
 

Introduction: Driving Questions: How does the way we 
generate and use electricity impact our environment? What 
can we do to reduce our negative impacts? 
 

1.  Brainstorm at least 3 ways we generate electricity. 

 
 
 
 
 

2. What do you think are some positive impacts of generating electricity? (at least 3) 
 

 
 
 
 
 
 
 

3. What do you think are some negative impacts of generating electricity? (at least 3) 
   

Electricity & the Environment (Grade 5 Offline)                        1 



 

Lesson 1: Electrical Generation 

How can electricity be generated?  

 
1. Describe what you think is happening in the image above. 
 
 
 
 
 
2. How do you think this combination of objects generates electricity? 
 
 
 
 
 
3. Look at the diagram above for generating electricity. Check off the energy sources 

that we use to generate electricity that you think might use this method to generate 
electricity in the table below. 

 

❏ Coal 
❏ Methane: Cow Power 
❏ Methane: Landfill Gas 
❏ Hydro 

❏ Geothermal 
❏ Nuclear 
❏ Oil 
❏ Photovoltaics 

❏ Solar Collector 
❏ Wind 
❏ BioMass: Wood 
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4. What could you put other than a light at the end of the diagram?   
 
 
 
5. Look closely at the Electricity Generation Source Cards on the next 2 pages. Use 

them to fill in the chart below by adding a check mark in each column that applies. 
 
Renewable Resources are energy sources that we will always have more of.   
 
Nonrenewable Resources are energy sources that have a certain amount that will run 
out someday, or that take thousands or millions of years to recreate. 
 

Generation Source  Uses a 
VEEP/NHEEP 
generator 

Uses 
steam 

Renewable  Nonrenewable 

Coal  ✔  ✔    ✔ 

Methane: Cow Power         

Methane: Landfill Gas         

Hydro         

Geothermal         

Nuclear         

Oil         

Photovoltaics         

Solar Collector         

Wind         

BioMass: Wood         

Natural Gas         

 
Look back at your predictions on page 2 - how did you do? 
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Lesson 2:  Impacts of Electricity Generation 

What are the impacts of electricity generation on our natural 
resources? 
Look at the next 2 pages on natural gas and wind.  Each source will have a negative 
impact listed for the Hydrosphere, Geosphere, Atmosphere, and Biosphere.  Compare 
the impacts of natural gas and wind on the spheres in the chart below. 
 

 
 

Non Renewable Electricity Source 
Natural Gas 

Renewable Electricity Source  
Wind 

Effects on 
Hydrosphere 
(water) 
 
 
 
 

   

Effects on 
Geosphere 
(land) 
 
 
 
 

   

Effects on 
Atmosphere 
(air) 
 
 
 
 

   

Effects on 
Biosphere  
(living things) 
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Underground water can be polluted when 
natural gas is extracted from earth. 

Natural landscapes are damaged when 
searching for and extracting underground 

gas deposits.  

 

Pollution (nitrogen oxides and smog) from 
burning natural gas has been linked with 
human health problems such as asthma, 
bronchitis, lung cancer, and heart disease. 

 

Burning natural gas releases carbon 
dioxide (a greenhouse gas) into the air. Also, 
methane (an even stronger greenhouse gas) 
can leak during exploring, drilling, refining 
and transporting natural gas.  
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There are no major impacts on air. 

Impacts to the landscape vary by size and 
location of the turbine. Large, mountaintop 
turbines require clearing and roads. 

 
There are no major impacts to natural 
habitats and living things. 

 
There are no major impacts on oceans, 
rivers or streams. 
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Lesson 3: Exploring Wind Power with Pinwheels 

How can you design a wind turbine to catch 
the wind? 

Materials:  
❏ 1 Pinwheel template - on next page 
❏ 2 Pencils, unsharpened 
❏ 2 Straight Pins 
❏ 2 Beads 

 
Instructions: 

1. Cut out the pinwheel template along the square solid outside line. 
2. Cut on the lines from the corners to the center circle. 
3. Push the pin through all 5 dots (4 on each corner & 1 

in the middle) to make a small pinhole. 
4. With the outline facing up, carefully push through one 

of the dots in the corner from the underside.  
5. Curl a second corner toward the pin and push through 

the dot in the corner. 
6. Repeat with the 3rd and 4th corners to create a 

layered effect 
7. Push the pin through the center dot.  
8. Add the bead and then push the pin slowly into the 

top of the eraser. 
9. If you are confused, watch this video 

((https://tinyurl.com/make-a-pinwheel)  
10.The same procedure will be used for the three 

sided pinwheel. 
 
 
1. Blow towards the front of the pinwheel. Blow towards 

the side of the pinwheel. What do you notice? 
 
 
 
 
2. Compare the 3 bladed and 4 bladed pinwheel. What do you notice? 
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Testing Wind Speed 
Make a large, colored dot on one corner of each pinwheel (see 
image at right). 
 
Put your pinwheel in front of a fan, outside in the wind, or blow 
on it yourself.  Make a slow motion video (most smartphones 
have this option) of your pinwheel as it spins for 10 seconds. 
Count how many times your pinwheel spins at low, medium, 
and high wind speeds.  
 
1.  Fill in your observations in the chart below. 

Pinwheel 
blades 

Source of wind  # of spins at 
low wind 
speed 

# of spins at 
medium wind 
speed 

# of spins at 
high wind 
speed 

3         

4         

 
2. Which wind speed produced the most spinning?  Why do you think that happened? 
 
 
 
3. Look at the graphs of monthly average wind speed in 2 sets of towns on the next 

page. Use what you learned with your pinwheel.  Where would you choose to put 
wind turbines?   

 
Graph A - Searsburg or Jericho ( Circle one) 
 
Graph B - Rochester or Orange ( Circle one) 
 
4. Why did you choose these towns?  Give evidence for your reasoning. 
I claim that ____________________would be a good place to build a wind turbine 

because (use evidence from the graphs to support your claim) 
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Optional Wind Fun Extensions 
 

1. Scale up or down the template: Make the 3 or 4 bladed pinwheel again but 
make them smaller and/or larger than your original design.  Test the spins with a 
slow-mo video and see if size makes a difference. 

2. Make pinwheels with different weight papers:  Make the 3 or 4 bladed pinwheel 
again but try with different types/thicknesses of paper.  Try cardstock, printer 
paper, newspaper, construction paper, etc.  Test the spins with a slo-mo video 
and see which paper is the most effective. 

3. Create some “rules” for the best performance of the pinwheel: Use your testing 
as evidence to explain why some things worked and some things didn’t.  How 
would you explain to a friend the best way to make a pinwheel? (Ex: Larger 
pinwheels work best with thin paper like newsprint. Is this true?)  

4. Design your own pinwheel: Create your own template and experiment with 
different shapes to see which type of pinwheel can catch the wind best. 

 
Have an adult take a photo of your design and share on our social media!  

● facebook.com/NHenergyed or facebook.com/VTEnergyEducation 
● instagram.com/vtenergyed or instagram.com/nhenergyed  

 

   

Electricity & the Environment (Grade 5 Offline)                        15 

https://www.facebook.com/NHenergyed/
https://www.facebook.com/VTEnergyEducation/
https://www.instagram.com/vtenergyed/
https://www.instagram.com/nhenergyed/


 

Lesson 4: Exploring Solar Power 

How can you use the sun to generate electricity? 
Look at the following photos where we used a PV panel (PV stands for photovoltaic, 
but is often just called “solar”) to generate electricity, but covered part of the panel with 
cardboard.  Use this to answer the questions that follow. 
 

     

   

 
 
 

 
1. Fill in the Table below from the images above. 

Percent of PV Panel Covered  0%  25%  50%  75%  100% 

Volts of Electricity           
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2. What percent of coverage generated the most electricity?  Why do you think that 

happened?  Give evidence. 
 
 
3. What does the cardboard covering the panel represent?  What types of things 

might cause coverage of a real solar panel? 
 
 
 
4. Find a roof (yours or one in your neighborhood).  Check it 3 times in one sunny day 

(before the sun goes down).  Estimate how much of the roof is covered or does not 
get sun. 

  Morning  Noon  Afternoon  

% of roof that is covered        

 
5. Would you recommend putting PV panels on this roof?  Why or why not? 
 
 
 
 
 
6. Does the amount of sun or coverage on an area (like the roof you looked at) change 

depending on time of year?  Explain your answer. 
 
 
 
 
 
7. The chart at right measured the volts produced by a 

solar panel in the sun over 2 days at similar times. 
Explain why you think the volts are different at the 
same time of day. Use evidence from the chart. 
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Solar Panel Angle 
 
Inspect the chart below to answer the questions that follow.   
 
Students placed a lamp in front of the panels below and recorded the number of volts 
produced. Each panel is set at a different angle. 

Solar Panel 
angle to the 
light source 

Voltage (Volts) 
produced by 
the solar panel 

 

 

0o  2.93 

15o  2.97 

30o  3.30 

45o  3.38 

60o  3.47 

75o  3.49 

90o  3.55 

 
1. Which angle produced the most volts? 
 
 
2. Which angle produced the least volts? 
 
 
3. Explain the relationship between the angle of the panel and the volts produced. 

Why does the amount of volts increase or decrease as the angle of the panel 
changes?  
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Solar Panels for our homes    

Fixed solar panel 

 
(Does not move) 

Single axis solar panel 

 
(Moves vertically) 

Dual axis solar panel 

 
(Moves vertically and horizontally) 

 

         

 
 
1. Look at the three types of solar panels above. What is the same? What is different?  

Similarities   Differences 

   

 
2. Using your list above, which panel will generate the most electricity? The least? 

Rate the three panels in the boxes below each picture from 1-3 with 1 generating 
the most electricity and 3 generating the least.  

 
3. Why would one of the above solar panels generate more electricity than another 

solar panel? Support your claim with evidence.  
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4. Find a place in your yard or neighborhood that would be a good place for PV/Solar 

panels.  Draw a map of where you would put the panels.  What angle would you 
choose?  Would you have a fixed or moving panel?  Explain why you chose your 

location and any other options.   
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Lesson 5: LEDs vs. Incandescents 

What happens when you switch to LED light bulbs in your 
home? 

Part 1: Light Bulb Scavenger Hunt 
Fact: The average American house has 60-70 lamps (light bulbs) per house. 

 
How can you tell if a bulb is incandescent, CFL or 
LED?  This picture shows the basic differences 
between bulbs. Note that LEDs often look like 
incandescents, except that they have a solid plastic 
collar near the base instead of being all glass.  

 

Search out the bulbs in your home. Count how many of each type of bulb is in your 
home and fill in this table. 

Type of bulb  Number in your home 

Incandescent   

CFL (Compact Fluorescent Light)   

LED (Light Emitting Diode)   

Unknown   

 
We are going to explore these different kinds of bulbs to find out: How do these bulbs 
compare to each other?  Does one of them use less energy than the others? Is one 
better for the environment than the others?  Is one of them cheaper to run? 
 

On the next page you will need to find the watts for a bulb. 
To do this turn off the bulb. *Caution!  Some bulbs can 
get hot.* Incandescents usually have text on top of the bulb that 
includes the watts. CFLs and LEDs usually have the same text near the 
bottom of the bulb. If you can’t see the bulb, or if there’s no text on it, 
assume that it is 60 watts for an incandescent, 14 for a CFL, and 9 for 
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an LED.   

Part 2: Exploring Costs and Impacts of a Lightbulb  
1. Find an LED and an incandescent bulb in your home.  Fill out the chart below to 

compare. 

Costs and impacts of a bulb in 
one day  

Example   Incandescent 
Bulb 

 
(Use 60 watts if you 

can’t find one) 

LED Bulb 

(Use 9 watts 
if you can’t 
find one) 

How many watts is this bulb?   100 watts       

How many hours per day is the 
bulb on? Estimate.  

6 hours       

How much electricity in kWh per 
day does it use each day?  
Multiply watts X hours per day and 
divide by 1000.  

600 
1000 

 
=0.6kWh 

     

How much do you pay per day to 
use this bulb? 
Multiply kWh per day X $0.15 
(current cost per kWh – Round to 
hundredths) 

0.6 x 0.15= 
 

$0.09 

     

How much does the bulb emit in 
Carbon Dioxide (CO2) per day?  
Multiply kWh per 
day X 14 (balloons 
of CO² per kWh).  
 

0.6 x 14= 
 

8.4 balloons 
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(The volume of (1) 12” diameter balloon equals the volume of carbon dioxide emitted from .07 kWh of 
electrical usage.) 
1. Fill in the Chart below: 

Costs and Impacts of a bulb in 
one year 

Example: 100w 
Incandescent bulb 

Incandescent 
Bulb 

LED Bulb 

How much electricity in kWh per 
day does it use each day?  
 

Multiply watts X hours per day and 
divide by 1000.  

600 
1000 

 
=0.6kWh 

     

How much do you pay per year? 
 

Use your $ per day in the first chart 
above x the number of days in a year. 

.09 x 365= 
 

$32.85 

   

How much Carbon Dioxide does 
each bulb emit in a year? 
 

Use your CO² per day in the first chart 
above x the number of days in a year. 

8.4 x 365= 
 

3,066 balloons 

   

 
Carbon dioxide is a greenhouse gas that keeps our planet livable. Too little and 
the planet gets cold. Too much and the planet gets warm; this is the problem we 
are having right now.  Burning coal, natural gas, oil, and wood to generate 
electricity (which we use to light our light bulbs!) releases more CO² into the 
atmosphere. 
 
2. Is one of these bulbs better for the environment than the others?  Give evidence. 

 
 
 
 
3. Is there a difference in cost?  How much? 
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4. Which type of bulb would you rather have in your home?  Why? 
 
 
 
 
 
5. Is there a change you can make in your own home?  Share your findings with family 
and friends! 
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Lesson 6: New England and US Electricity Production 

Where does our electricity come from? 
Look at the Pie Charts on the next page, then answer the questions. 
 

  United States  New England 

1. What resource 
powers the largest 
amount of 
electricity? 
 

   

2. What resource 
powers the smallest 
amount of 
electricity? 
(Don’t use ‘Other’) 

 

   

3. Which slice of pie 
would you like to 
see bigger? 
Why? 

 

   

4. Which slice of pie 
would you like to 
see smaller? 
Why? 
 

 

   

 
 

5. How would you use less electricity? 
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Learning Assessment 

 
Write an argument that answers the question:  
How does the way that we make and use electricity impact our 
environment?  What can we do to reduce our impact? 
 
1. Claim 
I claim that electricity impacts our environment by 
 
 
 
 
2. Evidence 
Use evidence and observations from the different lessons to provide scientific data to 
support your claim about how electricity impacts our environment.  What are the ways 
that we can reduce our impact? 
 
 
 
 
 
 
3. Reasoning 
Explain how changing the way we use electricity will reduce electricity’s impact on the 
environment. Use your evidence (data and observations) from the previous lessons to 
support your thinking about how using less electricity decreases environmental impact.  
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Make an Action Plan 
● In Lesson 1 & 6, we learned about different ways (sources) to generate electricity. 
● In Lesson 2, we learned some of the negative impacts of electricity generation sources. 
● In Lesson 3 & 4, we experimented with some cleaner, renewable ways to generate 

electricity. 
● In Lesson 5, we learned that LED bulbs use less energy than Incandescents, emit less CO², 

and cost less money.  
 
How can YOU use less energy (and reduce negative impacts?)  Brainstorm actions 
steps that you could take with your family and make a goal (or a few!) below.  Watch 
the DOT Video (https://tinyurl.com/dotvideo1) to learn about even more actions that can 
save energy. 
 

Actions that I/my family would like to take: 

 

 

My/My Family Energy Saving Goal 
I/We will reduce how much energy my/our family uses by.... 

 
 

Action 
 

 
 

How often 

 
After you get good at your first goal, can you add another?  Can you continue these for 
a month?  A year? More? 
Call a friend or family member.  What kinds of energy action plans might they come up 
with? 
Want to go deeper? Make a SMART goal to use less energy! 
 
Have a guardian share your goals on our social media!  
facebook.com/NHenergyed or facebook.com/VTEnergyEducation 
instagram.com/vtenergyed or instagram.com/nhenergyed  
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