of strategies and visuals (e.g., charts, illustrations, videos,
PowerPoint presentations, etc.).

• Organize individual and group presentations related to their study of energy
sources and environmental issues
utilizing a range of strategies and visuals (e.g., charts, illustrations, videos,
PowerPoint presentations, etc.).

• Organize individual and group presentations related to their study of energy
sources and environmental issues
utilizing a range of strategies and visuals (e.g., charts, illustrations, videos,
PowerPoint presentations, etc.).

Students:

• develop written responses to activities
throughout lesson three that are clear
and can be supported by evidence.

Students:

Students:

• develop written responses to activities
throughout lesson two that are clear and
can be supported by evidence (e.g., lesson two covers eleven energy sources).

• combine information from a pie chart, a
utility bill, and text to analyze how energy
is measured and consumers are billed
for the electricity and natural gas they
use.

Students:

Lesson Three

Connections: Learning and Exploring

Students:

• read text, analyze diagrams, and visit
suggested websites to research information on eleven energy sources (e.g.,
renewable and nonrenewable).

• integrate graphic and textual information
on the generation and path of electricity
to complete group tasks.
• use information from text and a pie chart
on greenhouse gas emissions to discuss
global climate change.

Students:

• analyze the point of view of Thomas
Edison in his words written on renewable
sources of energy.

Students:

ACTIVITIES

Lesson Two

Power Points: Renewables and
Nonrenewables

Students:

6.WS.2. Write informative/
Students:
explanatory texts to examine
• Write a clear response /answer to the
a topic and convey ideas,
question of why fossil fuels are a nonreconcepts, and information
newable energy source.
through the selection, organi• develop a written response that supports
zation and analysis of relevant
the idea that life as we know it on Earth
content.
would not be possible without the greenhouse effect. (Bonus activity)

Writing Standards (WS)

6.RSIT.7. Integrate information
presented in different media
or formats (e.g., visually,
quantitatively) as well as in
words to develop a coherent
understanding of a topic or
issue.

6.RSIT.6. Determine an
Students:
author’s point of view or pur• determine the overall purpose of the text
pose in a text and explain how
about energy sources as they read the
it is conveyed in the text.
opening section in activity book on Why
this study.

Reading Standards for
Informational Text (RSIT)

Common Core Standards

California Common Core Standards (continued)
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6.WS.9. Draw evidence from
literary or informational texts
to support analysis, reflection,
and research.

use informational text on eleven energy
sources (in Section II of activity book) to
analyze the pros and cons of each source.

Students:

• compile information from digital and
print sources as part of project activities in lesson three. (Students are
asked to list sources of information
they use.)

• compile information from digital and
print sources as part of project activities
in lesson two. (Students are asked to list
sources of information they use.)

• conduct research on green jobs and
careers related renewable energy
fields.

• select related energy topics to
research as an enrichment activity.

Students:

• conduct research related to individual
or group activities on the eleven energy
sources covered in Section II of activity
book.

• conduct research as part of study of
energy generation, fossil fuels, and
greenhouse gas emissions.

Students:

• use the Internet to write reports and
to contribute information to group
projects on energy generation, energy
sources, and environmental impacts.

Students:

Lesson Three

Connections: Learning and Exploring

Students:

Students

• use the Internet to write reports and to
contribute information to group projects
on energy generation, energy sources,
and environmental impacts.

Students:

Students:

• use the Internet to write reports and to
contribute information to group projects
on energy generation, energy sources,
and environmental impacts.

ACTIVITIES

Lesson Two

Power Points: Renewables and
Nonrenewables

Students:

Energy: Follow the Paths

Lesson One

6.WS.8. Gather relevant
Students:
information from multiple print • compile information from digital and
and digital sources; assess
print sources as part of project activities
the credibility of each source;
in lesson one. (Students are asked to list
and quote or paraphrase the
sources of information they use.)
data and conclusions of others
while avoiding plagiarism and
providing basic bibliographic
information for sources.

6.WS.7. Conduct short
research projects to answer a
question, drawing on several
sources and refocusing the
inquiry when appropriate.

6.WS.6. Use technology,
including the Internet, to
produce and publish writing
as well as to interact and collaborate with others.

Writing Standards (WS)

Common Core Standards

California Common Core Standards (continued)
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6-8.RST.4. Determine the meaning of
symbols, key terms, and other domainspecific words and phrases as they are
used in a specific scientific or technical
context relevant to grades 6–8 texts
and topics.

6-8RST.3. Follow precisely a multistep procedure when carrying out
experiments, taking measurements, or
performing technical tasks.

6-8RST.1. Cite specific textual evidence to support analysis of science
and technical texts.

Reading Standards for Literacy in Science
& Technical Subjects (RST)

6.SLS.2. Interpret information presented
in diverse media and formats (e.g., visually, quantitatively, orally) and explain
how it contributes to a topic, text, or
issue under study.

6.SLS.1. Engage effectively in a range
of collaborative discussions (one-onone, in groups, and teacher-led) with
diverse partners on grade 6 topics,
texts, and issues, building on others’
ideas and expressing their own clearly.

Speaking and Learning Standards (SLS)

Common Core Standards

Students:

Students:
• determine that symbols are
used for chemical elements
in the topics they are studying; e.g., carbon dioxide (CO2),
methane (CO4).

Students:
• determine that symbols are used for chemical
elements in the topics they are studying; e.g.,
carbon dioxide (CO2), methane (CO4).

• follow a detailed procedure to conduct an
experiment on greenhouse gas emissions.
(Extension activity)

Students:

• cite text on voltage, sub stations and transmission lines when discussing the “travels” of
electricity.

• discuss informational text on formation of fossil • cite text on various energy
fuels and natural gas and on greenhouse gas
sources to support their analyemissions to complete activities in lesson one.
sis of each source.

Students:

• Interpret diagrams and other
visuals that help explain eleven
energy sources.

• Interpret information presented visually on
the formation of fossil fuels, natural gas,
and the journey of electricity from source to
homes and other buildings.

ACTIVITIES

Students;

• participate in group projects by
“actively” contributing to discussions and overall presentations
to the class.

• participate in group projects by “actively” contributing to discussions and overall presentations to the class.

Students:

Students:

ACTIVITIES

Lesson Two

Power Points: Renewables and
Nonrenewables

Students:

Energy: Follow the Paths

Lesson One

California Common Core Standards (continued)

• recall that symbols are used for
chemical elements in the topics
they are studying; e.g., carbon
dioxide (CO2), methane (CO4).

Students:

• interpret a pie chart on the
annual use of energy in households and relate this information
to informational text on how
energy is measured and billed.

Students:

Lesson Three

Connections: Learning and Exploring
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6-8.WHST.2. Write informative/
explanatory texts, including the
narration of historical events, scientific procedures/experiments,
or technical processes.

Writing Standards for Literacy in
History/Social Studies, Science &
Technical Subjects (WHST)

6-8.RST.7. Integrate quantitative or technical information
expressed in words in a text
with a version of that information expressed visually (e.g., in a
flowchart, diagram, model, graph,
or table).

6-8.RST.6. Analyze the author’s
purpose in providing an explanation, describing a procedure, or
discussing an experiment in a
text.

Reading Standards for Literacy in
Science & Technical Subjects (RST)

Common Core Standards

Students:

ACTIVITIES

Lesson Two

Power Points: Renewables and
Nonrenewables

• use technical information, charts,
diagrams, and illustrations on eleven
energy sources to complete a range of
activities.
• combine technical information (from
text and visuals) to analyze and
develop a chart on the pros and cons
of energy sources studied in this unit.

• use technical information on electricity production and distribution that
is presented in text, and diagrams to
complete a range of activities.
• use both technical/historical information (text and diagrams) on the formation of fossil fuels and natural gas to
complete class and individual projects.

• explain in written reports (individual
and group) basic technical information
related to renewable and nonrenewable energy sources.

• responses to explain how fossil fuels
and natural gas have been formed
over millions and millions of years.

• responses to explain environmental
impacts of production and use of
energy.

• explanations on how greenhouse gas
(GHG) emissions contribute to global
climate change.

Students:

Students write:

ACTIVITIES

Students:

Students:

• analyze the purpose of the greenhouse • discuss how the text and visuals on
gas (GHG) experiment in reference
energy sources (in Section II of activity
to understanding the text about GHG
book) reflect the overall purpose of the
emissions.
study.

Students:

Energy: Follow the Paths

Lesson One

California Common Core Standards (continued)

• clear responses on how consumers
can save energy and also shift time of
use (e.g., demand response).

• responses to a series of questions
related to the measurement of energy
(watts and therms) and how consumers are billed for their energy use.

Students write:

• integrate information from text, a
chart, and a visual to explain how
energy (electricity and natural gas) are
used and measured in therms and
kilowatt-hours.

Students:

• analyze the purpose of text and activities on green careers as they relate to
an understanding of renewable energy.

Students;

Lesson Three

Connections: Learning and Exploring
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6-8.WHST.9. Draw evidence from
informational texts to support
analysis reflection, and research.

6-8.WHST.6. Use technology,
including the Internet, to produce
and publish writing and present the relationships between
information and ideas clearly and
efficiently.

Writing Standards for Literacy in
History/Social Studies, Science &
Technical Subjects (WHST)

Common Core Standards

• use informational text in Section II of
activity book to research and analyze
the advantages (pros) and disadvantages (cons) of eleven energy sources
(e.g., drawing evidence to support this
pro and con activity).

• use informational text, including direct
quote from Thomas Edison, to reflect
on the energy sources studied (e.g.,
students “imagine” and write about
their own energy futures).

• use informational text to reflect on
the idea that there is not one energy
source that is the perfect source (e.g.,
no disadvantages).

Students:

• use informational text found in Section
I of activity book to help them with
analysis and research on topics
related to energy sources and environmental impacts of energy production
and use.

• use the Internet in preparing reports
and projects related to the eleven
energy sources they are studying (e.g.,
a range of websites are suggested in
the text).

• Use the Internet to facilitate their written
responses to activities in lesson 1. This
includes an EPA student site on global
climate change, an Energy Information
Administration (EIA) site on energy
sources.

Students:

Students:

ACTIVITIES

Lesson Two

Power Points: Renewables and
Nonrenewables

Students:

Energy: Follow the Paths

Lesson One

California Common Core Standards (continued)

• draw from informational text to summarize and reflect on the opening
question in this unit of study (Why
Study about Energy Sources and the
Environment?)

Students:

• use and report on websites that can
help them form “green teams” at their
schools.

• access the Internet to research and
write reports on topics of their own
choosing related to renewable and
nonrenewable energy sources.

Students:

Lesson Three

Connections: Learning and Exploring
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Lesson Two

Lesson Three

• can select an extension activity to
research weather patterns as they
affect various energy sources (e.g.,
wind power when the winds are not
blowing).

Students:
• read text and research the impacts on
the environment of burning fossil fuels
(e.g., heat-trapping gases are warming
the planet).

• visit an EPA kids website to learn
about climate change and read text
on how air pollution and greenhouse
gas emissions are contributing to
global climate change.

• read text and research the three
forms of ocean energy and relate this
information to the worldwide pattern
of interconnected ocean currents.

Students:

Students:

• relate the patterns of movement of
water in the atmosphere to their study
of wind power and ocean energy
sources.

Connections: Learning and Exploring

6

Students:

ACTIVITIES

Power Points: Renewables and
Nonrenewables

Students:

Energy: Follow the Paths

Lesson One

* Next Generation Science Standards (NGSS) for California Public Schools, Kindergarten–Grade Twelve (adopted by
California State Board of Education, September, 2013),

MS-ESS2.6. Weather and climate
are influenced by interactions
involving sunlight, the ocean, the
atmosphere, ice, landforms and
living things. These interactions
vary… and can affect oceanic and
atmospheric flow patterns.

ESS2.D: Weather and Climate

MS- ESS2.6. Variations in density
… drive a global pattern of interconnected ocean currents.

MS-ESS2.5. Complex patterns
of the changes and movement
of water in the atmosphere …
are major determinants of local
weather patterns.

ESS2.C: The Roles of Water in the
Earth’s Surface

MS. Weather and Climate

Disciplinary Core Ideas

Next Generation Science
Standards (NGSS)

Energy Sources and the Environment Correlations for Grade 6

Next Generation Science Standards*

APPENDIX A

41

• visit a web site to learn about the
effects of global climate change (www.
epa.gov/climatechange/kids).

• conduct an experiment on the
greenhouse effect and discuss how
this experiment can help explain the
greenhouse effect and the warming of
the planet.

• analyze a pie chart on greenhouse
gas emissions by economic sectors.

MS-ETS1.1. All human activity
draws on natural resources and
has both short and long-term
consequences, positive as well as
negative, for the health of people
and the natural environment.

Students:
• learn throughout the Energy Sources
and Environment lessons how our
natural resources are limited and
must be conserved. They discuss (in
context of energy use and energy production) the consequences on people
and the environment.
• analyze the positive use of energy
in their daily lives and discuss what
energy (electricity and natural gas)
provides for them and their families.

Students:
• learn throughout the Energy Sources
and Environment lessons how our
natural resources are limited and
must be conserved. They discuss (in
context of energy use and energy production) the consequences on people
and the environment.
• analyze the use of energy in their
daily lives and discuss what energy
(electricity and natural gas) provides
for them and their families.

• analyze the use of energy in their
daily lives and discuss what energy
(electricity and natural gas) provides
for them and their families.

• learn throughout the Energy Sources
and Environment lessons how our
natural resources are limited and
must be conserved. They discuss (in
context of energy use and energy production) the consequences on people
and the environment.

Students:

• read and research energy production
• can select a research topic to learn
from fossil fuels (oil, coal, natural gas)
more about global climate change.
and analyze both the pros and cons of • select a class project (e.g., greenthese fuels as an energy source.
ing the school) that will encourage
energy-saving behaviors and reduce
greenhouse gas emissions that contribute to global climate change.

• study how energy production from
fossil fuels produces air pollution and
greenhouse gases that contribute to
global climate change.

Students:

Lesson Three

Connections: Learning and Exploring

Students:

ACTIVITIES

Lesson Two

Power Points: Renewables and
Nonrenewables

Students:

Energy: Follow the Paths

Lesson One

Crosscutting Concepts
(Influence of Science, Engineering, and Technology on Society and the Natural World)

MS-ESS3.5. Human activities such
as the release of greenhouse gases
from burning fossil fuels are major
factors in the current rise in Earth’s
mean surface temperature (global
warming). Reducing the level of climate change and reducing human
vulnerability to whatever climate
changes do occur depend on the
understanding of climate science,
engineering capabilities and other
kinds of knowledge, such as understanding of human behavior and on
applying that knowledge wisely in
decisions and activities.

ESS3.D Global Climate Change

MS. Weather and Climate

Disciplinary Core Ideas

Next Generation Science
Standards (NGSS)

Next Generations Science Standards (continued)

Educational Resources
from Pacific Gas and Electric Company (PG&E)
www.pge.com/energenius

The Energenius® Education Series for Preschool–Middle School
Pacific Gas and Electric Company’s Energenius Educational Series provides engaging,
educational programs that teach preschool, elementary, and middle school students
about energy, the environment, and the conservation of natural resources. If you are
an educator in Pacific Gas and Electric Company’s service territory, you qualify to
receive Energenius instructional materials without charge.
Energenius programs offer students:
• Colorful posters, activity books, and calendars.
• A sense of empowerment to impact their environment in a positive way.
Energenius offers educators:
• Clear, detailed lesson plans.
• Field-tested materials with activities that correlate with California State
Common Core Standards (CCSS) and California Next Generation Science
Standards (NGSS)
• Activities to teach students about energy sources and ways to protect and conserve resources.
THE EARTH CAN ALWAYS USE MORE ENERGENIUSES! Help students understand
how they use energy in their homes and schools, and how they can take positive
actions to save energy, conserve natural resources, and protect the e
 nvironment.
Order your free materials online at www.pge.com/energenius.
Also visit the Online Energy Resources at www.pge.com/educationalresources to discover a number of web-based resources.
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Glossary
alternative energy resources
See renewable energy resources.
anemometer
A device for measuring wind speed and wind
direction.
appliance
A type of equipment, usually powered by electricity, and used to perform a function. Common
appliances include dishwashers, refrigerators,
microwave ovens and televisions.
atmosphere
The whole mass of air surrounding the Earth.
atom
The smallest unit of matter.
barrage
A type of dam that can be opened or closed to
control the amount of water moving in or out.
battery
A device that stores energy and produces an
electric current.
biofuel
A fuel produced from plants or other forms of
biomass.
biogas
A type of biofuel that contains methane (CH4)
from animal waste, landfill, and other decomposing waste materials.
biomass
Organic materials such as agricultural crops,
plants, garbage, or wood that can be used for
production of energy.
carbon dioxide (CO2)
See greenhouse gas.
chemical energy
Energy that is stored in a substance that is
released during a chemical reaction. Chemical
energy, for example, stored in batteries, can be
changed into electrical energy.
circuit
A circular path that an electric current travels.

climate
The average weather in a place over a long period
of time.
climate change
Refers to any significant change in measures of
climate (such as temperature, precipitation, wind)
lasting for an extended period of time (decades or
more). www.epa.gov/climatechange/basic.info
coal
A fossil fuel and a nonrenewable energy sources.
Coal comes from the remains of plant life that
lived millions of years ago.
conservation
The management, protection, and wise use of
natural resources.
current
The flow or movement of electricity.
decomposition
The process where a substance is broken down
into basic elements. Plant and animal matter
decompose under the right conditions of air, light,
and moisture.
demand response
Programs and ways that energy companies (utilities) and consumers can better manage when
and how they use energy. Using less energy during
peak demand hours is an example of demand
response.
distributed energy generation
The generation of electricity near
to the place where it is being
used. On-site distributed generation examples include a school
powered by solar panels, a farm
powered by its wind turbines, an
office building powered by fuel
cells.
electrical energy
The movement of electrons.
electric grid
All the networks that carry electricity from power
plants to where it is used. The grid includes power
lines, substations, transformers, distribution wires
and more.

APPENDIX A
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GLOSSARY

electricity
A secondary form of energy
that is used for lighting,
heating, and running forms
of transportation.
electron
The basic particle that orbits the nucleus of an
atom. Electricity is produced by this flow of electrons.
electromagnetic
Having to do with magnetism produced by an
electric current.
emission
A discharge or release of pollutants into the air,
such as from a power plant, smokestack, or automobile engine.
energy efficiency
The use of energy without waste. Energy efficiency
refers to work done using the smallest amount of
energy needed.
environment
Something that surrounds: surroundings. The
natural environment includes land, air, water, and
other features of nature.
estuary
A body of water where fresh and ocean waters
meet.
finite
Something with a fixed or limited amount such as
a “finite” resource.
fossil fuels
Fuels formed from the remains of plants and animals that lived over 70 million years ago. Coal, oil,
and natural gas are fossil fuels.
generator
A device used to convert mechanical energy to
electrical energy.
geysers
Hot water and steam rising out of the Earth.
global warming
Global warming is an average increase in the
temperature of the atmosphere near the Earth’s
surface and in the troposphere, which can contribute to changes in global climate patterns. Global
warming can occur from a variety of causes, both
natural and human induced. In common usage,
“global warming” often refers to the warming that
can occur as a result of increased emissions of
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greenhouse gases from human activities. www.epa.
gov/climatechange/basic.info
green
A color. Green can also be used to mean a person
or process that helps protect or is “friendly” to the
environment.
greenhouse effect
The effect produced when greenhouse gases trap solar radiation
in the Earth’s atmosphere and
warm the planet. This process
occurs naturally and has kept the
Earth’s temperature about 60
degrees Fahrenheit warmer than
it would be without it. Current life on Earth could
not continue without the greenhouse effect.
www.energystar.gov/index.cfm?c=kids.kids_index
greenhouse gas (GHG)
A gas, such as carbon dioxide (CO2) or methane
(CH4), that traps the heat of the sun in the Earth’s
atmosphere.
greenhouse gas emission
A discharge of greenhouse gas (GHG) into the
atmosphere.
green jobs
Careers or jobs that focus on protecting the environment and conserving natural resources.
grid
The overall layout of an distribution system for
electricity. See electric grid.
kilowatt
A unit of measurement of electric power that
equals 1,000 watts.
kilowatt-hour (kWh)
A unit of measurement of electricity used which
translates to one kilowatt used for one hour.
landfill
An area of land where waste materials and trash
are dumped.
liquefied petroleum gas (LPG)
See propane.
magma
Hot liquefied or molten rock located deep below
the Earth’s surface.

GLOSSARY

megawatt
A unit of measurement of electrical power equal
to one million watts or 1000 kilowatts.
natural gas
An air-like substance found in the Earth that can
be burned for heat or fuel.
natural resource
A material in nature used by people. Water,
air, plants, and soil are examples of natural
resources.
nonrenewable energy
A resource such as coal or oil that cannot easily
be replenished. They were formed over millions of
years ago.
nuclear energy
Energy that comes from the splitting of atoms of radioactive materials, such as uranium. Nuclear
energy is classified as a nonrenewable energy source because the
metal uranium is nonrenewable.
nuclear fission
This process occurs when atoms are split apart to
form smaller atoms that release energy. Fission
takes place in reactors inside nuclear power
plants. See also nuclear energy.
nucleus
The center of an atom. In the nucleus are tiny
particles called neutrons and protons. Orbiting
around the nucleus are electrons.
oil
See petroleum.
organic waste
Waste material of either plant or animal origin.
OTEC
The abbreviation for Ocean Thermal Energy
Conversion. See page 24 for a description of this
type of ocean energy.

peak demand
The times during the day when the demand for
electricity is the highest. This period of the day is
between noon and 7:00 p.m.
petroleum
A natural, thick, flammable liquid
made of the remains of plants and
animals that lived over 70 million
years ago.
photosynthesis
The process trees and other green plants use to
make their food by using water, carbon dioxide
(CO2) and sunlight to make simple sugars.
photovoltaic (PV) cells
A device, which converts some of the energy from
the sun (radiant energy) into electrical energy.
These cells are usually made from silicon. Also
known as solar cells.
pollution
Impurities in air, water, and land that create an
unclean environment.
power plant
A place where energy is generated.
propane
A nonrenewable energy sources that is produced
as a by-product from natural gas processing and
oil refining.
pumped storage plant
A type of hydroelectric plant where the method of
storing and producing electricity can meet high
peak demands by moving water between reservoirs at different elevations.
renewable energy
An energy source such as solar or wind that can
be restored by nature after it is used.
reservoir
A natural or artificial lake where a water
supply is stored.

outage
A period of time when a power supply is not available.

retrofit
To install new parts or equipment to a building to
make it function better.

parabolic trough
A solar collector that has a linear parabolic
shaped reflector that focuses the radiation from
the sun on a receiver. See pages 28 and 29 of
student activity book.

smart grid
A modernized electric grid. Will include technologies for two-way interaction between consumers
and utility companies. Also allow for distributed
generation and an increased use of renewable
energy sources.
APPENDIX A
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GLOSSARY

solar energy
Energy which comes directly from
the sun.
spring
A place on the surface of the Earth
where water comes from beneath the ground.
steam
Water in vapor form. This steam is used in power
plants to move the turbine-generators to produce
electricity.
substation
A facility where the amount of electricity flowing
through a transmission line is reduced.
therm
A measurement of the amount of natural gas that
is used.
transformer
A device to change the voltage of an electric current.
transmission line
Wires used to carry electricity from a power plant
to a substation where the voltage is reduced.
turbine
A machine with blades used in the production
of electricity. Turbines can drive a generator by
the forces of steam, moving water, or wind. (See
generator.)

46

APPENDIX A

uranium
An element found in the crust of the earth. The
fuel for nuclear power plants comes from uranium
ore.
utility
An agency or company that supplies electricity,
natural gas, water or phone service.
volt (V)
A unit of measurement of an electric current.
voltage
A measure of how hard electricity is being pushed
through a conductor such as a transmission line.
weather
What is happening in the atmosphere right now
and in a given place.
wind
The word used to describe any natural movement
of air in the atmosphere.
wind power
Electiricty created from the wind. Wind turbines
use the wind to produce electricity.

Appendix B

Energenius Career Supplement for
Energy Sources and the Environment
®

Career Awareness – Across the Grades

Career awareness activities at the elementary and middle school level introduce students to
a range of jobs and careers that they might pursue in the future. Career awareness is about
discovering the “possibilities” out there while learning about the skills, education, and training needed for specific jobs. It can also be about making linkages between what is studied in
school and a future world of work. Career awareness is combined with career exploration as
students move through their middle and high school years.
The three activities in this Energenius supplement will focus students on green jobs and
careers that relate to their study of Energy Sources and the Environment. Students were
introduced, as part of this unit, to green jobs and also completed an activity titled Career
Exploration – Green Jobs and Careers. Although green jobs exist in every sector of the
economy, the three activities in this supplement will focus on those in the energy sector.

Career Exploration

Whenever possible students should have opportunities for career exploration by taking field
trips (virtual or real) to see energy workers in action. Inviting women and men working in
renewable energy fields to speak to your class
can spark interest in learning more about the
range of jobs and careers in this clean tech
energy sector.
ACtivity OnE:
turning the Power of the Sun
into a Job ............................................2 – 3
ACtivity twO:
what Jobs are Blowing in
wind Energy? .................................... 4 – 5
ACtivity thrEE:
the nEwS in renEwable Energy ............ 6

The above activities can be easily copied for individual
student use.
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ACtivity OnE: turning the Power of the Sun into a Job
In the study of renewable energy sources you learned how the sun’s power was used to generate
electricity. You discovered how solar cells convert sunlight into electricity. Your class might have
discussed how these solar cells can power small devices like calculators and chargers. You also
might have seen actual large solar panels installed on roofs near your school.
In this interview with an installer of solar photovoltaic (Pv) panels you will learn more about one job
in the solar industry.

Q. where do you do most of your work as an installer
of Pv panels?
A. All of my work is on the roofs of homes. Other PV
installers work at businesses, factories, and at schools.
Q. what is a typical day for you?
A. A typical workday begins before the actual installation. First, an installer needs to determine if the roof
can hold the weight of the solar panels and if there is
enough room for panels. Another typical day is when
the framed solar panels are bolted to the roof and are
connected with wires. Depending on the size of the roof
a job could take many days to complete.
Q. what are the skills needed for your job?
A. Someone should certainly not be afraid of heights.
Installers should be able to work with power and hand
tools and have problem-solving and mechanical skills.
Lifting is also required as solar panels can be heavy.
Installers must pay attention to details, as they need to
follow diagrams and instructions.
Q. Do you have to be an electrician to do this job?
A. No, not always. But a licensed electrician must complete the part of the installation when the
wiring is connected to a utility box and main electrical grid. Some cities in the U.S. also require that
only licensed electricians can be solar panel installers.
Q . would you call your job a green job?
A. Definitely yes! These solar panels I install are generating “clean” energy coming from the sun.
They are not polluting the atmosphere or emitting greenhouse gases that contribute to global climate
change.
Q. how can we find out more about the job of a solar Pv installer and its requirements?
A. I suggest you visit www.careeronestop.org. This website is sponsored by the U.S. Department
of Labor.
Your teacher might also suggest an appropriate YouTube video to explain the job of a solar installer.
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Directions:

your teacher will put you in pairs or small groups to complete
this activity.
1. Select and research a job or career in a renewable energy
field that interests your group.
We selected:
__________________________________________________
2. Use your research to develop a Q and A interview with a “hypothetical” person with a job
in the field you selected.
3. Role play this interview for the rest of the class. Be prepared to answer additional
questions classmates might have about the job.
4. List below websites and other resources you used to prepare your Q and A interview.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
3
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ACtivity twO: what Jobs are Blowing in wind Energy?

Position AvAilAble:

Wind turbine service technician
Seeking wind techs for a fast-growing
renewable energy industry.
Wind techs inspect, repair, maintain, and replace
the machinery inside wind turbines.
Wind techs work outdoors in various weather
conditions and often in remote locations. Work
can include emergency calls as turbines need to
keep operating night and day.
Technicians must be in good physical condition.
Must be able to lift heavy tools, work in small
spaces, climb heights of more than 100 feet, and
follow specific safety procedures.

WinDforAll
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For further requirements
and/or to schedule an
interview contact:
JBlowback@windlink.com

Energy from the wind
Wind power is a fast growing energy source in the U.S. With the expansion of wind farms, many
new job opportunities have also been created. Long before the wind farms are operating there are
people designing the turbines and manufacturing them. There are engineers, geologists, environmentalists, and surveyors selecting appropriate locations. There are workers involved in excavating,
building roads to the wind farm sites, and operators of large machinery needed when installing the
wind turbines.

Directions:
your teacher will organize your class into small working groups and provide suggested
websites for this activity.
1. Develop a job posting for another job in the wind industry and one for hydropower,
geothermal, or biomass.
2. List all the resources you used to write these job postings.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
BOnUS: Create a green career job board in your class to display your postings. Update with
additional news articles about renewable energy.
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ACtivity thrEE: the news in renEwable Energy

The ReNEWable NEWS
Energy News for a Green World

Renewables in California - It is the Law

The state of California has passed laws increasing the amount of renewable energy sources that
must be used to generate electricity. By the year
2020, California law mandates that 33 percent of
all electricity generated in the state must come
from renewable energy sources. These renewable
sources include biomass, geothermal, hydroelectric, solar, and wind. Information on how well the
state is doing in meeting these renewable goals
can be found on the California Energy Commission website. (www.energy.ca.gov)

Renewable Energy Standards in the
United States

California is not the only state to have passed laws
mandating that utilities increase the amount of renewable energy sources used to generate electricity. At
present, over half of the states have mandated standards. There are wide differences in the renewable
standards that have been set. The state of Montana
has set 15 percent renewables by 2015 and Hawaii
has a goal of 40 percent renewables by the year 2030.
Other examples of energy standards include Washington state with a goal of 15 percent renewables by
2020 and Nevada with a goal of 25 percent renewables by 2025. A goal of 12.5 percent renewables by
2025 was set by Ohio and Montana has a goal of 15
percent renewables by 2015.
Information on how states are meeting these renewable energy standards can be searched at the U.S. Energy Information Administration (www.eia.gov)

Directions:
1. What is the renewable energy standard that California is trying to reach by 2020? ___________________
2. What are reasons you think there are varying renewable energy goals and the amount of years given to
meet them?
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
3. Select one of the following topics to research and write an article for ReNEWable News.
Be ready to share your article with the class.
a) A California Update: Meeting 33 Percent by 2020
c) Green Careers Growing in Renewable Energy

r
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b) The Renewable Energy Mix in Hawaii

Notes
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