
 

Introduction: Generating Electricity 
Focus Question:  How do we generate electricity? 

Driving questions: How can we decrease the negative environmental 
impacts* of our electricity use? What can we do in our homes? Our 
school? Our communities? 
 

1. What 3 things do you think YOU could do to decrease the negative impacts of 
electricity use? 

 

 
2. What do your family or friends think they could do to decrease the negative 

impacts of electricity? 

 

 
3. What do you think are two positive impacts of electricity generation? 

 

 
4. What do you think are two negative impacts of electricity generation? 

 
 
 
 

*Note: There is a glossary of terms at the end of this packet. Words/phrases included in the 
glossary are starred and written in purple.*   
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Investigate methods used to generate electricity 

Many of the electricity generation methods below use the following process. What do 
you notice?

 
Look at the following 12 diagrams of electricity generation methods and answer the 
questions at the end.  

  

 

 
Electricity and the Environment (MS: 6-8 offline) 2 
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Which electricity generation methods are from renewable resources?  Which are from 
nonrenewable sources? (Renewable resources are not depleted when used. 
Nonrenewable resources will run out or not be replenished.) 
 

Renewable*  Nonrenewable* 

  

 
1. Choose 2 of the electricity generation methods that you believe have the least 

environmental impacts.  List and explain your reasoning: 
 
 
 
 
 
 
 
 
 
 

2. Choose 2 of the electricity generation methods that you believe have the 
greatest environmental impacts.  List and explain your reasoning: 
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Lesson 1: Impacts of Electricity Generation 
Focus Question: What are some negative effects of generating electricity? 
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 2: Lights and Energy* 
Focus Question:  What’s the difference between LED and Incandescent 
bulbs? 
 
Part 1: Which type of light bulb is the most efficient? 

A large percentage of the electricity we used is for lighting.  Let’s look at data from 2 
different types of bulbs and see which is better. 

 
 
 
 
 
 
  Type of Bulb 

 
Incandescent* 

 
LED* (Light Emitting Diode) 

Temperature when bulb is OFF   76℉  76℉ 

Power - Watts* (W)  79W  11W 

Temperature when bulb is ON   288℉  80℉ 

 
1. “Energy Efficient*” means using less energy to provide the same service. Based 

on the measurements, which bulb type (LED or Incandescent) would you claim 
produces light most efficiently? What is your evidence? 
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2. Use these photos from light bulb boxes to fill in the chart below. 

Incandescent Light Bulb 
 

 

LED Light Bulb 
 

 

 

Incandescent  LED 
 Brightness (lumens)     
 Estimated Yearly Cost ($)     
 Life (years)     
 Light Appearance (scale of warm-cool)     
  Power Used (W)     
 

3. Considering the above characteristics: Which type of light bulb would you 
argue is best for the environment? What’s your evidence and reasoning? 
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Part 2: At Home Light Bulb Challenge 

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. 
Incandescents will usually be 40 watts or higher.  

 

1. Count how many of each type of bulb is in your home and fill in this table. 

Type of bulb  # in your home 

Incandescent   

CFL* (Compact Fluorescent Light)   

LED (Light Emitting Diode)   

Unknown   

 

How to find the watts 

Do you know where to look? Turn off the bulb. 
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, on the 
plastic collar. 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 7 for an LED.  
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Exploring the Cost of Bulbs 

2. Fill in the chart below with information about 2 incandescent bulbs in your home. If 
you do not have any incandescent bulbs, fill in as though you have a 60W and a 
75W Incandescent bulb. 

Cost to Operate An Incandescent Bulb  Example  Bulb #1  Bulb #2 

Where are the incandescent bulbs? 
Write the room and location 

Kitchen 
ceiling lamp 

   

How many watts is the bulb?  
See image on pg 3 to find the watts on a bulb. 
Use 60 and 75 watts if unknown 

60 Watts     

How many hours per day is the bulb on? 
Estimate or ask a family member to help you 

3 hours     

How many days per year is the bulb on? 
Estimate or ask a family member to help you 

365 days/year     

How many hours per year is the bulb 
used? 
Multiply hours per day X days per year 

3 hours x 365 days 
= 1,095 hours/year 

   

How many watts per year does it use? 
Multiply watts X hours per year  

60 X 1,095 = 
65,700 watts/ year 

   

How many kilowatts (kWh*) per year 
does it use?  1

Divide watts per year by 1000 

65,700 watts ÷ 
1000 = 65.7 
kWh/yr 

   

How much money do you pay per year to 
use this bulb? 
Multiply kWh per year X $0.15  2

65.7 kWh X 
0.15/kWh = 
$9.85/year 

   

What are the Carbon Dioxide emissions* 
associated with using this bulb per year? 
Multiply kWh per year x 1.2 pounds (lbs) 

65.7 kWh/year X 
1.2 lbs CO2/year =  
78.84 lbs CO2/year 

   

 

1 Most electric bills measure electricity in kilowatt hours (kWh). 
2 Current cost per kWh 
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3. Fill in the chart below with information about 2 LED bulbs in your home. If you 

do not have any LED bulbs, fill in as though you have a 9W and a 7W LED bulb. 

Cost to Operate an LED Bulb  example  Bulb #1  Bulb #2 

Watts of a bulb  9 watts     

How many hours per day is the bulb on? 
Estimate or ask a family member to help you 

3 hours     

How many days per year is the bulb on? 
Estimate or ask a family member to help you 

365 days/year     

How many hours per year is the bulb used? 
Multiply hours per day X days per year 

3 hours x 365 
days = 1,095 
hours/year 

   

How many watts per year does it use? 
Multiply watts X hours per year  

9w x 1,095 = 
9,855 wh/ year 

   

How much electricity in kWh per year does 
the LED bulb use? 
Divide watts per year by 1000 

9,855 ÷ 1,000 
= 
9.85 kWh/yr 

   

How much money do you pay per year to 
use this bulb? 
Multiply kWh per year X $0.15  

9.85 x $0.15 =  
$1.48 

   

What are the Carbon Dioxide emissions 
associated with using this bulb per year? 
Multiply kWh per year x 1.2 pounds (lbs) 

9.85 kWh/year X 
1.2 lbs CO2/year 
=  
11.82 lbs 
CO2/year 

   

 
4. How much money does it cost to light both incandescent bulbs for a year? 

_________ 

5. How much money does it cost to light both of the LED bulbs for a year? ________ 

6. How much money is saved by using both LED bulbs instead of Incandescent 
bulbs?  _______________ 

7. How much less Carbon Dioxide is emitted by using both LED bulbs instead of 
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Incandescent bulbs? ______________ 

 

Optional extension: Feeling the heat from different bulbs 
 
Turn on an incandescent light bulb for 5 minutes.  Carefully place your hand near, but 
NOT ON the bulb after it has been lit for 5 minutes.  If you have a non-touch 
thermometer, use it to measure the temperature and record your observation. 
 
8. What do you feel from the incandescent?  
 
________________________________________ 
 
 
 
Now, find a different type of light bulb (Circle: CFL or LED) and repeat the same 
procedure. 
 
9. What do you feel from the CFL or LED?  

 
__________________________________________ 
 
10.Why do you think there is a difference?  
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Lesson 3: Appliances and Energy 
Focus Question: Which appliances use the most energy? 
 

Part 1: Which appliance uses the most power*/energy in a day?  

Toaster  Internet Router 

 

1. Make Predictions:  Toaster or Internet 
router 

Why? 

Which appliance will 
draw more Power when 
turned on? 

   

Which will use more 
Energy to run throughout 
an average day?   

   

 
2. Complete the table to see much power each appliance draws at one time. 

Power  Microwave  Toaster  Internet Router 

Watts (W)  1500 watts  125 watts  6 watts 

Kilowatts (kW)  
Divide watts by 1000 

1.5kW 
   

 
*Power vs Energy* Power is the rate of energy use at any given moment.  For more, see the 
glossary. 
Using the Microwave column as an example, fill in each column of the table below to 
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estimate the amount of energy a typical person uses each day when running these 
appliances. 
 

Energy  Microwave  Toaster  Internet Router 

Estimate Daily Time the 
appliance is in use in minutes 

10 minutes     

Estimate Daily Time in use in 
hours (Divide # minutes by 60) 

0.16 hours     

Kilowatt Hours (Multiply 
kilowatts by hours) 

0.24 kWh     

 

4. Was your prediction about which appliance would require the most power to 
operate correct? Why did that appliance use more when turned on? (See Question 2 
above) 

 

 

 

5. Was your prediction about energy use over one day correct? Why did that 
appliance use more energy over a day? (See Question 3 above) 

 

 

 

 

 

 

 
Electricity and the Environment (MS: 6-8 offline) 15 



 

Part 2: Appliance data  

1. Look for the information label (located on the back, bottom or side) of two 
appliances. If you can’t find the information on the appliance, look up the make 
& model online. 

These are some examples: 

 

Bread Machine (680W)   Radio (50W) 
 

2. Record the Wattage information for three different types of appliances: 

Appliance Name  Wattage 

   

   

   

 
3. Are the wattages similar or different? If different, why do you think the three 

wattages are different? What is different about the appliances? 
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Electronic appliance scavenger hunt 

 

1. Find 2 appliances that require high wattage but are used for a short period of time. 
 

Appliance Name  Wattage  Daily Use Estimate 

     

     

 
 
2. Find 2 appliances that require a low wattage but are used over a long (maybe 24 

hour) period of time. 

Appliance Name  Wattage  Daily Use Estimate 

     

     

 
3. Of the 4 appliances you just picked, which one do you think uses the most energy 

over the course of one day?  Why? 

 

 
4. Which do you think uses the least?  Why? 
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6. Find 2 appliances that you believe continue to require a low wattage of power even 

when they are “turned off.”  This is called Vampire Power*.  

 

Appliance Name  Why do you think they are still drawing power when off? 

   
 
 

   
 
 

Check out this article for answers and what you can do about Energy Vampires. 
https://tinyurl.com/NHEEPVampires 
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Lesson 4: Electricity Sources  
Focus Question: Where does our electricity come from? 

 
 
 

1. Fill in the table 

  New England  U.S.A. 

Total % of electricity 
from renewable sources. 
List and show total % 

 
 
 
 

 

Total % of electricity 
from non-renewable 
sources. List and show 
total % 
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2. Considering environmental impacts, which resource for electricity generation would 

you like to increase in the region and why? Which would you like to decrease and 
why? 

Change/Region  New England  Entire U.S.A. 

Increase and why 
 

   

Decrease and why     

 

3. Talk to whoever pays your electric bill. What information can you learn from your 
bill? How much electricity does your home use in a month? What sources does it 
come from? 

 
 
 
4. What are some ways you could:  

a.  use less electricity or  
b.  use electricity more efficiently or  
c.  help to increase your school’s or community’s use of renewable energy 

sources for electricity? 
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Lesson 5: Electricity and Climate Action 
Focus Question: What can YOU do? 

Vermont: (NH students skip to page 21) 

Less Energy, More Renewables: Getting to Vermont’s 
Goal of 90% by 2050  

Look at VEEP’s poster on the next page and use it to answer these questions. 
Step 1: Consider the large colored bar graph and study the key in the 
yellow/orange portion of the poster, then answer the following questions:  

1. How is Vermont’s use of electricity projected to change between 2015 and 2050 
if we meet our goal of 90% renewable by 2050?  

 
 

2. As you grow older in Vermont, what changes are you likely to witness in how 
electricity is used? What changes would you like to see with how electricity is 
generated? 

 
 
 
 
Step 2: Read all of the text in the white box labeled Where Does Electricity Come 
From? (on the right side of the yellow graph), then answer these two questions: 

1. What changes do you think we will see in Vermont’s electricity sources as we 
strive to reach Vermont’s 2050 goals? 

 
 
 
 
 

2. What changes can you personally make in how you use electricity to help 
reduce your impact on the environment and climate?  
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New Hampshire: (VT students skip to page 26) 
Less Energy, Less Emissions 
 

 
The top graph on the right shows what 
NH’s greenhouse gas emissions might 
look like by the year 2050 if we do not 
make any changes to how we use 
energy.  However, the Climate Action 
Plan has set goals to reduce our 
energy use, and therefore our 
greenhouse gas emissions, by 2050. 
 

Climate Action plan GOAL 

“The [Climate Change Policy] Task 

Force recommends that New 

Hampshire strive to achieve a 

long-term reduction in greenhouse 

gas emissions of 80 percent below 

1990 levels by 2050. It has been 

projected that stabilizing the 

concentrations of greenhouse gases at 

this level will avoid the most severe and 

catastrophic potential impacts of 

climate change.”  See where we were 

in 1990?  The goal is to be 80% below 

those emission levels by 2050. 

 
If we do everything recommended, the 

bottom graph shows what we hope will happen by 2050.  Look at the dotted black line. 

Look at the graphs on the previous page. 
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1. What are some of the biggest uses of energy/sources of greenhouse gas* 

emissions in NH? 
 
 
 
 
 

2. As you grow older in NH, what changes do you think you will witness in how 
electricity is used? What changes would you like to see with how electricity is 
generated? 

 
 
 
 
 

NH Climate Action Plan Recommendations 
To meet the climate goal, they have recommended several actions across the state.  Here are 
the 10 immediate recommendations: 

1. Maximize Energy Efficiency in Buildings (Don’t waste energy for heating and cooling.) 
2. Increase Renewable and Low-CO2-Emitting Sources of Energy in a Long-Term Sustainable 

Manner (Work towards sustainable renewable energy like wind, solar, hydro, and look for ways 
to make energy that give off less CO2.) 

3. Support Regional and National Actions to Reduce Greenhouse Gas Emissions  (Work with 
New England and US-wide actions and ideas.) 

4. Reduce Vehicle Emissions through State Actions (NH require cleaner-running cars.) 
5. Encourage Appropriate Land Use Patterns That Reduce Vehicle-Miles Traveled (ex. Build 

things closer together so people don’t have to travel as far.) 
6. Reduce Vehicle-Miles Traveled through an Integrated Multi-Modal Transportation System 

(Increase public transportation in a number of ways.) 
7. Protect Natural Resources (Land, Water and Wildlife) to Maintain the Amount of Carbon Fixed 

and Sequestered (Keep trees and plants so they can suck up extra CO2.) 
8. Lead by Example in Government Operations (Use less energy in government-run places like 

courts, post offices, etc.) 
9. Plan for How to Address Existing and Potential Climate Change Impacts (Plan how to deal 

with problems from climate change.) 
10. Develop an Integrated Education, Outreach, and Workforce Training Program (Teach people 

what to do and how to work in jobs that increase energy efficiency or help us use less energy.) 
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3. Which 2 of these 10 recommended actions do you think will be most effective? 
Why? 

 
 
 
 
 
 
 

4. What changes can you personally make in how you use electricity or other 
energy to help reduce your impact on the environment and climate?  
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Your Energy SMART Goal 
So what’s next?  Let’s take what we learned about energy, design a goal to reduce 
what electricity we use, and then collect evidence of working at that goal. 

Pick an electricity-saving goal and fill out the SMART goal sheet.  Over the next 30 
days, log the evidence of working towards that goal. 

My Goal   

 

S  Specific  • What do I want to accomplish? 
• Why do I want to accomplish 
this? 
 • What are the requirements? 
• What are the constraints? 

 

M  Measurable  • How will I measure my 
progress? 
 • How will I know when the goal 
is accomplished? 

 

A  Achievable  • How can the goal be 
accomplished? 
• What are the logical steps I 
should take? 

 

R  Relevant  • Is this a worthwhile goal? 
• Is this the right time? 
• Do I have the necessary 
resources to accomplish this 
goal? 
• Is this goal in line with my long 
term objectives? 

 

T  Time-Bound  • How long will it take to 
accomplish this goal?  
• When is the completion of this 
goal due? 
• When am I going to work on 
this goal? 

 

 
 
 
 
Log daily evidence of working towards your goal. 
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After 1 month, reflect: 

1. Explain how successful you were with your goal.   

 

 
2. Will you continue to do this to limit energy? Explain why or why not. 

 

 
3. Are there other electricity-saving goals you’d like to try next? 

 

 

 
Extend Your Reach 

● Share your SMART goal, poster, PSAs (see below), or ideas on our social media! 

○ instagram.com/vtenergyed or instagram.com/nhenergyed  

○ facebook.com/NHenergyed or facebook.com/VTEnergyEducation 

● Share your SMART goal with friends, classmates, and/or family.  Encourage 
them to make one, too. 

● Want to work on an action project to use less energy in your school or 
community?  Check out our Youth Climate Leaders Academy. 

○ www.veep.org/ycla  OR www.nheep.org/ycla 

● Choose a new energy-saving SMART goal each month. 

● Other ideas?  What else can you do?  How can you get others involved? 
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Electricity and the Environment Learning Assessment 
 
After doing the Electricity and the Environment lessons, demonstrate what you have 
learned about our driving questions: 
 

How can we decrease the negative environmental impacts of our 
electricity use? What can we do in our homes? Our school? Our 
communities? 
 

Construct an argument supported by evidence in response to the driving questions 
above using one of the following options:  

Share your ideas with others! 

● Share your SMART goal with your teacher.  Explain why the actions you chose 
will help decrease the negative environmental impacts of electricity use. 

● Write a 4 paragraph essay answering all parts of the driving questions. Share it 
with a local newspaper or your school newsletter. 

● In NH, check out our NHSaves Education Challenge: a literacy challenge where 
you can create and submit individual or group projects with a written 
component answering questions about energy and energy efficiency.  Prizes for 
winners! 

○ www.nheep.org/nhsaves-education-challenge 

● Create a poster or brochure that addresses at least two of the ideas in the 
Electricity and the Environment lessons to educate someone outside your 
family. Take a photo when you are finished and share it with your teacher, 
friends, etc. 

● Create a public service announcement (PSA) that could be played on the radio 
or an online video. Brainstorm ideas of the main points you would want to 
include in the space below. Send the audio or video clip when finished. 
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Glossary of Terms, alphabetized 

Climate  The weather conditions prevailing in an area in general or over a long period. 

Climate change  A change in global or regional climate patterns, in particular a change 
apparent from the mid to late 20th century onwards and attributed largely to 
the increased levels of atmospheric carbon dioxide produced by the burning 
of fossil fuels. 

CFL  Compact fluorescent light (or lamp). 

Efficient 
/Efficiency 

Preventing the wasteful use of a particular resource. Doing the same job 
with less effort/energy.  
 EX: A vehicle that can travel 40 miles on one gallon of gasoline is more 
efficient that a vehicle that can travel 22 miles on one gallon of gasoline.  

Electrical 
Energy versus 
Electrical Power 

Look at this example concerning batteries: 
1. How much power can it deliver at any moment? (Think watts or W). 

Power is the amount of energy you are using at any given moment. 

2. How much total energy can the system store? (Think watt-hours or 
kilowatt-hours or kWh). To find out how much energy a device uses, 
you need to multiply the amount of power it uses by the amount of 
time it is using that power. 

Emissions  The production and discharge of something, for example gases from burning 
fuels to produce electricity. 

Energy  The use of power over time, derived from the utilization of physical or 
chemical resources, to do things like make motors run or light bulbs light. 
The amount of electrical energy that a power plant generates or an electric 
utility customer uses is typically measured in kilowatt hours (kWh). 

Environmental 
Impacts 

Any change to the environment, whether adverse or beneficial, wholly or 
partially resulting from a person’s or an organization's activities, products, or 
services.  

Greenhouse 
Effect/Global 

Trapping the sun’s heat (like in a greenhouse) by letting in shorter wave 
visible and infrared solar radiation through something that traps longer wave 
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warming  infrared radiation from radiating back out.  Used to describe the trapping of 
the sun's warmth in earth's lower atmosphere. 

GHG- 
Greenhouse gas 

A gas that contributes to the greenhouse effect by absorbing infrared 
radiation, e.g., carbon dioxide and chlorofluorocarbons.  

Incandescent  Emitting light as a result of being heated.  

kWh - kilowatt 
hour 

Unit of energy. 1000 watts of electricity used for one hour.  Electric 
companies charge a certain amount of money per kWh.  

LED  Light Emitting Diode 

Non-renewable 
energy 

Energy from sources that will run out or will not be replenished for 
thousands or even millions of years, such as coal, crude oil, and natural gas. 

Renewable 
energy 

Energy from a source that is not depleted when used, such as wind or solar 
power. 

Watts (W)  Unit of power. 

 
Vampire Power 

Vampire Power is used by appliances that use energy even when they are 
shut off. Vampire Power can account for as much as 20% of your monthly 
electricity bill, but it often goes unnoticed.  We also call it standby power. 
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