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STEP 3 

Rd Standards 
NGSS Disciplinary Core Ideas 

ESS3.A: Natural Resources 

Energy and fuels that humans use are derived from natural sources. Some resources are 
renewable over time, and others are not. (4-ESS3-1) 

PS3.B: Conservation of Energy and Energy Transfer  

Energy is present whenever there are moving objects, sound, light, or heat. 

Energy can also be transferred from place to place by electric currents, which can then be used 
locally to produce motion, sound, heat, or light. The currents may have been produced to begin 
with by transforming the energy of motion into electrical energy. (4-PS3-2), (4-PS3-4) 

NGSS Science and Engineering Practices 
Planning and Carrying out Investigations 

Make observations and/or measurements to produce data to serve as the basis for evidence for 
an explanation of a phenomenon or test a design solution. 

Analyzing and Interpreting Data 

Represent data in tables and/or various graphical displays (bar graphs, pictographs and/or pie 
charts) to reveal patterns that indicate relationships. 

Constructing Explanations and Designing Solutions 

Use evidence (e.g. measurements, observations, patterns) to construct an explanation. 

Apply scientific ideas to solve design problems. 

Lesson Summary 
Students will be able to use tools to collect and 
analyze data to determine how much energy is 
used or wasted in a building. Working in small 
groups, students will complete a classroom 
energy audit, followed by a discussion to reflect 
on individual and class-wide behaviors that 
impact energy use in school.  

(Approx. total time: 45 minutes) 
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Objectives 
By the end of the lesson, students will 

Know (facts/information): 
§ An energy audit is a technique used to determine areas of energy conservation and waste.

§ Temperature, light, and electrical use in the classroom should be regulated so that
energy is used efficiently and productively, instead of wasted.

§ Definitions for energy source, vampire energy, non-renewable and renewable resources.

Understand (concepts, big ideas): 
§ Limited amounts of natural resources are available on earth. Each decision we make

about our use of natural resources can have positive or negative impacts on the
environment and other people.

§ Energy is present in different forms as it moves through natural and human-made
systems.

Be able to do (skills/behaviors/scientific and engineering practices): 
§ Identify areas of energy waste in the classroom.

§ Collect observational data about energy use in the classroom and share with peers.

§ Analyze data and consider potential solutions to energy problems.

Vocabulary 
§ data: a collection of facts from which conclusions may be drawn

§ energy audit: assessment of the electrical use of a building

§ energy conservation: taking action to use less energy resources

§ energy source: a material that can be used to produce energy for human needs

§ non-renewable resource: a resource that cannot be easily made or replaced naturally in
our lifetime

§ renewable resource: a resource that can be replaced or restored naturally in a lifetime

§ vampire energy: electric power used by appliances when they are plugged in but
switched “off” or in “standby” mode

Materials 
§ Teacher Materials:

¡ Chart paper or whiteboard to record results
¡ Problem Anchor Chart
¡ Active Listening Anchor Chart (Lesson 1.3) for review if needed
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¡ More detailed directions for energy audit:
o https://19january2017snapshot.epa.gov/sites/production/files/2016-

07/documents/wheel_studentact3.pdf

§ Student Materials:

¡ Classroom Energy Audit Data Collection handouts
¡ Paperclips
¡ Pieces of paper
¡ Temperature probes or thermometers if available
¡ Appliances to test: computer, charger, phone, pencil sharpener, tea kettle, fan, lamp etc.
¡ Team Communication Check-In handout, if needed

Instructional Strategies 
Link to Prior Knowledge (5 minutes) 

Students will review renewable and non-renewable resources and begin to 
identify ways that energy is used at school. 

Begin with a review of prior lessons. Non-renewable resources do not replace themselves, so we 
must be careful not to waste them.  

Where do you think the electricity in our classroom comes from? 

Students may share ideas about different energy sources from prior lessons. If they are not sure 
about the specific source for their town, a quick search on the internet by a student volunteer 
will usually reveal the primary source. Look back at sources selected in lesson 2.8.  

For many school systems, a power plant burns coal to produce electricity, which is transferred to 
the school through wires for everyday use.  

Lead a discussion about the cost of electricity and who pays for it. Typically, school divisions list 
their energy expenses online. Discuss how the money could be spent, if there were less energy 
waste. 

Instruction (30 minutes) 

Students will identify areas of the classroom in which energy is used or 
wasted. Working in small groups, students will answer questions about energy 
use in the classroom and share the results. 

Where do we use electricity in our classroom? 

Provide students with 3 minutes to walk around the classroom and brainstorm ideas. Gather 
again to discuss (e.g., lighting, computers, interactive white board, document camera, heating and 
cooling, pencil sharpeners, and audio speakers).  

Lead a discussion about the benefits of energy use in the classroom. It helps students learn 
productively, so it would be impossible to eliminate all energy use. The goal is to make sure the 
energy is being used efficiently, meaning none is wasted. 
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An energy audit is a process used to see where energy is wasted in a building. The main areas 
examined in energy audits are lighting, temperature of the room, and electrical appliances like 
computers. Energy audits typically use special tools to identify how much electricity is used. 

Tell students that they will work in groups to look for evidence of energy use in the classroom, 
and write them on chart paper or a white board. The list should include: Lighting, Temperature, 
Windows, and Appliances. Split students into groups of 4-5 and assign each group an area of 
focus. Share the following information with students about measuring energy efficiency. Websites 
can be shared with the whole class to fill in knowledge gaps. 

§ Temperature: The temperature group will be locating the thermostat. Is it close to an air
duct? Warm or cool air blowing near the thermostat can lead to an increase or decrease
of temperature, because the thermostat is “tricked” into thinking the whole room is that
temperature. The thermostat reading should be about 68 degrees in the winter and 78
degrees in the summer. Students can also make observations about the temperature of
the room using thermometers or temperature probes. Ask students to move around the
room and consider: Does it feel warm or cool? Are there certain areas of the room that
are warmer or cooler? Why? (Be sure to have them stand near computers and projectors.)

§ Windows: The windows group will check for blinds that can be used to block out
sunlight on hot days. They should check for drafts blowing near the window. They
should feel the window sill then use a simple “draft detector” to identify air flow. The
tissue paper will flap when there is a draft near a window or door. Poor insulation can
make it challenging to heat or cool a room, because the cold or warm air leaks in around
the cracks of the window.

§ Appliances: The appliances group will check for electricity use in the classroom.
Computers, tablets, and interactive white boards should be in “standby mode” when they
are not in use. If you go into system preferences, you will find that most computers have
an energy saver option that allows you to decide when screens will turn off, etc.
Appliances such as pencil sharpeners and chargers should not be plugged in when they
are not in use, as they draw vampire energy at all times. Students can check for “Energy
Star” ratings on the appliances. Read more about Energy Star at:
https://www.energystar.gov/index.cfm?c=kids.kids_index.

§ Lighting: The lighting group will check to see that the lights are only on when they are in
use. This includes looking for lights that could be turned off, checking to see how much
natural light comes in through the windows, and checking the energy efficiency of the
light bulbs. For more information about identifying the type of lightbulb used in the
classroom, visit this website: http://www.energy.gov/energysaver/lighting-choices-save-
you-money.

Today, you will be working in your groups to collect data about energy and energy efficiency in 
our classroom. Data means a collection of facts from which conclusions may be drawn. Discuss 
the questions on the data collection worksheet with your group members. I would like you to 
work together to decide who will collect data first. Then, take turns so that everyone gets a 
chance to collect, record, and review data. Afterward, we will come back together as a class, 
and your group will share your findings with everyone. 
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Provide time for students to measure and record energy use in the room. 
Circulate, ask questions and clarify directions as needed. 

After collection is complete, gather the students together for analysis. 
Ask each group to share their findings and make notes on the board. 

Teacher’s choice: Students can make notes on their paper as they listen to others, or you can just 
summarize on a chart like the one below. Refer back to the active listening chart if needed to 
make sure that students are listening and asking good questions of each other as they present 
what they learned.  

Energy Use Notes 

Lighting 

Temperature 

Windows 

Appliances 

Closing (10 minutes) 

Facilitate a discussion about evidence of energy use in the classroom and 
identify areas of interest for further research. 

After scientists collect data, they analyze it to look for problems and brainstorm solutions. Ask 
students to sit with their group and determine one thing that surprised them, one way the class 
could improve energy use, and one way that energy is wasted in the classroom. Remind students 
that each time they make a claim about energy usage in the classroom, they must support it with 
the data they collected. 

Where do you think energy is being wasted? 

What’s your evidence (from their data collection worksheet)? 

Are there any problems that we have identified in our classroom that we can add to our 
problem chart? 

Have you seen other places in our school, or in your homes, where you think energy is wasted? 

Assessment 
Review student data collection sheets as they are working. Ask questions about their results. 
Listen for evidence as they explain what they noticed about energy being wasted. 
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Optional Extensions 
Consider inviting a power company representative, an electrician, or the school custodian to class 
one day to share their perspectives on energy use in large buildings such as schools. What 
strategies do they have/use for conserving energy in buildings?  

Make a connection to math. Students can calculate the expense of the energy used in their 
classroom. A simple Kill-A-Watt meter is required for this activity, which can often be borrowed 
from the library, school facilities management, or purchased for about $20. First, research how 
much electricity costs at your school by looking online or contacting building services to obtain a 
bill (usually around $0.12 per kWh). Test various appliances in the room. Using the information 
about how many watts each appliance uses and how many hours per day the appliances are in 
use, students can multiply to calculate the expense per day, and then per month and year. As a 
follow-up, ask students to suggest some changes they could make such as unplugging or shutting 
down appliances, and calculate the difference in energy use (Energy in Action-Energy Problems: 
Appliances). 
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Planning Page 
Students will be able to use tools to collect and analyze data to 
determine how much energy is used or wasted in building.  

Link to Prior Knowledge (5 minutes)
Students will review renewable and non-renewable resources and begin to 
identify ways that energy is used at school. 

Instruction (30 minutes)
Students will identify areas of the classroom in which energy is used or wasted. 
Working in small groups, students will answer questions about energy use in the 
classroom and share the results. 

Provide time for students to measure and record energy use in the room. 

After collection is complete, gather the students together for analysis. 

Closing (10 minutes)
Facilitate a discussion about evidence of energy use in the classroom and identify 
areas of interest for further research. 
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Lesson 3.3 STUDENT HANDOUT 

LIGHTING WINDOWS TEMPERATURE APPLIANCES 

How many lights are in 
use in the classroom? 

Do you feel any drafts 
near the window sill? 

Is there a thermostat in 
the classroom? If so, 
what is the thermostat 
temperature setting? 

List the appliances that 
are plugged in: 

What types of light 
bulbs are in use? Are 
they energy efficient? 

Are there blinds that 
could be used to block 
heat on a sunny day? 

How does the 
temperature feel in the 
classroom (too hot, too 
cold, or just right)? 

Are there any 
appliances that could 
be turned off or set to 
“standby” mode? 

Is there enough natural 
light from the windows? 
Could any lights be 
turned off in any parts 
of the classroom? 

Using your “draft 
detector,” do you see 
any air flowing into the 
classroom from cracks 
in the windows? 

Are some places in the 
room colder than other 
places? Where is it 
colder? 

Are there any electrical 
chargers that are 
plugged in, but not in 
use? 
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Directions for the Draft Detector: Take the small piece of paper and paper clip you made. This is a 
“draft detector.” Walk up to the window, and hold the piece of paper at four different spots along 
the edge of the window, where the window meets the wall. Hold it still for about 30 seconds in each 
spot. Be sure to get really close to the window, if you can do it safely, and make sure that the heating 
vents aren’t blowing the paper. 

Does the paper move? Can you feel warm or cold air coming in through the window? If you can feel 
air move, the windows are not energy-efficient. Are your windows energy-efficient?  

Reference: Environmental Protection Agency. (2009). A simple energy audit. Retrieved from: 
https://www3.epa.gov/climatechange/Downloads/ghgemissions/wheel_studentact3.pdf 
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