ENERGY GENERATION – LESSON PLAN 2.1

Non-Renewable Energy Generation
This lesson is designed for 3rd – 5th grade students in a variety of school settings
(public, private, STEM schools, and home schools) in the seven states served by local
power companies and the Tennessee Valley Authority. Community groups (Scouts, 4-H,
after school programs, and others) are encouraged to use it as well. This is one lesson
from a three-part series designed to give students an age-appropriate, informed view of
energy. As their understanding of energy grows, it will enable them to make informed
decisions as good citizens or civic leaders.
This lesson plan is suitable for all types of educational settings. Each lesson can be
adapted to meet a variety of class sizes, student skill levels, and time requirements.
Setting

Lesson Plan Selections Recommended for Use

Smaller class size,
higher student
ability, and /or
longer class length

• The “Modeling” Section contains teaching content.
• While in class, students can do “Guided Practice,” complete the
“Recommended Item(s)” and any additional guided practice items the teacher
might select from “Other Resources.”
• NOTE: Some lesson plans do and some do not contain “Other Resources.”
• At home or on their own in class, students can do “Independent Practice,”
complete the “Recommended Item(s)” and any additional independent
practice items the teacher selects from “Other Resources” (if provided in the
plan).
• The “Modeling” Section contains teaching content.
• While in class, students complete “Recommended Item(s)” from “Guided
Practice” section.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.
• The “Modeling” Section contains teaching content.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.

Average class
size, student
ability, and class
length
Larger class size,
lower student
ability, and/or
shorter class
length

Public School
System Teaching
Standards Covered
State
Science Standards
• AL 4.5 4th
• KY 4-ESS3-1 4th
• MS E.3.10.1 3rd
• MS E.4.10.1 4th
• TN 4.ESS3 4th
• VA 3.11c 3rd
• VA 4.9c 4th

Electrical Safety Reminder: Teachers should remind students that electricity is dangerous and that an adult should be
present when any recommended activities or worksheets are being completed at home. Always obey instructions on
warning labels and ensure one has dry hands when touching electronics or appliances.

Performance Objectives
By the end of this lesson, students will be able to:
•
•
•

Identify, explain, and provide examples of non-renewable energy sources.
Explain how energy is generated using non-renewable resources.
Understand the benefits and disadvantages of using non-renewable resources.
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I. Anticipatory Set (Attention Grabber)
Essential Question
How do traditional power plants provide us with energy?

Videos
Energy 101: Electricity Generation: https://www.youtube.com/watch?v=20Vb6hlLQSg
Energy Sources:
https://tn.pbslearningmedia.org/resource/phy03.sci.phys.energy.energysource/energysources/#.W1YcFNgzpZI

II. Modeling (Concepts to Teach)
Non-renewable resources refer to natural resources that will run out or that is not replenished during our
lifetimes. These are resources that, if replenished, take thousands or even millions of years. Fossil fuels
are the majority of the non-renewable resources; they are coal, petroleum, and natural gas. Fossil fuels
contain as their main element carbon and most were formed during the Carboniferous Period about 360300 million years ago. All fossil fuels are formed in a similar way. Plant or animals millions of years ago
died and were covered up over time. As rocks and other sediment are continuously piled on top, a large
amount of heat and pressure are created underground. This heat and pressure turns the plant and animal
remains into fossil fuels. Humans have located large underground areas, called reservoirs, where these
fossil fuels are available.

There are many advantages and disadvantages to using fossil fuels to generate energy. The advantages
include the fact that fossil fuels are relatively inexpensive to get out of the ground. After extracting them,
they can be stored, sent through pipelines, or shipped just about anywhere in the world. The main
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disadvantage of using fossil fuels is the need to burn them to release the chemical energy. The process
of burning fossil fuels is harmful to the environment. Burning coal and petroleum oil releases particles that
pollute the air, and to a lesser degree water and land. In addition to the particles, carbon dioxide gas is
also released into the atmosphere. This creates more carbon dioxide in the air than normal and disrupts
the balance of carbon in the air, ocean, and in the ground. With the excess carbon dioxide, more heat is
kept in the Earth’s atmosphere leading to a process called the “greenhouse effect” and has caused global
temperatures to become higher. Some of the processes used to extra fossil fuels are also harmful to the
environment.
Coal
Coal is a black or brown colored rock. Different types of coal are named according to how much
carbonization it has gone through with peat being the lowest rank and anthracite being the highest rank of
coal. The Appalachian Mountains are a rich source of anthracite coal. Coal is extracted by mining, either
underground or surface. Underground mining involves drilling mineshafts and using heavy machinery to
cut the coal out of the Earth. Surface mining is used when the coal is found near the surface of the earth.
Surface mining involves clearing an area and sometimes results in habitats being destroyed. A
disadvantage of using coal is that mining is one of the most dangerous jobs in the world. Coal miners
must worry about cave-ins and explosions and are exposed to toxic dust from the mining process. When
coal is burned the residue, or byproducts, are used to make a variety of products including cement,
plastics, and roads.
Petroleum
Petroleum is also known as oil or crude oil and is a liquid. Most of the petroleum found on earth is trapped
deep under the ground and requires drilling through the earth to access it. These deposits are found both
on land and under the ocean floor. When the deposits are under the ocean floor, offshore oil platforms
are built and these platforms are some of the largest manmade structures in the world. One risk of drilling
for oil is the possibility of an oil spill. Oil spills are an environmental disaster, especially when it occurs
offshore. After the petroleum is drilled, it undergoes a refining process that take chemicals other than
carbon out. About half of the world’s petroleum is refined into gasoline. Other uses involve a variety of
products including nail polish, rubbing alcohol, water pipes, shoes, roofing materials, crayons, etc.
Natural Gas
Natural gas is mostly made of methane and is found trapped underground in reservoirs. These resources
are located a few hundred meters understand and drilling is used to extract it. One drilling process used is
called hydraulic fracturing or fracking. This process uses water at high pressure to split apart rocks
underground which releases the natural gas trapped. Some risks from fracking include the cause of miniearthquakes during the process and the water and other chemicals used could leak into sources of
drinking water causing contamination.

The other form of non-renewable energy comes from nuclear energy. It is considered non-renewable
because of the material used in nuclear power plants to generate energy.
Nuclear Energy
Nuclear energy is released by splitting the nucleus of a uranium atom. The splitting of the nucleus is
known as nuclear fission. Although different forms of uranium can be found in rocks all over the world,
nuclear power plants must use uranium-235, U-235, which is very rare. The disadvantages of using
nuclear energy is the production of radioactive waste. Exposure to radioactive waste can be deadly
because it is extremely toxic. Exposure can cause burns and increases the risk of cancers, blood
diseases, and bone decay. The two biggest advantages of using nuclear energy is that a small amount of
U-235 can generate a great deal of heat and because nothing is burned, no pollutants are released into
the air.
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Power Plants
Approximately 83% of all the electricity generated in the United States comes from non-renewable
resources. Fossil fuels account for 63% split almost equally between coal and natural gas and nuclear
accounts for 20% (https://www.eia.gov/tools/faqs/faq.php?id=427&t=3).
Power plants work by heating water in a boiler to produce steam. Water can be heated by burning coal or
natural gas or through the process of nuclear fission. The steam produced goes through pipes to a
turbine and causes the turbine to spin a generator to make electricity
(https://www.tvakids.com/electricity/fossil.htm).
A kid-friendly explanation of non-renewable resources can be found at
https://www.eia.gov/kids/energy.php?page=nonrenewable_home-basics

III. Checking for Understanding
Teachers can ask students these questions to determine understanding of concepts.

REMEMBER

List the non-renewable sources of energy. (Teachers put the list on the
board with help from students)

UNDERSTAND

Explain the difference between the fossil fuels and how they are found
(Class discussion)

Describe the process of generating electricity in a power plant and label the
type of energy transformation occurring in each step. (Class discussion)

ANALYZE

EVALUATE

CREATE

Answer: chemical energy released  thermal energy heats water  kinetic
energy of steam  kinetic energy of turbine turning  generator produces
electrical energy

Debate the advantages (pros) and disadvantages (cons) of using the different
non-renewable energy sources. (Class discussion)
Create a brochure that persuades people that your community should invest in
a nuclear power plant instead of a power plant that relies on fossil fuels.
(https://www.education.com/activity/article/make_a_fun_brochure_fourth/)
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IV. Guided Practice Ideas
Recommended Items: Classroom exercise (see below)
Class Activities
•

•

Classroom exercise: Having students form lines with 4-5 students. Give the first student in
each line a ball, and call the ball “energy”. Have the students pass the ball down the line while
describing the steps in a power point used to generate electricity. When they describe the
steps, they should tell what kind of energy is being transformed. The first students should be
chemical energy (or nuclear if simulating a nuclear power plant) and the last student should
be electrical energy. When finished passing the fall, students can draw their power plant and
add pictures of what is happening. They can then take the paper home to teach adults in the
household.
Field trip: If school location permits, consider a field trip to the local power plant. See how
electricity is generated. Does your power plant use a non-renewable energy sources?

Experiments
•

CD Disc Generator: (https://www.electricaltechnology.org/2013/03/generator-from-motor-withsimple-cds.html) Use old CDs to create a turbine that will turn a motor and light a LED

V. Independent Practice Ideas
Recommended Item:
•
•

Where’s the Fuel? Worksheet and Answer Key provided
Venn diagram: Comparing nuclear energy and fossil fuels (see below)

Personal Practice
• Where’s the Fuel? Worksheet and Answer Key provided
• Venn diagram: Teachers ask students to compare nuclear energy with their choice of fossil fuel
energy using a Venn diagram (Ex. Draw two large intersecting circles. Label one circle nuclear
energy and the other circle coal or natural gas).
https://www.worksheetworks.com/miscellanea/graphic-organizers/venn.html
• Journal (if the students have a journal). Teachers write the following question on the board and ask
students to copy and answer the question in their journals: How does the use of non-renewable
energy sources impact society long and short term?

VI. Assessment
These items provide a check for understanding so teachers can easily determine whether concepts need
to be reinforced. These items can be graded, if desired.
• Where’s the Fuel? Worksheet and Answer Key is provided
• Venn diagram (if completed as Independent Practice, as shown above)
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VII. Materials Needed
No materials are needed for the “Recommended Items” in Guided Practice and Independent Practice
sections.

VIII. Closing the Lesson
In addition to the Essential Question shown below, teachers can reference Performance Objectives at the
top of the Lesson Plan.

Essential Question
How do traditional power plants provide us with energy?
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WORKSHEET FOR NON-RENEWABLE ENERGY GENERATION LESSON 2.1

Where’s the Fuel?

NAME: _______________________

Objective: Students will be able to identify the steps in generating electricity in a power plant.

Use the diagram to fill in the steps to generate electricity in a coal-fired power station.

Step 3.

Step 1.

Step 5.

Step 4.
Step 2.

1. The _________________ arrives by train or truck. It is a _______________________
fuel source.
2. Coal is ______________________ in the furnace.
3. Water is turned into ______________________ in the boiler.
4. Steam turns the _________________________.
5. Generator makes ___________________________.

WORKSHEET: WHERE’S THE FUEL?
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ANSWER KEY FOR WORKSHEET WHERE’S THE FUEL?:

Step 3.

Step 1.

Step 5.

Step 4.
Step 2.

1. The coal arrives by train or truck. It is a non-renewable fuel source.
2. Coal is burned in the furnace.
3. Water is turned into steam in the boiler.
4. Steam turns the turbines.
5. Generator makes electrical energy / electricity.

ANSWER KEY FOR WHERE’S THE FUEL WORKSHEET
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ENERGY GENERATION – LESSON PLAN 2.2

Renewable and Alternative Energy
Generation
This lesson is designed for 3rd – 5th grade students in a variety of school settings
(public, private, STEM schools, and home schools) in the seven states served by local
power companies and the Tennessee Valley Authority. Community groups (Scouts, 4-H,
after school programs, and others) are encouraged to use it as well. This is one lesson
from a three-part series designed to give students an age-appropriate, informed view of
energy. As their understanding of energy grows, it will enable them to make informed
decisions as good citizens or civic leaders.
This lesson plan is suitable for all types of educational settings. Each lesson can be
adapted to meet a variety of class sizes, student skill levels, and time requirements.
Setting

Lesson Plan Selections Recommended for Use

Smaller class size,
higher student
ability, and /or
longer class length

• The “Modeling” Section contains teaching content.
• While in class, students can do “Guided Practice,” complete the
“Recommended Item(s)” and any additional guided practice items the teacher
might select from “Other Resources.”
• NOTE: Some lesson plans do and some do not contain “Other Resources.”
• At home or on their own in class, students can do “Independent Practice,”
complete the “Recommended Item(s)” and any additional independent
practice items the teacher selects from “Other Resources” (if provided in the
plan).
• The “Modeling” Section contains teaching content.
• While in class, students complete “Recommended Item(s)” from “Guided
Practice” section.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.
• The “Modeling” Section contains teaching content.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.

Average class
size, student
ability, and class
length
Larger class size,
lower student
ability, and/or
shorter class
length

Public School
System Teaching
Standards Covered
State
Science Standards
• AL 4.5 4th
• AL 5.16 5th
• KY 4-ESS3-1 4th
• KY 5-ESS3-1 5th
• MS E.3.10.1 3rd
• MS E.4.10.2 4th
• MS E.5.10.1 5th
• TN 4.ESS3 4th
• VA 3.11b 3rd
• VA 4.9c 4th

Electrical Safety Reminder: Teachers should remind students that electricity is dangerous and that an adult should be
present when any recommended activities or worksheets are being completed at home. Always obey instructions on
warning labels and ensure one has dry hands when touching electronics or appliances.

Performance Objectives
By the end of this lesson, students will be able to:
•
•
•

Identify, explain, and provide examples of renewable and alternative energy sources.
Compare renewable energy sources to non-renewable energy sources.
Understand the benefits and disadvantages of using renewable resources.
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I. Anticipatory Set (Attention Grabber)
Essential Question
How can we be sure to never run out of energy?

Videos
Energy Sources:
https://tn.pbslearningmedia.org/resource/phy03.sci.phys.energy.energysource/energysources/#.W1YcFNgzpZI
Renewable Energy 101: https://video.nationalgeographic.com/video/101-videos/renewableenergy-101

II. Modeling (Concepts to Teach)
Renewable energy refers to energy sources that are naturally replenishing in a reasonable amount of
time (within years or a human-life span) once it has been used. Renewable energy is generated from
natural sources and can be generated again and again when needed. It is generally replenished naturally.
For example, trees are a renewable form of biomass because once a tree is removed and used, a new
tree can grow in its place. In this way, renewable resources conserve the natural resources found on
earth. The major types of natural sources are water, wind, solar, geothermal, and biomass.
(https://www.tvakids.com/electricity/greenpower.htm)
Water or hydro
Hydropower uses the force of moving water to spin
turbines to generate electricity. In 2017, hydroelectricity
accounted for approximately 7.5% of the total electrical
power generated in the US. In order to have a
hydroelectric power plant, a source of water is needed.
The volume of water that flows and how far it falls
determines the amount of electricity able to be
generated. Swiftly flowing rivers and large waterfalls
are used in run-of-the-river systems; this is where the
water flows through a pipe which pushes against and
turns the blades of a turbine. Where dams have been
built a storage system, is used to generate electricity.
The tides can also be used to generate electricity. Tidal turbines, which look similar to wind turbines, can
be placed on the ocean floor where there are strong tides. Currently, the U.S. does not have any tidal
power plants.
Learn more at https://www.tvakids.com/electricity/hydro.htm and
https://www.eia.gov/kids/energy.php?page=hydropower_home
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Wind
Wind turbines use blades to collect the wind’s kinetic
energy. When wind flows over the blades, lift (the same
principle used for airplane wings) is created which
causes the blades to turn. The blades are connected to
a drive shaft that turns the generator and produces
electricity. In 2017, wind turbines accounted for almost
6.3% of the total electrical power generated in the U.S.
The best places to position wind turbines include the
tops of hills, on open plains or water, and mountain
gaps that funnel wind. Groups of wind turbines are
referred to as wind farms.
Benefits of using wind turbines include no air pollution or carbon dioxide emission and having a relatively
small physical footprint. Disadvantages include their aesthetics (they are not very pretty to look at),
possible noise pollution, and disruptions to birds and bats.
Learn more at https://www.tvakids.com/electricity/wind.htm and
https://www.eia.gov/kids/energy.php?page=wind_home-basics
Solar
Solar photovoltaic (PV) devices, also called solar cells,
change the radiant energy in sunlight directly into electrical
energy. Small PV cells are used to power calculators,
watches, and other small electronic devices. Numerous
solar cells are often put together to create solar panels and
when multiple solar panels are used, it can produce enough
electricity for an entire house.
The main benefits of using solar energy are that there is no
air pollution or carbon dioxide produced as well as solar
energy systems having minimal impacts on the
environment. Solar energy is limited because of the daynight cycle as well as the variations in sunlight due to the
seasons and local weather conditions.
Learn more at https://www.tvakids.com/electricity/solar.htm and
https://www.eia.gov/kids/energy.php?page=solar_home-basics
Geothermal
Geothermal comes from the combination of the Gree word geo, which means earth, and therme, which
means heat so it utilizes heat from within the earth. Water near these underground sources of heat have
already been turned into steam which can be piped to spin turbines to generate electricity. Geothermal
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energy is considered renewable because the earth continuously produces heat. Geothermal power plants
are only found in the western portion of the U.S. but individual homes and businesses can use
geothermal heat pumps (https://www.tvakids.com/electricity/geothermal2.htm). When it is possible to
have geothermal power plants, they are good for the environment because they do not emit pollutants
into the air and remove the hydrogen sulfide naturally found in the earth. Many geothermal power plants
also put the steam and water they use back into the earth to recycle and renew the geothermal resource.
Learn more at https://www.eia.gov/kids/energy.php?page=geothermal_home-basics
Biomass
Biomass refers to material that comes from plants and animals. The biomass can be burned to release
the chemical energy or it can be converted into liquid biofuels or biogas that can then be used as fuel and
burned as well. Most people think of biomass as garbage because it involves matter like leaves, tree
branches, leftover crops, wood chips, bark, animal manure, and even old tires. While biomass or making
biofuels from biomass are considered an alternative energy source, this fuel is burned and releases
carbon dioxide similar to when fossil fuels are burned. If the main source of biomass is a plant then while
the plant was growing, it captured an almost equivalent amount of CO 2 making biomass a carbon-neutral
energy source. An advantage of burning waste is that it reduces the amount of garbage in landfills.
However, burning garbage can release chemical pollutants into the air.

II. Checking for Understanding
Teachers can ask students these questions to determine understanding of concepts.

REMEMBER

List the renewable energy sources. (Teachers can list these on the board
with help from students)

UNDERSTAND

Explain the difference between a renewable and non-renewable energy
source. (Class discussion)

ANALYZE

Explain how each renewable resource is used to generate electricity. (Class
discussion)

EVALUATE

Debate which renewable resource is the best by evaluating each resources’
pros and cons. (Class discussion)

CREATE

Create a brochure that persuades people in your community to use a
renewable resource in order to conserve the resources on earth.
(https://www.education.com/activity/article/make_a_fun_brochure_fourth/)

LESSON PLAN: LESSON 2.2 – RENEWABLE & ALTERNATIVE ENERGY GENERATION

Page 4 of 6

IV. Guided Practice Ideas
Recommended Items:
Power from Water Experiment and Save the World interactive game (see below)

Class Activities
•

•

Classroom exercise: Separate classroom board with a line. Put Renewables title on one side and
Non-Renewables title on the other side. Teachers have students draw the different types of energy to
tape or post on the board. At the end of the lesson, hand out a piece of paper to each child to write
down and/or draw the types of energy in their respective categories of renewable and non-renewable
energy. Children can take the paper home to teach adults in the household.
Field trip: If school location permits, consider a field trip to a hydropower dam or Raccoon Mountain
Pump Storage plant visitor center. Raccoon Mountain is a Pump Storage Plan that uses power to
pump water at night, and then uses water to generate electricity during the day. Discuss how a Pump
Storage Plant like Raccoon Mountain fits. Is it a renewable or non-renewable or hybrid (both)?

Experiments
•
•
•
•

Power From Water Experiment: https://www.education.com/science-fair/article/water-produceenergy/
Hydropower: The Final Experiment: https://sites.suffolk.edu/mattersofsci/2012/05/03/hydropowerthe-final-experiment/
How to Make a Shoebox Solar Oven: https://sciencing.com/make-shoebox-solar-oven5240773.html
Make Your Own Miniature Wind Turbine:
https://www.popularmechanics.com/science/environment/how-to/g118/make-your-own-miniaturewind-turbine/

Interactive Games
•
•

Power Up! https://climatekids.nasa.gov/power-up/
Save the World: https://ngss.wonderville.org/asset/save-the-world

Other Resources
•

https://www.greenprophet.com/2010/04/green-legos-solar-cars-and-wind-powered-lego-robots/

V. Independent Practice Ideas
Recommended Item:
What Uses Renewable Energy? Worksheet and Answer Key provided
At-Home Checklist: Renewable Energy at Home (see below)
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Personal Practice
• What Uses Renewable Energy? Worksheet and Answer Key provided
• Venn diagram: Teachers ask students to compare two forms of renewable energy using a Venn
diagram (https://www.worksheetworks.com/miscellanea/graphic-organizers/venn.html)
• Journal (if the students have a journal). Teachers write the following question on the board and ask
students to copy and answer the question in their journals: How is the use of different energy
(renewable and non-renewable) going to impact society long and short term?
Practice That May Involve Parents or Guardians
• At-Home Checklist: Renewable Energy at Home – Teachers write the following question on the board
and ask students to copy it on a sheet of paper. What renewable energy sources does your home
use?
• At-Home Activity: Teachers write the following question on the board and ask students to copy it on a
sheet of paper. How could you include more renewable energy in your home?

VI. Assessment
These items provide a check for understanding so teachers can easily determine whether concepts need
to be reinforced. These items can be graded, if desired.
• What Uses Renewable Energy? Worksheet and Answer Key is provided
• Journal (if completed as Independent Practice, as shown above)
• Venn diagram (if completed as Independent Practice, as shown above)

VII. Materials Needed
The following materials are needed for the Power With Water Experiment in “Recommended Items” in
Guided Practice.
• 2-liter plastic bottle
• office supplies: ruler, marker, scissors, paper clips
• craft knife (have an adult help use it)
• 2 corks
• 1 wooden barbeque skewer
• 16 inches of sewing thread
• small objects to lift (small fishing sinker, an erase, etc)
• kitchen or bathroom sink
• duct tape
• large funnel

VIII. Closing the Lesson
In addition to the Essential Question shown below, teachers can reference Performance Objectives at the
top of the Lesson Plan.

Essential Question
How can we be sure to never run out of energy?
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WORKSHEET FOR RENEWABLE & ALTERNATIVE ENERGY GENERATION LESSON 2.2
NAME: _______________________

What Uses Renewable Energy?
Objective: Students will be able to identify the type of renewable energy used in each picture.

Name the type of renewable energy found in each picture.

_______________________

_______________________

_______________________

_______________________

_______________________

_______________________

WORKSHEET: WHAT USES RENEWABLE ENERGY?
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ANSWER KEY FOR WHAT USES RENEWABLE ENRGY? WORKSHEET:

biomass

hydropower

wind power

geothermal

solar

hydropower (specifically tidal)

ANSWER KEY FOR WHAT USES RENEWABLE ENERGY? WORKSHEET
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ENERGY GENERATION – LESSON PLAN 2.3

Energy Delivery
This lesson is designed for 3rd – 5th grade students in a variety of school settings
(public, private, STEM schools, and home schools) in the seven states served by local
power companies and the Tennessee Valley Authority. Community groups (Scouts, 4-H,
after school programs, and others) are encouraged to use it as well. This is one lesson
from a three-part series designed to give students an age-appropriate, informed view of
energy. As their understanding of energy grows, it will enable them to make informed
decisions as good citizens or civic leaders.

Public School
System Teaching
Standards Covered
State
Science Standards
• TN 3.ETS2 3rd
• TN 4.ETS2.3 4th

This lesson plan is suitable for all types of educational settings. Each lesson can be
adapted to meet a variety of class sizes, student skill levels, and time requirements.
Setting

Lesson Plan Selections Recommended for Use

Smaller class size,
higher student
ability, and /or
longer class length

• The “Modeling” Section contains teaching content.
• While in class, students can do “Guided Practice,” complete the
“Recommended Item(s)” and any additional guided practice items the teacher
might select from “Other Resources.”
• NOTE: Some lesson plans do and some do not contain “Other Resources.”
• At home or on their own in class, students can do “Independent Practice,”
complete the “Recommended Item(s)” and any additional independent
practice items the teacher selects from “Other Resources” (if provided in the
plan).
• The “Modeling” Section contains teaching content.
• While in class, students complete “Recommended Item(s)” from “Guided
Practice” section.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.
• The “Modeling” Section contains teaching content.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.

Average class
size, student
ability, and class
length
Larger class size,
lower student
ability, and/or
shorter class
length

Electrical Safety Reminder: Teachers should remind students that electricity is dangerous and that an adult should be
present when any recommended activities or worksheets are being completed at home. Always obey instructions on
warning labels and ensure one has dry hands when touching electronics or appliances.

Performance Objectives
By the end of this lesson, students will be able to:
•
•
•
•

Describe how energy is delivered to homes.
Explain what will happen when there is a power outage.
List the types of power outages.
Describe how technology can be used to reduce the number of power outages.
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I. Anticipatory Set (Attention Grabber)
Essential Question
How does power get into your home?

II. Modeling (Concepts to Teach)
Once electricity is generated at a power plant using nuclear, wind, water, or fossil fuel energy sources,
that energy then needs to be delivered to households. There are three steps involved in this process:
1. Stepping up the voltage for transmission: The electricity that is generated must be stepped up to a
higher voltage using a transformer. Because electricity must travel long distances from where it is
generated (produced) to where it is used (homes, schools, businesses, etc.), higher voltage electricity
is able to travel over longer distances more efficiently (i.e. with less loss of energy). The high voltage
lines carry electricity at voltages as high as 400,000 volts many hundreds of miles to substations.
Transformers – A transformer is an electrical device that takes electricity of one voltage and
changes it into another voltage.
2. Stepping down the voltage at the substations: At substations, high voltage electricity is steppeddown to a lower voltage and this electricity (in different power levels) is used to run factories,
streetcars, mass transit, light street lamps and stop lights, and is sent to neighborhoods.
3. Small transformers in neighborhoods reduce the voltage even further: The voltage is reduced
further before being safely delivered to homes and businesses. From transformers, electricity travels
into buildings through wires called service drops. The service drops connect to a meter box, which
measures the amount of electricity being used by that consumer or household. After being measured,
the electricity goes through a circuit breaker box into homes. A circuit breaker box limits the amount of
electrical current flowing through the wires.
Learn more about how electricity gets to you with this link:
https://www.tvakids.com/electricity/transmission.htm
Public Power Model
The Tennessee Valley Authority runs the power plants that generate electricity supplied to seven different
states but it is the 154 local power companies that resell and distribute the power to homes and
businesses. Local power companies are all publicly owned municipal utilities or co-ops. Municipal utilities
are owned by a city, county, or town and co-ops generally serve more rural areas. Being publicly owned
means that the goal of local power companies is not to make a profit but is to serve the needs of the
people. Most of the local power companies are part of a group called the Tennessee Valley Public Power
Association; this group partners with TVA to give the best service and prices to people using TVA power.
Find your local power company using this link: https://www.tva.com/Energy/Public-PowerPartnerships/Local-Power-Companies
LESSON PLAN: LESSON 2.3 – ENERGY DELIVERY
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There are times when an area experiences a loss of electrical power; this is called a power outage.
Power outages can be caused by problems at power stations, damage to equipment like transformers, or
from overuse of energy in an area.
Types of Power Outages
Power outages are categorized into three types based on the length of time of the outage and the effect
of the outage.
1. A transient fault is a short time, usually a few seconds, where there is no power and is typically
caused by a temporary fault on a power line. Power is automatically restored once the fault is cleared.
The fault on the power line can be caused by lightning, power lines slapping together in the wind, or
even animals.
2. A brownout occurs when there is a drop in the supply of electrical power. The term brownout comes
from the dimming experienced by lighting when the voltage drops. Brownouts can cause poor
performance of equipment or even incorrect operation. Brownouts can be caused by bad weather or
by overuse like during a heat wave if everyone runs an air conditioner on high all day and night.
3. A blackout refers to a total power outage in an area and is the most severe form of power outage.
Blackouts are particularly difficult to recover from quickly. Outages may last from a few minutes to a
few weeks, depending on the severity of the blackout and the configuration of the area’s electrical
grid. Blackouts result from or result in power stations tripping and usually occur from a combination of
extreme weather events, human error, poor preparation, and aging equipment.
In some instances, a power outage is deliberately caused by the electric company. This is known as a
rolling power outage. The electric company shuts down power to an area for a specific amount of time in
order to avoid a total blackout of the power system.
What happens when there’s a power outage?
The electrical grid is the connection of all the power plants and stations with each other. One grid can be
as large as half the United States. Technology has developed in this way so that if one power plant has a
failure, a neighboring power plant can increase its output to make up for the difference. Conversely,
having connected power plants can lead to mass power outages because it sometimes leads to a great
deal of stress on other power plants in the power grid. If neighboring power plants are already operating
at their maximum capacity, they would not be able to handle any extra load from a power plant failing. To
prevent themselves from overloading and failing, they will disconnect from the power grid. That only
makes the problem worse, and dozens of plants eventually disconnect leaving millions of people without
power.
Noteworthy Power Outage
One of the worst power outages to occur in the U.S. happened on August 14, 2003. It began with several
sagging power lines in northern Ohio brushed against some overgrown trees and shut down. The alarm
software failed and local operators were never made aware of the issue and it lead to overburdening of
many power lines in Ohio. In response, a power plant shut down but only made the problem worse. More
lines and more power plants dropped off the grid. This happened so fast that within eight minutes 50
million people across eight states and two Canadian provinces had been blacked out.
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Preventing Power Outages in the Future
Other than in 2003, there have been other noteworthy power outages
(http://insideenergy.org/2015/04/10/ie-questions-what-causes-blackouts/) What recent outages have
shown us is that the nation’s power grid is old and antiquated. Electric grids were designed and built to
supply power to cities but growth in population and technology has made it so that more power needs to
be delivered and needs to be delivered further and further away. The Northeast blackout of 2003 also
made it apparent that human response time is not quick enough. Thus, a lot of research has gone into
self-healing power grids. Theoretically, a self-healing power grid is a system consisting of sensors,
automated controls, and advanced software that monitors in real-time the distribution of power. This
system is able to detect and isolate faults in power lines and then can reconfigure the distribution network
to minimize the impact to consumers.

III. Checking for Understanding
Teachers can ask students these questions to determine understanding of concepts.

REMEMBER

UNDERSTAND

What are some causes of power outages? (Class discussion with the
teacher listing reasons on the board)
What are the effects of power outages? Together, brainstorm what happens
when there is a power outage. What are some of the effects? What happens
if you are cooking dinner? Doing homework? What if the whole city loses
power? What would some of the effects be? For people at work? (Class
discussion)
What does it mean that TVA local power companies run on a public power
model? (Class discussion)

APPLY

Watch the trailer for the book, “Blackout” by John Rocco
(https://childrensbooksheal.com/2012/01/06/blackout-by-john-rocco/)
Discuss these real peoples’ experiences during a blackout in New York City.
(Class discussion)

ANALYZE

How can you prepare for a blackout and what do you do if there is a power
outage? Read https://www.fema.gov/media-librarydata/436290d0fa2c5896ed91d54186d45017/FEMA_FS_blackouts_508.pdf for
suggestions. (Class discussion)

EVALUATE

How can mass power outages be prevented? What kind of technology is
needed? (Class discussion)
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IV. Guided Practice Ideas
Recommended Items:
The Flow of Electricity – How Energy Gets to You (Interactive Diagram) (see below)

Videos
•
•
•

How Does Electricity Reach Our Homes? https://www.youtube.com/watch?v=s8LzYzYRMOk
Power Generation: https://www.youtube.com/watch?v=F6YW8h8cML4
How Power Outages Are Fixed: https://www.youtube.com/watch?v=0DuAtWgV6iY

Field Trip
•

Field Trip: If possible, teachers take students on a field trip to a local power plant.

Activities
•
•
•

Interactive Diagram: The Flow of Electricity – How Energy Gets to You:
https://www.fpl.com/reliability/flow-of-electricity.html
Play charades: Teachers have students act out an “effect” of a power outage while other students
guess which effect they are portraying (ex: car crashes because stoplights are out)
List: Teachers have students come up with a list of activities that can be done during a power outage
to relieve boredom (use this link for suggestions https://rochester.kidsoutandabout.com/content/100things-do-kids-during-power-outage)

V. Independent Practice Ideas
Recommended Item:
Parent or Guardian Interview (See below) Interview Guide provided
Personal Practice
• Sequence chart: Teachers ask students to write a sequence chart or draw a diagram explaining how
power is transferred from the power plant to homes. Refer to The Flow of Electricity – How Energy
Gets to You (Interactive Diagram): https://www.fpl.com/reliability/flow-of-electricity.html
Practice That May Involve Parents or Guardians
• Parent or guardian interview: Interview Guide provided
o Students check their parents’ or guardians’ understanding of the things they learned in class.
Refer to Section II. Modeling for detailed answers.
o Do they know how energy is delivered to your home? (Answer: voltage is stepped up for
transmission; stepped down at substations; small transformers in neighborhoods reduce the
voltage even further)
o What do we typically do during a power outage?
• Mock Power Outage Family activity
o As a family, agree upon a set amount of time (30-60 minutes) that you will not use any
electricity.
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Make a list of all the things that you cannot do because you are without electricity.
At the end of the allotted time, have a family discussion of what it was like to be without
electricity in this modern era.
“How I Lived without Electricity” interview and write up: Interview Guide provided.
o Interview someone who has lived without electricity for a sizable portion of his/her life. This
can be a grandparent or older person or someone from the Amish community.
or
o Interview someone who lived without electricity for some time because of the effects of a
hurricane or other natural disaster.
o Write a three-paragraph paper based on interview answers about how the person lived
without electricity.
o
o

•

VI. Assessment
These items provide a check for understanding so teachers can easily determine whether concepts need
to be reinforced. These items can be graded, if desired.
• “How I Lived without Electricity” Interview and Write Up (if completed as Independent Practice, as
shown above)
• Parent or Guardian Interview (if completed as Independent Practice, as shown above)

VII. Materials Needed
No materials are needed for the “Recommended Items” in Guided Practice and Independent Practice
sections.

VIII. Closing the Lesson
In addition to the Essential Question shown below, teachers can reference Performance Objectives at the
top of the Lesson Plan.

Essential Question
How does power get into your home?
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WORKSHEET FOR ENERGY DELIVERY LESSON 2.3
NAME: _______________________

How I Lived Without Electricity
Instructions: Students interview a person who has lived without electricity for a period of time. This can be
a grandparent or older person or someone from the Amish community or someone who lived without
electricity for some time because of the effects of a hurricane or other natural disaster.
Name of Interviewee: ____________________________________
1. When did you live without electricity?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

2. How did you go about daily life without electricity?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

3. What do you think are the advantages of electricity?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
4. What are the disadvantages of electricity?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

WORKSHEET: HOW I LIVED WITHOUT ELECTRICITY
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WORKSHEET FOR ENERGY DELIVERY LESSON 2.3
NAME: _______________________

Parent or Guardian Interview
Instructions: Students interview a parent or guardian.
Name of Interviewee: ____________________________________
1. Who provides our power?
________________________________________________________________________________
________________________________________________________________________________
2. Did you know that our local power company uses a public power model? What is a public power
model?
________________________________________________________________________________
________________________________________________________________________________
_______________________________________________________________________________
3. How is electricity delivered to our home?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
4. How does a power outage happen?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
5. Have you ever experienced a blackout for an extended period of time?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

WORKSHEET: PARENT OR GUARDIAN INTERVIEW
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ENERGY GENERATION – LESSON PLAN 2.4

Energy Costs
This lesson is designed for 3rd – 5th grade students in a variety of school settings
(public, private, STEM schools, and home schools) in the seven states served by local
power companies and the Tennessee Valley Authority. Community groups (Scouts, 4-H,
after school programs, and others) are encouraged to use it as well. This is one lesson
from a three-part series designed to give students an age-appropriate, informed view of
energy. As their understanding of energy grows, it will enable them to make informed
decisions as good citizens or civic leaders.
This lesson plan is suitable for all types of educational settings. Each lesson can be
adapted to meet a variety of class sizes, student skill levels, and time requirements.
Setting

Lesson Plan Selections Recommended for Use

Smaller class size,
higher student
ability, and /or
longer class length

• The “Modeling” Section contains teaching content.
• While in class, students can do “Guided Practice,” complete the
“Recommended Item(s)” and any additional guided practice items the teacher
might select from “Other Resources.”
• NOTE: Some lesson plans do and some do not contain “Other Resources.”
• At home or on their own in class, students can do “Independent Practice,”
complete the “Recommended Item(s)” and any additional independent
practice items the teacher selects from “Other Resources” (if provided in the
plan).
• The “Modeling” Section contains teaching content.
• While in class, students complete “Recommended Item(s)” from “Guided
Practice” section.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.
• The “Modeling” Section contains teaching content.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.

Average class
size, student
ability, and class
length
Larger class size,
lower student
ability, and/or
shorter class
length

Public School
System Teaching
Standards Covered
State
Science Standards
•
KY MP.4 math
connection
•
TN ETS2 A.
•
VA Science Goal 4
•
VA Science Goal 6
•
VA Science Goal 8

Electrical Safety Reminder: Teachers should remind students that electricity is dangerous and that an adult should be
present when any recommended activities or worksheets are being completed at home. Always obey instructions on
warning labels and ensure one has dry hands when touching electronics or appliances.

Performance Objectives
By the end of this lesson, students will be able to:
•
•
•
•

Describe how electricity is measured in homes (kWhs)
Read and answer real world questions about an electric bill.
Plot points to create a line graph representing month electric charges.
Interpret a line graph depicting month electric charges.
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I. Anticipatory Set (Attention Grabber)
Essential Question
How much does my electricity cost?

II. Modeling (Concepts to Teach)
Measuring electrical energy consumption
Electrical energy consumption in your home is measured with the unit kilowatt-hour (kWh). This does not
measure the how much electricity is used but rather, the rate at which electricity is used. In other words,
when we talk about powering appliances in our home, we are interested in how much energy per unit time
the appliance draws, or the power of the appliance.
Power = Energy / Time
For electrical power, we use the watt (W) which is named after the scientist James Watt. One Watt is
equal to 1 Joule or energy used per second (1 W = 1J/s).
It is important not to confuse power and energy though they are closely related. Just remember that
power is the rate at which energy is delivered, not an amount of energy itself. The formula above can be
written to solve for energy:
Energy = Power * Time (Kilowatt * hour)
This means that one kilowatt-hour is defined as the energy equal to a power consumption of 1kw during 1
hour of use.
1kWh = 1kH * 1 hour
If an appliance consumed 2kW for 3 hours, what would be the energy consumed? Solution: 2 kW * 3
hours = 6 kWh. With relation to watts, the prefix kilo- means one thousand so 1kW = 1000 watts and
1kWh equals using 1000 watts for one hour.
Electric Bills
In order to give students a real world example, teachers should show a bill from the local power company.
However, if a local bill is not available, view this Nashville Electric Service (NES) bill:
https://www.nespower.com/PayMyBill/understandmybill2.aspx (this example includes an explanation for
each part of the bill – simply click on each section and read about it)
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When using any bill that includes a usage history (Usage History Graph on the NES bill), teachers can
ask math questions related to it such as
• Which month had the highest usage in kilowatt-hours (kWh)? Why might that be?
• Which summer months were probably the hottest?
• What was the amount of electricity (kWh) used in January? What is a possible reason for the
family using that much in January?
• How much more electricity was used last month compared to the current month?
Explanation:
Weather influences the amount of kWh required to keep a home comfortable. As a general rule, people
use more air conditioning during the summer months and that means more kWh. In the winter, for homes
with electric heat instead of gas, more kWh might be used then.

III. Checking for Understanding
Teachers can ask students these questions to determine understanding of concepts.

REMEMBER

What is shown on an electric bill? (Class discussion)

UNDERSTAND

Why is the information in an electric bill important? (Class discussion)
Looking at an electric bill, what unit of measurement is used to show how
much electricity is used each month? (Class discussion)

APPLY
Answer: kilowatt-hours (kWh) is measured on a monthly basis

ANALYZE

Compare and contrast what months of the year may have high vs. low energy
use and discuss why. (Teachers should write the months of the year and
seasons on the board. Together, teachers and students identify and label
possible high and low energy use months and discuss why.)
Answer: Explain that each home uses energy differently depending on the type
HVAC system in the home and that energy use is significantly affected by
water.

EVALUATE

What can you and your family do with the usage history information (prior 13
months of energy use) in the electric bill? (Class discussion)
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IV. Guided Practice Ideas
Recommended Items: Math activity (see below)
Practice that uses math/reading standards:
•

Math activity: Go to your utility’s website and download the last twelve months of usage. Determine
how much each kilowatt-hour used costs and explain why each month’s kWh usage was different
o Cost of each kWh = total bill / total number of kWh

V. Independent Practice Ideas
Recommended Item:
Personal Practice Worksheets and Answer Keys provided (see below)
Parent or Guardian Interview: Interview Guide provided (see below)
Personal Practice – Worksheets and Answer Keys provided
• Read an Electric Bill Worksheet and Answer Key provided
• Graphing Monthly Electric Bills Worksheet and Answer Key provided
• Identify ways that a family can reduce energy use in each month and rank those efforts in priority of
most effective in reducing the use to least effective in reducing the use. (Student writes these on a
piece of paper.)
Practice That May Involve Parents or Guardians
• At-home Scavenger Hunt: Students find five things in their home that run on electricity and
contribute to the electric bill. List them on a piece of paper. (Ex. Lamp, air conditioner, hair dryer,
etc.).
• Parent or Guardian Interview: Teachers ask students to interview their parents/guardians on the
use of electricity in their home. Interview Guide provided.
• eScore Self-Audit: Go to https://selfaudit.2escore.com/Home/Registration.aspx and register for the
energy evaluation to find out your home’s eScore. Families can discuss the results with his/her family
or guardian and list actions his/her family has committed to take based on audit results.
o Learn what the eScore is by going to https://www.2escore.com/AboutProgram.aspx and
clicking the link for the “eScore Overview” video
o After obtaining an eScore, TVA and your local power company provides homeowners with
simple ways to make existing homes as energy-efficient as possible.
o For families not comfortable doing a self-audit, go to
https://www.2escore.com/Documents/eScore_Overview_01242017_v7.pdf and follow steps
1-3 to have a certified energy advisor visit and evaluate the home to provide an eScore
Extended practice option
• Write a book report on your family’s electric bill. It can include characters, setting, main idea,
author, etc.
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VI. Assessment
These items provide a check for understanding so teachers can easily determine whether concepts need
to be reinforced. These items can be graded, if desired.
• Read an Electric Bill Worksheet and Answer Key provided
• Graphing Monthly Electric Bills Worksheet and Answer Key provided

VII. Materials Needed
The following materials are needed for the “Recommended Items” in Guided Practice & Independent
Practice sections.
• Optional: calculators

VIII. Closing the Lesson
In addition to the Essential Question shown below, teachers can reference Performance Objectives at the
top of the Lesson Plan.

Essential Question
How much does my electricity cost?
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WORKSHEET FOR ENERGY COSTS LESSON 2.4

Read an Electric Bill

NAME: _______________________

Objective: Students will be able to read and answer real world questions about an electric bill.

1. Approximately how many months did this billing period cover? _______________________
2. How was the number of kWh determined? _________________________________________
3. What was the amount of kWh used in this billing period? ____________________________
4. What is the total amount of the bill? $_____________________
5. What is the cost per kWh in Feb? (hint: cost/kWh used) ______________________________
6. How do you think the amount of the bill was determined? ____________________________
_____________________________________________________________________________

WORKSHEET: READ AN ELECTRIC BILL
LESSON PLAN: LESSON 2.4 – ENERGY COSTS
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WORKSHEET FOR ENERGY COSTS LESSON 2.4

Graph an Electric Bill

NAME: _______________________

Objective: Students will demonstrate how to plot points to create a line graph representing monthly
electric charges.

Monthly Electric Bill Graph ($)
Instructions:
Plot the monthly
electric bill amount
on the graph based
on the chart below.
Then, connect the
points.

$400
$350
$300
$250
$200
$150
$100
$50
$0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly Bill

Jan Feb Mar Apr May Jun
Jul
$256 $202 $169 $154 $158 $280 $389

Aug Sept Oct Nov Dec
$354 $273 $158 $206 $272

1. What is the highest bill? In what month does this occur?
_____________________________________________________________________________
2. What is the lowest bill? In what month does it occur?
_____________________________________________________________________________
3. List two ways to lower the energy bill in the summer months.
_____________________________________________________________________________
_____________________________________________________________________________
4. List two ways to lower the energy bill in the winter months.
_____________________________________________________________________________
_____________________________________________________________________________
WORKSHEET: GRAPH AN ELECTRIC BILL
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WORKSHEET FOR ENERGY COSTS LESSON 2.4

Interview Guide

NAME: _______________________

Instructions: Students interview parents or guardians on their use of electricity in the home.

1. What are some of the things we do in our family that uses the most electricity?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

2. Do we ever waste electricity, even by accident?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

3. How can we lower our electric bil?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

WORKSHEET: INTERVIEW GUIDE
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Answer Keys

LESSON PLAN: LESSON 2.4 – ENERGY COSTS

ANSWER KEY FOR WORKSHEET: READ AN ELECTRIC BILL

1. Approximately how many months did this billing period cover? 2 months
2. How was the number of kWh determined? Current meter reading minus previous meter reading
3. What was the amount of kWh used in this billing period? 952
4. What is the total amount of the bill? $105.79
5. What is the cost per kWh in Feb? (hint: cost/kWh used) 98.87 / 952 = 0.103
6. How do you think the amount of the bill was determined? Energy cost + customer charge

ANSWER KEY FOR READ AN ELECTRIC BILL WORKSHEET
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ANSWER KEY FOR WORKSHEET: GRAPH AN ELECTRIC BILL

Instructions:
Plot the monthly
electric bill amount
on the graph based
on the chart below.
Then, connect the
points.

Monthly Electric Bill Graph ($)

$400
$350
$300
$250
$200
$150
$100
$50
$0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Monthly Bill
Jan Feb Mar Apr May Jun
Jul
$256 $202 $169 $154 $158 $280 $389

Aug Sept Oct Nov Dec
$354 $273 $158 $206 $272

1. What is the highest bill? In what month does this occur?
$389 in July
2. What is the lowest bill? In what month does it occur?
$154 in April
3. List two ways to lower the energy bill in the summer months.
Ex: Keep the temperature of the house higher when no one is home by turning down the
air conditioning.
Plant a tree to provide shade and keep the home cooler in the summer.
4. List two ways to lower the energy bill in the winter months.
Ex. Keep the temperature of the house lower when no one is home by turning down the
heat.
Use area rugs on hardwood floors to keep feet warm.

ANSWER KEY FOR GRAPH AN ELECTRIC BILL WORKSHEET
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ENERGY GENERATION – LESSON PLAN 2.5

Energy Efficiency and Conservation
This lesson is designed for 3rd – 5th grade students in a variety of school settings
(public, private, STEM schools, and home schools) in the seven states served by local
power companies and the Tennessee Valley Authority. Community groups (Scouts, 4-H,
after school programs, and others) are encouraged to use it as well. This is one lesson
from a three-part series designed to give students an age-appropriate, informed view of
energy. As their understanding of energy grows, it will enable them to make informed
decisions as good citizens or civic leaders.
This lesson plan is suitable for all types of educational settings. Each lesson can be
adapted to meet a variety of class sizes, student skill levels, and time requirements.
Setting

Lesson Plan Selections Recommended for Use

Smaller class size,
higher student
ability, and /or
longer class length

• The “Modeling” Section contains teaching content.
• While in class, students can do “Guided Practice,” complete the
“Recommended Item(s)” and any additional guided practice items the teacher
might select from “Other Resources.”
• NOTE: Some lesson plans do and some do not contain “Other Resources.”
• At home or on their own in class, students can do “Independent Practice,”
complete the “Recommended Item(s)” and any additional independent
practice items the teacher selects from “Other Resources” (if provided in the
plan).
• The “Modeling” Section contains teaching content.
• While in class, students complete “Recommended Item(s)” from “Guided
Practice” section.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.
• The “Modeling” Section contains teaching content.
• At home or on their own in class, students complete “Recommended Item(s)”
from “Independent Practice” section.

Average class
size, student
ability, and class
length
Larger class size,
lower student
ability, and/or
shorter class
length

Public School
System Teaching
Standards Covered
State
Science Standards
• AL 5.16 5th
• GA S3L2.b 3rd
• KY 5-ESS3-1 5th
• MS E.5.10.1 5th
• VA 3.10d 3rd

Electrical Safety Reminder: Teachers should remind students that electricity is dangerous and that an adult should be
present when any recommended activities or worksheets are being completed at home. Always obey instructions on
warning labels and ensure one has dry hands when touching electronics or appliances.

Performance Objectives
By the end of this lesson, students will be able to:
•
•
•
•

List and explain ways to conserve energy.
Describe how conserving energy protects Earth’s natural resources.
Write to persuade others to be more energy efficient.
Determine the annual cost of operating appliances and electronics at home by
identifying the wattage/electricity required for operation.
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I. Anticipatory Set (Attention Grabber)
Essential Question
Why should we conserve energy?

Interactive
Show the class the interactive pictures from “Wasting Energy” found at the lower right of
https://www.valuesmoneyandme.co.uk/kids/activities-quizzes
Ask the following questions: What is wrong in the pictures? Are these people conserving
energy or wasting energy? Find and click on wasteful energy examples on the website.

II. Modeling (Concepts to Teach)
Why should we conserve energy
We live in a modern era that uses a lot electricity. It has been predicted that at the current rate of energy
consumption, humans use 2% more energy each year than was consumed the past year. In the U.S.,
with more than half of the electricity generated from fossil fuels, we are depleting fossil fuel reserves and
are at risk of running out. In order to preserve the natural resources found on Earth, we need to focus on
conserving energy. Other benefits of conserving energy include saving money on your energy bills, a
reduction in pollution from burning fossil fuels (this leads to fewer cases of respiratory disease), lowering
the rate of global warming, and having to mine fewer fossil fuels leads to mitigate habitat destruction.
A small list of ways to conserve energy in the home
1. Do not heat or cool rooms that are not in use.
2. Heat or cool the house 1 degree Fahrenheit less than usual. It’s hard to notice the difference but uses
much less energy.
3. Turn down the temperature for the hot water heater. According to the Department of Energy (DoE), a
water thermostat setting of 120oF is sufficient for most uses.
4. Install a programmable thermostat. This allows the use of only the energy needed to heat or cool a
house when people are at home by programming different temperatures for different time periods.
Thermostats that work with your smartphone are now becoming more common and affordable.
5. Prevent heat loss in the winter and heat gain in the summer by increasing insulation, filling cracks and
crevices and closing window coverings during sunny days in the summer. The Energy Star program
(a government-backed program that helps protect the environment by promoting energy efficiency)
estimates that more than 50% of a home’s energy use goes toward heating and cooling. Increasing
the insulation in attics, walls, floors, and ceilings slows the flow of air between inside and outside,
making it easier to control the temperature.
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6. Dry clothes outside on a clothes line instead of the dryer.
7. Do full loads of laundry or use “express wash” so only the amount of hot water actually needed is
used.
8. Use less hot water by taking a shower rather than a bath.
9. Unplug appliances when not in use. The term “phantom load” (also called “vampire electronics”)
refers to the energy that an appliance or electronic device consumes when it is not actually turned on.
According to the DoE, “in the average home, 75 percent of the electricity used to power home
electronics is consumed while the products are turned off.”
10. Turn off lights when not in use.
11. Replace incandescent light bulbs with CFLs or LEDs. According to Energy Star, LED lighting “uses at
least 75% less energy than incandescent lighting” and “lasts 35 to 50 times longer than incandescent
lighting.”
12. Use energy efficient appliances. Energy Star appliances use 10-50% less energy and water than
conventional appliances.
For more ways to conserve energy, go to the following websites:
• http://www.homeselfe.com/100-ways-to-save-energy/
• https://www.motherearthnews.com/renewable-energy/energy-efficiency/save-money-onenergy#axzz35iDH8oN9
Integrating English & Language Arts
•

•

Read the book Why Should I Save Energy? by Jen Green (find a copy in the online library at
http://www.worldcat.org/title/why-should-i-save-energy/oclc/300399188)
o Answer the following questions:
 Ask “What was the author’s purpose for writing this book?” (Answer: To convince or
persuade us to use energy more efficiently by explaining reasons we should
conserve.)
 “What was the author’s main idea? What was she trying to persuade us to do?”
 “What were the reasons or details she gave to support her main idea in this
persuasive book?”
 “These are all good reasons to persuade us to use energy more efficiently. Now let’s
learn how. Let’s think together and brainstorm ways we can use energy more
efficiently.”
Make a KWL chart to show ways to conserve energy
o Students can make their own chart on a sheet of paper or teachers can pass out copies using
the template found here: http://notebookingfairy.com/pixiedust/all-purpose/KWL-graphicorganizer-notebooking-page.pdf
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Important concepts to cover:
• Electricity is helpful, but it’s important to use only as much as needed. Becoming more energy
efficient can help make power plants work more smoothly, reduce costs and conserves the Earth’s
natural resources by using fewer of them.
• The two easiest ways to conserve energy are to turn off lights when leaving a room and turn
off/unplug appliances when they are finished using them.
o Some appliances, such as refrigerators, need to be plugged in all the time in order to function
properly. However, other items such as laptop and cell phone chargers do not always need to
be plugged in.
o Appliances and electronic devices that use electricity when plugged in, even while turned off,
are called vampire electronics. View this video to learn more:
https://www.youtube.com/watch?v=zgZfry82LC4
• Only use dishwashers, washing machines, and dryers when there is a full load. Teachers should ask
students to explain why this energy tip is important.
• Teachers can ask students about how they got to school that day. How could they have saved some
gasoline? (Ex. carpooling, riding the bus, riding a bike, walking)

III. Checking for Understanding
Teachers can ask students these questions to determine understanding of concepts.

REMEMBER

List reasons why it is important to use energy efficiently. How did the author
Jen Green convince us of this? How does using energy efficiently conserve
natural resources? (Class discussion)

UNDERSTAND

Fold a piece of paper in half, vertically (hot-dog bun style). On one half, list
reasons WHY it’s important to use energy efficiently; on the other half, list
the WAYS we use energy efficiently and the actions we take to use energy
efficiently. (Assessment)

APPLY AND
ANALYIZE

Write a persuasive essay convincing others to use energy efficiently using
the lists made in the UNDERSTAND portion, arguments from the book Why
Should I Save Energy?, and also what was on the KWL chart. (Students are
asked to write essays on a sheet of paper)

EVALUATE

What are the most important points to include when trying to convince others
to use energy efficiently? (Teachers ask students to use a highlighter to
highlight at least three points from each side of the UNDERSTAND list to
include in their persuasive essay)
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IV. Guided Practice Ideas
Recommended Items:
Your Planet Needs You Game and You Can Make Big Changes games (see below)

Games
All the games listed can be found at the Energy Star website:
https://www.energystar.gov/index.cfm?c=kids.kids_index
• Your Planet Needs You!
• You Can Make Big Changes!
• Meet the Energy Stars

Video
•

“Energy! Energy!” music video: https://www.youtube.com/watch?v=XTtb0khsVuM

V. Independent Practice Ideas
Recommended Item:
At-Home Checklist: 10 Ways to Conserve Energy (Worksheet Provided)
Parent or Guardian Interview: What Could We Do To Use Energy Efficiently? (Interview Guide
Provided)
Personal Practice
• Writing Activity: Teachers write the following question on the board and ask students to copy and
answer it on a sheet of paper: What if we all used our energy more efficiently?
• Calculate Cost to Making Things Work Worksheet and Answer Key provided
Practice That May Involve Parents or Guardians
• At-home Checklist: 10 Ways to Conserve Energy Worksheet Provided
• Parent or Guardian Interview: What Could We Do To Use Energy Efficiently? Interview Guide
Provided
Reading/Language Arts Activities:
• Writing Activity: Persuasive Essay: Follow instructions in Section III Checking for Understanding.
Write a persuasive essay convincing others to use energy efficiently. This paper must also include
some simple ways to accomplish the goal of using energy efficiently.
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VI. Assessment
These items provide a check for understanding so teachers can easily determine whether concepts need
to be reinforced. These items can be graded, if grades are desired.
• Writing Activity: Persuasive Essay (if completed in Section III Checking for Understanding or Section
V Independent Practice as shown above)
• Folded paper: List of WHY and WAYS to Use Energy Efficiently (if completed in Section III Checking
for Understanding)
• At-Home Checklist: 10 Ways to Conserve Energy Worksheet provided (if completed in Section V
Independent Practice as shown above)
• Parent or Guardian Interview: What Could We Do To Use Energy Efficiently? Interview Guide
Provided (if completed in Section V Independent Practice as shown above)

VII. Materials Needed
No materials are needed for the “Recommended Items” in Guided Practice and Independent Practice
sections.

VIII. Closing the Lesson
In addition to the Essential Question shown below, teachers can reference Performance Objectives at the
top of the Lesson Plan.

Essential Question
Why should we conserve energy?
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WORKSHEET FOR ENERGY EFFICIENCY AND CONSERVATION LESSON 2.5

NAME: _______________________

Ten Ways to Conserve Energy
Objective: Students will be able to understand how to minimize energy consumption.

Take-Home Assignment: Check at least 5 boxes
Show What You Are Already Doing to be Energy Efficient

Turn off the lights.

Use energy-saving light bulbs.

Shut off computers.

Use “smart” power strips.

Turn off devices when not in use (TV, game systems, etc.).

Use natural light, natural heating and/or natural cooling.

Unplug phone chargers when not in use.

Ask who pays the electric bill; talk with her/him about ENERGY STAR appliances.

Talk with your family about programmable digital thermostats.

Talk about home improvements, such as windows, doors, etc.

WORKSHEET: TEN WAYS TO CONSERVE ENERGY
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WORKSHEET FOR ENERGY EFFICIENCY AND CONSERVATION LESSON 2.5

NAME: _______________________

What Can We Do to Conserve Energy?
Objective: Students interview a parent or guardian.
1. What are some things we do regularly to use energy efficiently?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
2. Are there ways we can be better about using energy efficiently?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
3. What are some of your favorite ways to conserve energy by using energy efficiently? (Ex. hang out
clothes to dry; open windows; plant shady trees)
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
4. What are the advantages to you if you conserve energy?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
5. What are the benefits for the plant when people conserve energy?
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________

WORKSHEET: WHAT CAN WE DO TO CONSERVE ENERGY?
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WORKSHEET FOR ENERGY EFFICIENCY AND CONSERVATION LESSON 2.5

NAME: _______________________

Calculate Cost to Make Things Work
Objective: Students will be able to identify wattage required to operate appliances or electronics, calculate
the amount of electricity required to operate said items and determine the annual cost for operating things
they use at home.
Find 2 appliances or electronic devices in your home and identify the number of watts required to
operate each item. Most appliances list their wattage on the back or bottom of the appliance. If
wattage is not listed, use the chart below for reference. Fill in the calculation with the wattage
information to get the annual cost of electricity needed to operate each item.
EXAMPLE Calculation: “I watch 1 ½ hours of TV each day.”

Appliance/Electronic

Watts

Appliance/Electronic

Watts

Dishwasher

2400 Computer

150

Clothes Dryer

2400 Hair Dryer

1500

Microwave Oven

650 Alarm Clock

Refrigerator

210 Radiator Heater

1000

Washing Machine

900 Water Heater

4800

Color TV

200 PlayStation 3

107

Video/DVD Recorder

100 Xbox 360

125

Iron

1000 Wii (WiiConnect24 enabled)

2

550

WORKSHEET: CALCULATE COST TO MAKE THINGS WORK
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Appliance 2: ______________________________
(______ * ______) =
Avg. daily
Watts
use (hrs)

÷ 1,000 kW = _______kWh (Electricity needed to use appliance)

______kWh X .10
_______ = $ _______ Daily cost
Cost of
electricity
per kWh

365
_______ X ______
= $ ______ Annual cost

Daily
cost

Days

per year

Appliance 3: ______________________________
(______ * ______) =
Avg. daily
Watts
use (hrs)

÷ 1,000 kW = _______kWh (Electricity needed to use appliance)

______kWh X .10
_______ = $ _______ Daily cost
Cost of
electricity
per kWh

365
_______ X ______
= $ ______ Annual cost

Daily
cost

Appliance/Electronic

Days

per year
Watts

Appliance/Electronic

Watts

Dishwasher

2400 Computer

150

Clothes Dryer

2400 Hair Dryer

1500

Microwave Oven

650 Alarm Clock

Refrigerator

210 Radiator Heater

1000

Washing Machine

900 Water Heater

4800

Color TV

200 PlayStation 3

107

Video/DVD Recorder

100 Xbox 360

125

Iron

1000 Wii (WiiConnect24 enabled)

2

550

WORKSHEET: CALCULATE COST TO MAKE THINGS WORK
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ANSWER KEY FOR WORKSHEET: CALCULATE COST TO MAKE THINGS WORK

Appliance/Electronic

Watts

Appliance/Electronic

Watts

Dishwasher

2400 Computer

150

Clothes Dryer

2400 Hair Dryer

1500

Microwave Oven

650 Alarm Clock

Refrigerator

210 Radiator Heater

1000

Washing Machine

900 Water Heater

4800

Color TV

200 PlayStation 3

107

Video/DVD Recorder

100 Xbox 360

125

Iron

1000 Wii (WiiConnect24 enabled)

2

550

Note: Each calculation will vary based on students’ selections of appliances/electronic items
and average daily use.

ANSWER KEY FOR CALCULATE COST TO MAKE THINGS WORK WORKSHEET
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