
 

 LESSON PLAN: LESSON 3.1 – HISTORY OF ENERGY 

USES OF ENERGY – LESSON PLAN 3.1 
 

History of Energy  
 
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. 

 
 
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: 

• Recognize historical figures who contributed to our understanding of electricity. 
• Determine the steps in the engineering design process. 
• Understand how the engineering design process is used to advance technology. 
• Utilize the engineering design process to develop a device that converts energy from 

one form to another.  
 

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). 

Average class 
size, student 
ability, and class 
length 

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

• The “Modeling” Section contains teaching content.  
• At home or on their own in class, students complete “Recommended Item(s)” 

from “Independent Practice” section.  

Public School 
System Teaching 
Standards Covered 
 
State 
Science Standards 
• AL 4.4 4th 
• KY 4-PS3-4 4th  
• KY 3-5-ETS1-1 3rd-5th  
• KY 3-5-ETS1-2 3rd-5th  
• MS P.4.6A.5 4th  
• MS P.4.6A.6 4th  
• TN 3-ETS1 3rd  
• TN 5.ETS2 5th  
• VA 4.3f 4th  
 

 

Page 1 of 6 

https://www.alsde.edu/sec/sct/COS/2015%20FINAL%20Science%20COS%2010-1-15.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_Science.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_Science.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_Science.pdf
https://www.mdek12.org/sites/default/files/Offices/MDE/OA/OSA/2018_CCRS_Science_0.pdf
https://www.mdek12.org/sites/default/files/Offices/MDE/OA/OSA/2018_CCRS_Science_0.pdf
https://www.tn.gov/content/dam/tn/stateboardofeducation/documents/massivemeetingsfolder/meetingfiles4/10-20-17_III_J_Non-Substantive_Changes_to_Math_ELA__Science_Standards_Attachment_3_-_Science.pdf
https://www.tn.gov/content/dam/tn/stateboardofeducation/documents/massivemeetingsfolder/meetingfiles4/10-20-17_III_J_Non-Substantive_Changes_to_Math_ELA__Science_Standards_Attachment_3_-_Science.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/k-6/stds_science4.pdf


 

 LESSON PLAN: LESSON 3.1 – HISTORY OF ENERGY 

I. Anticipatory Set (Attention Grabber) 
 

Essential Question 
 

Who should we thank for electricity?  
 
Videos 
 
Video title and link 

 
 

II. Modeling (Concepts to Teach) 
 
Lightning has been a source of fascination for thousands of years but it took until the 18th century and a 
man named Benjamin Franklin to start the path to the everyday use of electrical energy. In 1752, 
Benjamin Franklin provide that lightning was electrical by flying a kite during a thunderstorm. He tied a 
metal key onto the string of the key and when electricity from the storm clouds flowed down the wet 
string, he received an electrical shock (Safety note: Franklin was very fortunate not to have been 
seriously harmed during his experiment, this is not a recommended experiment for anyone to do).  
 
Alessandro Volta 
 
Alessandro Volta was an Italian physicist and chemist. He is famous for inventing the first electric battery 
in 1800. The battery was known as the voltaic pile and it allowed scientists to produce steady flows of 
electric current. The battery was actually the result of experiments that Volta conducted in order to show 
that another scientist was wrong. In his experiments, Volta discovered the electrical effect of bringing two 
different types of metal into contact with each other. He figured out that to produce voltage, you needed 
two metals connected by something moist, like acid. His voltaic pile lead to the discovery of new 
elements, the understanding that chemical bonds were electrical in nature, research into the relationship 
between electricity and magnetism, and the invention of the electric motor. For his contributions, 
scientists in 1881 decided that the unit of electrical potential would be named after him and called the volt. 
 
Learn more about Volta’s life and experiments here: https://www.famousscientists.org/alessandro-volta/   
 
Michael Faraday 
 
Michael Faraday was an English scientist whose discoveries eventually lead to the development of the 
electric motor. In 1831, he discovered that a magnetic field could be used to cause electricity to flow in an 
electric circuit. Prior to this discovery, the battery was the only way to produce electric current but 
Faraday’s discovery showed that movement (kinetic energy) could be converted into electrical energy. 
This is the principle that is the basis for modern power plants where spinning turbines (kinetic energy) is 
converted into electricity. This principle is known as electromagnetic induction.  
 
Learn more about Michael Faraday here: https://www.famousscientists.org/michael-faraday/  
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Thomas Edison 
 
Thomas Edison was an American inventor who produced the first reliable, long-lasting electric light bulb 
in 1879. This was not an overnight success, nor was it his first successful invention. In 1875 Edison built 
a laboratory and machine shop in Menlo Park, New Jersey. In 1877 he invented the phonograph, which 
was able to both record and reproduce sound. The phonograph led to Edison being called “the Wizard of 
Menlo Park.” His success in 1879 was a light bulb that used a platinum filament, but he continued to work 
on the light bulb to make it last even longer. In 1880 he had found that carbonized bamboo worked even 
better than platinum and he set up an electric light company in 1881. Edison’s General Electric Co. would 
merge with another company in 1892 to become General Electric Co, or GE. Edison, like many other 
great inventors, never stopped making improvements to his inventions and earned 1,093 U.S. patents for 
his inventions.  
 
Learn more about Thomas Edison here: https://www.nps.gov/edis/learn/kidsyouth/index.htm  
 
Nicola Tesla 
 
Nicola Tesla is the engineer credited with designing the alternating-current (AC) electric system, the 
predominant electrical system used around the world today. He came to the U.S. in 1884 and briefly 
worked with Thomas Edison. He demonstrated how AC power was superior to DC at the 1893 World’s 
Columbian Exposition in Chicago by supplying enough power to illuminate more light bulbs than could be 
found in the entire city of Chicago. 
 
Learn more about Tesla here: https://www.smithsonianmag.com/innovation/extraordinary-life-nikola-tesla-
180967758/  
 
 
Engineering Design Process 
 
One thing these historical figures had in common was that they all used a series of steps to come up with 
solutions to the problems they faced. Scientists call this series of steps the Engineering Design Process 
and they are as follows: 

1. Identify the problem 
2. Brainstorm 
3. Design 
4. Build 
5. Test and evaluate 
6. Redesign 
7. Share solution 

 
Teachers, for more detailed information on the Engineering Design Process, refer to 
http://pbskids.org/designsquad/pdf/parentseducators/workshop/designprocess_in_action.pdf  
 
Teachers give students the following problem and students come up with solutions by following the 
engineering design process. 
Problem: How can you make an oven with a shoebox, black construction paper, and aluminum foil? 
Solution: one possible solution is given in the Guided Practice Ideas 
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 LESSON PLAN: LESSON 3.1 – HISTORY OF ENERGY 

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

REMEMBER List historical figures that contributed to our understanding of electricity. 
(Teachers write a list of names on the board with help from students) 

UNDERSTAND 
What was the most important invention or discovery by Benjamin Franklin? 
Thomas Edison? Alessandro Volta? Michael Faraday? Nicola Tesla? (Class 
discussion) 

APPLY 
Describe what the engineering design process is and how it can be used. 
(Class discussion) 

EVALUATE 

Pick one scientist and determine how he used the engineering design process 
on one of his inventions. (Class discussion) 
 
Example: Thomas Edison 
Problem  no long lasting light bulb 
Brainstorm  build a laboratory 
Design  drew designs for a lightbulb 
Build  made a light bulb using platinum filament 
Test and evaluate  platinum filament worked better than previous materials 
Redesign  continued to find better filaments like bamboo 
Share solution  Created Edison Electric Co. 
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IV. Guided Practice Ideas 
 
Recommended Items:  
Shoebox Solar Oven experiment (see below) 
 
Experiments 
• How to Make a Shoebox Solar Oven: https://sciencing.com/make-shoebox-solar-oven-

5240773.html  
 
 

V. Independent Practice Ideas 
 
Recommended Item:  
Who Came Up with It? Worksheet and Answer Key provided 
 
Personal Practice 
• Who Came Up with It? Worksheet and Answer Key provided 
• 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: What would life be like if Thomas Edison 
had never invented the light bulb? 

• Create a timeline: Teachers have students read about the history of the TVA 
(https://www.tvakids.com/whatistva/history_timeline.htm) and summarize the article by creating a 
timeline 

 
 
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. 
• Who Came Up with It? Worksheet and Answer Key is provided 
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VII. Materials Needed 
The following materials are needed for the Shoebox Solar Oven in “Recommended Items” in Guided 
Practice. 
• Shoe box with lid 
• Scissors 
• Roll of aluminum foil 
• Glue 
• Black construction paper 
• Thick clear plastic sheet 
• Clear packing tape 
• Thin wire or bamboo sticks 
• Optional: craft knife 

 
 

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 
Who should we thank for electricity? 
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 LESSON PLAN: LESSON 3.1 – HISTORY OF ENERGY 

WORKSHEET FOR HISTORY OF ENERGY LESSON 3.1 
 

Who Came Up with It? 
 
Objective: Students will be able to identify historical figures with their contributions to electricity. 

Instructions: Draw a line from the scientist to their invention. 
 

 

 
Alessandro Volta 

  

 

 
Michael Faraday 

 

 
 

 
Thomas Edison 

  
 

 

 
Nicola Tesla 

  

 
 
 

 

NAME: _______________________ 

WORKSHEET: WHO CAME UP WITH IT? 
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ANSWER KEY FOR WORKSHEET: WHO CAME UP WITH IT? 
 

 

 
Alessandro Volta 

  

 

 
Michael Faraday 

 

 
 

 
Thomas Edison 

  
 

 

 
Nicola Tesla 
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 LESSON PLAN: LESSON 3.2 – WAYS TO USE ENERGY 

USES OF ENERGY – LESSON PLAN 3.2 
 

Ways to Use Energy  
 
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. 

 
 
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: 

• Determine the appliances and electronic devices using the most electricity in a home. 
• Determine the appliances and electronic devices that waste electricity. 
• Describe how electricity is measured in homes (kWhs) 

o Use and understand math prefix kilo- 
o Convert watts to kilowatts and kW to W 
o Find kWh, using base-ten multiplication 

• Read a home electric meter.  
 

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). 

Average class 
size, student 
ability, and class 
length 

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

• The “Modeling” Section contains teaching content.  
• At home or on their own in class, students complete “Recommended Item(s)” 

from “Independent Practice” section.  

Public School 
System Teaching 
Standards Covered 
 
State 
Science Standards 
• AL 5.16 5th  
• KY 5-ESS3-1 5th  
• MS E.5.10.1 5th  
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 LESSON PLAN: LESSON 3.2 – WAYS TO USE ENERGY 

I. Anticipatory Set (Attention Grabber) 
 

Essential Question 
 

Does everything use electricity?  
 
 

II. Modeling (Concepts to Teach) 
 
With the technology we have today, the majority of things we use all rely on electricity to run. How 
much electricity some appliances and devices use may be surprising as well as the fact that many 
use electricity even when they are turned off. The following graphics show the top ten energy 
users in your home. Listed is their average cost per household annual. 
 
 
 
1. Heating $662 per year 
2. Cooling $394 per year 
3. Water heater $317 per year 
4. Lighting $28 per year 
5. Washer & Dryer $143 per year 
6. Refrigerator $95 per year 
7. Electric Oven $90 per year (based 

on 1 hour of 350o usage daily) 
8. TV, DVD, Cable Box $57 per year 
9. Dishwasher $49 per year 
10. Computer $28 per year 
 
 
 
 
Standby Power 
Electricity that is consumed while an appliance is not in use is referred to as many names 
including standby power, vampire power, vampire load, phantom load, and electricity leaking.  
Sometimes, the amount of electricity consumed when an appliance is powered off is close to the 
amount of energy used when it is powered on! According to the U.S. Department of Energy, 75% 
of energy used by appliances comes when the appliance is turned off.  
 
Energy conservation efforts focus on reducing the amount of electricity wasted in a home. Some 
easy ways to reduce wasted electricity include 
• Unplugging devices when not in use. 
• Grouping devices on a power strip and turning off the strip when not in use. 
• Buying products listed as having low standby power usage. 
• Using Energy Star appliances that are designed to rely less on standby power. 
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To provide some context of how much electricity is wasted, the average LCD computer monitor 
uses 55W when turned on, a laptop computer uses 73W, and a compact fluorescent (CFL) light 
bulb uses 18W.  
 
Common appliances and electronic devices and their vampire power use 

• TV’s:     48.5W 
• DVD or Blu-Ray player:  10.58W 
• Cable box:    30.6W 
• Video game console:   63.74W 
• Garage door opener:   7.3W 
• Cable modem:    8.62W 
• Microwave (with clock):  4.9W 

 
Appliances and electronic devices that may surprise you with their vampire power use 

• Cell phone charger:   1W 
• Desktop computer (off):  9.21W 
• Desktop computer (sleeping):  83.3W 
• Plugged in laptop (not charging): 50W 
• Furnace:    9.8W 
• Air conditioner:   1W 
• Ink jet printer:    4W 
• Coffee maker:    2.7W 
• Surge protector:   6.3W 

 
For more appliances and electronic devices, refer to the list at 
https://20somethingfinance.com/electrical-leaking-standby-appliance-list/  
 
To teach to the Math and Reading/Language Arts Common Core Standards: 
• Together, read the sections “Watts are like miles-per-hour” and “Watts measure power – kilowatts-

per-hour measure energy” from the website: http://www2.buildinggreen.com/blogs/what-watt-anyway-
understanding-energy-and-power-metrics 

• Review (or teach) mathematical prefixes centi-, deci-, and kilo- using website: 
http://www.factmonster.com/ipka/A0774340.html. Teach: Kilowatt is 1000 watts 

 For more practice with math prefixes, go to http://www.aaamath.com/mea212x2.html. 
• Read and model the math problems from the section “Measuring electricity” at: 

http://www.explainthatstuff.com/electricity.html. 
• Electricity is measured in kilowatt-hours (kWh). Teachers copy the following explanation and 

examples on the board: One kWh of energy is equal to 1000 watt-hours and will power a 100 watt 
light bulb for 10 hours (100 watts x 10 hours = 1,000 watt-hours = 1 kWh). Teachers can refer to “So 
What is a Kilowatt Hour?” for additional examples to write on the board. http://www.duke-
energy.com/pdfs/MyHER What is a Killowatt-Hour Energy Chart.pdf  

 Ceiling Fan –  75W x 1 hour = 75 watt-hours = 0.075 kWh 
 Portable heater – 1500W  x 1 hour = 1500 watt-hours = 1.5 kWh 
 Microwave Oven – 1000W x 1 hour = 1000 watt-hours = 1 kWh 
 Television >50’’ Plasma  –  480W x 1 hour = 480 watt-hours = 0.48 kWh 

• Work similar math problems together, using properties of place value and values of 10 (Ex: 60 watts x 
10 hours = 600 watt-hours = .6 kWh) 
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III. Checking for Understanding 
Teachers can ask students these questions to determine understanding of concepts. 
 

REMEMBER 

What are some terms used to describe electricity wasted by appliances and 
electronic devices when not in use? (Class discussion) 

What do the terms watts, kW, and kWh stand for and what do they 
measure? (Class discussion) 

UNDERSTAND 

Explain what a kWh is. Work example math problems to find kWh using 
values of 10 and/or 100 (Class discussion) 

Ex: 40W * 1000 hours = 4000 watt-hours = 4 kWh 
 

ANALYZE 

Why would a house or apartment use more kWs at certain times of the day 
than others? (Class discussion) 
 
Answer: more kWs are used when everyone is home and dinner is being 
cooked than around 1:00pm when everyone is at school or work 
 

EVALUATE 
How could we decrease the kWs used, especially wasted kWs? (Class 
discussion) 
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IV. Guided Practice Ideas 
 
Recommended Items:  
Mix and Match Game and Vampire Power Scavenger Hunt (see below) 
 
Class activity 
• Mix and Match Game: Teachers should cut out pieces of the mix and match game 

(https://www.teachengineering.org/content/cub_/activities/cub_energy2/cub_energy2_lesson0
2_activity1_game.pdf ) and put them into a container from which students will draw. 

o Each student draws a piece of paper from the container. Each piece of paper 
represents either a wasting-energy activity or a conserving-energy activity. 

o Have students look for person who has their matching conserving/wasting activity. 
o Once students have found their matches, have them discuss, in pairs, how their 

activities conserve or waste energy. 
o Conclude by having each pair of students read the activity that wasted energy and the 

rest of the class suggest a corresponding conservation energy activity. 
• Vampire Power Scavenger Hunt: Teachers should have students look around the classroom 

and create a list on the board of appliances and electronic devices in the classroom that use 
standby power. After the list is created, have students discuss how to reduce the amount of 
vampire power in the classroom. 

 
Games 
• Interactive game to learn about energy hogs: https://www.energyhog.org/childrens.htm  

 
For Math and Reading/Language Arts Common Core Standards 
• Discuss and review terms: watts, kW, and kWh. Teachers write the following on the board and 

review: Electricity consumption is measured in kilowatt‐hours (kWh). One kWh of energy is equal to 
1000 watt-hours and will power a 100 watt light bulb for 10 hours (100 watts x 10 hours = 1,000 watt‐
hours = 1 kWh). 

• Learn to read a home electric meter.  
o Watch “Reading your Electric Meter” video: 

https://www.youtube.com/watch?v=I6UPkncvFhw to learn more about watts and kW and 
kW, and how to read your home electric meter. 

o Go to http://c03.apogee.net/contentplayer/?coursetype=kids&utilityid=pseg&id=16234 for 
a written explanation of how to read a meter 

o Test student knowledge by taking the “Meter Reader Quiz 1” and “Meter Read Quiz 2” 
• See lesson 2.4 for explanation of how “power” is used to measure the rate of energy use and how it is 

related to kWh.  
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V. Independent Practice Ideas 
 
Recommended Item:  
At-Home Activity for meter reading (meter reading worksheet provided) 
 
Personal Practice 
• Draw and explain: Teachers ask students to draw a room in their house with all of the appliances and 

electronic devices and explain if they are big energy wasters.  
• Create a story or skit: Teachers ask students to write a story on a sheet of paper or create a skit in 

the classroom of a super hero needs to stop the evil villain known as Vampire Power 
 
Practice That May Involve Parents or Guardians 
• At-Home Activity for meter reading: https://www.youtube.com/watch?v=I6UPkncvFhw (meter reading 

worksheet provided) 
 
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. 
• At-Home Activity for meter reading (meter reading worksheet provided) 
 
 
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 
Does everything use electricity? 
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WORKSHEET FOR WAYS TO USE ENERGY LESSON 3.2 
 

Meter Reading 
 
Instructions: For 5 consecutive days, go outside to your electric meter of your home or apartment, read it, 
and record the kWh. Refer to the following video for additional information on how to read an electric 
meter: https://www.youtube.com/watch?v=I6UPkncvFhw  
 
 

Day Date Time kWh 

 

Day 1 (start period) 

   

 

Day 2 

   

 

Day 3 

   

 

Day 4 

   

 

Day 5 (end period) 

   

 
 
1. How much energy did you use from the start period to the end period? (Hint: subtract end 

period reading from start period reading)  
 
________________________________________________________________________________ 

________________________________________________________________________________ 

 
 

 
 

  

NAME: _______________________ 

WORKSHEET:  METER READING 
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 LESSON PLAN: LESSON 3.3 – ELECTRICAL CIRCUITS 

USES OF ENERGY – LESSON PLAN 3.3 
 

Electrical Circuits  
 
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. 

 
 
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 to create a simple circuit. 
• Determine the difference between an open circuit and a closed circuit. 
• Explain how electricity in a closed circuit can produced heat, light, sound, and 

magnetic fields.  
 

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). 

Average class 
size, student 
ability, and class 
length 

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

• The “Modeling” Section contains teaching content.  
• At home or on their own in class, students complete “Recommended Item(s)” 

from “Independent Practice” section.  

Public School 
System Teaching 
Standards Covered 
 
State 
Science Standards 
• AL 4.2.c 4th  
• GA S5P2 5th  
• MS P.4.6A.4 4th  
• TN 3.PS3 3rd 
• VA 4.3b 4th  
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 LESSON PLAN: LESSON 3.3 – ELECTRICAL CIRCUITS 

I. Anticipatory Set (Attention Grabber) 
 

Essential Question 
 

How can a circuit be closed?  
 
 

II. Modeling (Concepts to Teach) 
 
A circuit is a way of routing electricity along a path. The word circuit comes from the Latin circuitus, which 
means “to go around” so an electric circuit is how electricity goes around in a path. Electricity derives from 
electrons, the negatively-charged particles in an atom, moving from one place to another, occurring 
almost instantly. So, when someone flips on a switch, he/she is completing a pathway or an electric 
circuit, allowing a current, or flow of electrons, to travel through the wires. 
 
In order to make a circuit, the following is needed: 
1. Conductive material (Metal wire. The wire is surrounded by rubber or plastic because those 

materials make good insulators. Insulators are materials through which electrons have a difficult time 
flowing. They protect people from dangerous flows of electricity going through the metal.) 

2. Voltage source (battery). Voltage is the force that drives current through the circuit. 
3. Light bulb, fan, heater, buzzer, etc. 
4. Switch (to be able to turn it on and off). 
 
A circuit is closed when there is a complete path around which electricity can flow and must include a 
source of electricity, such as a battery. In an open or broken circuit, there is a break along the line and the 
flow of electricity stops. When you turn “on” an electrical appliance, you are using the switch to complete 
or close a circuit.  
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 LESSON PLAN: LESSON 3.3 – ELECTRICAL CIRCUITS 

An electric circuit is, in many ways, similar to a circulatory system. Blood vessels, arteries, veins and 
capillaries are like the wires in a circuit. The blood vessels carry the flow of blood through a body. The 
wires in a circuit carry the electric current to various parts of an electrical or electronic system. 
 
The heart is the pump that drives the blood circulation throughout the body. It provides the force or 
pressure for blood to circulate. The blood circulating through the body supplies various organs, like your 
muscles, brain and digestive system. A battery or generator produces voltage – the force that drives 
current through the circuit. 
 
For more on how circuits work, read https://science.howstuffworks.com/environmental/energy/circuit.htm  
 
 
 
 
 

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

REMEMBER 
What is an electrical circuit? (Class discussion) 

 

UNDERSTAND How do you complete or close an electrical circuit? (Class discussion) 

ANALYZE 

If you have a lightbulb connected to wires and a battery that won’t light up, 
what could be a cause of the open or broken circuit? (Class discussion) 
 
Answer: wires could not be fully connected, light bulb could be broken, battery 
could be old and used up 

CREATE 

Draw a picture of a circuit that would light up two light bulbs with a batter. 
(Teachers draw a picture on the board with student input) 
 
Answer: Either 
configuration would work. 
The one of the left is called 
a series circuit and the one 
of the right is a parallel 
circuit. 
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 LESSON PLAN: LESSON 3.3 – ELECTRICAL CIRCUITS 

IV. Guided Practice Ideas 
 
Recommended Items:  
Act Out an Electric Circuit Class activity and Making a Circuit Experiment (see below) 
 
Class activity 
• Act Out an Electric Circuit: Teachers have students join you in forming a circle. Tell students 

that you represent a battery and they represent the wires.  
o Ask students what the circle represents? Answer: a circuit 
o Give each member of the circle, including yourself, a small object (ex a ball, a book, or 

an erase). Tell students that the objects represent the electrons inside the wires. 
o Tell students that you, as the battery, pass electricity in the form of electrons through 

wires. Pass your “electron” to the student on your right. The student who gets your 
electron should then pass his/her electron to the next student on the right. Have 
students continue passing on electrons. 

o As long as students can continue passing electrons, the circuit is complete and 
closed. 

o To simulate an open or broken circuit, create a gap in the circle of students that is too 
wide across to pass electrons. 

 
Experiments 
• Making a Circuit: https://www.stevespanglerscience.com/lab/experiments/making-a-circuit/  
• Circuit Building with Play-dough Experiment: https://b-inspiredmama.com/kids-circuit-building/  
• Insulator or Conductor? (this is the second experiment listed on the page): https://learning-

center.homesciencetools.com/article/circuit-science-projects-for-elementary/  
 
Games 
• Interactive Games: http://www.sciencekids.co.nz/gamesactivities/electricitycircuits.html 

 
 

V. Independent Practice Ideas 
 
Recommended Item:  
Will It Turn On? Worksheet and Answer Key provided 
 
Personal Practice 
• Will It Turn On? Worksheet and Answer Key provided 
• Writing Activity: Teachers write the following questions on the board and ask students to copy and 

answer the questions on a sheet of paper: What would happen if we had an open circuit? Why must 
the circuit be closed? 

 
Practice That May Involve Parents or Guardians 
• At-home Checklist: Teachers instruct students to find things in the home that produce heat, light, 

magnetic fields, and/or sound with electricity (one example of each). Write them on a sheet of paper 
and label if they produce heat, light, etc. 

• At-home experiment: Simple Circuit (https://www.youtube.com/watch?v=INBYuA6KoLA )  
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 LESSON PLAN: LESSON 3.3 – ELECTRICAL CIRCUITS 

 
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. 
• Will It Turn On? Worksheet and Answer Key is provided 
 
 
VII. Materials Needed 
The following materials are needed for the Making a Circuit Experiment in “Recommended Items” in 
Guided Practice. 
• 9-volt battery 
• strand of small, decorative lights 
• small knife switch 
• 3 alligator clips 
• scissors 

 
 

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 a circuit be closed? 
 

Page 5 of 5 



 

 LESSON PLAN: LESSON 3.3 – ELECTRICAL CIRCUITS 

WORKSHEET FOR ELECTRICAL CIRCUITS LESSON 3.3 
 

Will It Turn On? 
 
Objective: Students will be able to identify open circuits that will not turn on the light bulbs and closed 
circuits that will turn on the light bulbs. 

Instructions: Tell whether the light bulbs will light or will not light based on the circuit. 
 
  

 
____________________________________ 

 
____________________________________ 

 
____________________________________ 

 
____________________________________ 

 
 
 

 

NAME: _______________________ 

WORKSHEET: WILL IT TURN ON? 

3. 

1. 2. 

4. 
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 LESSON PLAN: LESSON 3.3 – ELECTRICAL CIRCUITS 

ANSWER KEY FOR WORKSHEET: WILL IT TURN ON? 
 
 
  

 
WILL NOT LIGHT 

 
WILL NOT LIGHT 

 
WILL LIGHT 

 
WILL NOT LIGHT  
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 LESSON PLAN: LESSON 3.4 – NATURE OF LIGHT 

USES OF ENERGY – LESSON PLAN 3.4 
 

Nature of Light  
 
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. 

 
 
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: 

• Explain how light travels. 
• Explain how reflected light allows us to see. 
• Explain how white light is made of different colors. 
 

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). 

Average class 
size, student 
ability, and class 
length 

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

• The “Modeling” Section contains teaching content.  
• At home or on their own in class, students complete “Recommended Item(s)” 

from “Independent Practice” section.  

Public School 
System Teaching 
Standards Covered 
 
State 
Science Standards 
• AL 4.8 4th  
• GA S4P1 4th  
• KY 4-PS4-2 4th 
• MS P.4.6B.1 4th 
• MS P.4.6B.2 4th 
• MS P.4.6B.3 4th  
• NC 4.P.3.2 4th  
• TN 4.PS4 4th  
• VA 5.3b 5th  

 

Page 1 of 6 

https://www.alsde.edu/sec/sct/COS/2015%20FINAL%20Science%20COS%2010-1-15.pdf
https://www.georgiastandards.org/Georgia-Standards/Documents/Science-Fourth-Grade-Georgia-Standards.pdf
https://education.ky.gov/curriculum/standards/kyacadstand/Documents/Kentucky_Academic_Standards_Science.pdf
https://www.mdek12.org/sites/default/files/Offices/MDE/OA/OSA/2018_CCRS_Science_0.pdf
https://www.mdek12.org/sites/default/files/Offices/MDE/OA/OSA/2018_CCRS_Science_0.pdf
https://www.mdek12.org/sites/default/files/Offices/MDE/OA/OSA/2018_CCRS_Science_0.pdf
http://www.ncpublicschools.org/docs/curriculum/science/scos/support-tools/new-standards/science/3-5.pdf
https://www.tn.gov/content/dam/tn/stateboardofeducation/documents/massivemeetingsfolder/meetingfiles4/10-20-17_III_J_Non-Substantive_Changes_to_Math_ELA__Science_Standards_Attachment_3_-_Science.pdf
http://www.doe.virginia.gov/testing/sol/standards_docs/science/2010/k-6/stds_science5.pdf


 

 LESSON PLAN: LESSON 3.4 – NATURE OF LIGHT 

I. Anticipatory Set (Attention Grabber) 
 

Essential Question 
 

What is the result of light hitting an object/interacting with matter?  
 
Video 
How Does Light Travel? https://www.youtube.com/watch?v=fm__GAlrBuQ  
 

 

II. Modeling (Concepts to Teach) 
 
Speed of Light 
Light travels at very quickly at a speed of 3.0 x 108 m/s, the fastest known speed in the universe. This why 
it only takes 8 minutes and 20 seconds for the sun’s light to reach Earth even though the sun is 93 million 
miles away. It’s interesting to think that when someone looks up at the sun, he/she is seeing what 
happened 8 minutes ago. When discussing objects in our universe that are even farther away, the term 
light-year is used. A light-year is defined as the distance light travels in one year. So, the light from 
Proxima Centauri, the star nearest to our sun, takes 4.24 years to reach the Earth. It is 4.24 light years 
away. When looking at Proxima Centauri, the observer is seeing it as it was over 4 years ago!  
 
Interaction of Light with Matter 
Light acts like a wave and a wave doesn’t just stop when it reaches the end of the medium. Rather, a 
wave will undergo certain behaviors when it encounters the end of the medium. These behaviors include 
Reflection, Refraction, and Diffraction. Some forms of matter, like air or water, slow down light. Light can 
also be absorbed by matter, in which case its energy is converted to thermal energy. 
 
Reflection 
When a light wave reaches the boundary between two media, some (or all) of the wave bounces back 
into the first medium. The angle at which the light wave hits the surface is equal to the angle at which it 
bounces off. If the surface is made very flat and smooth, all the light rays will bounce off in the same 
direction. This is how a mirror works. 
 
Seeing the Color of Objects 
When we see objects, we are seeing reflected light. When light hits an object some wavelengths are 
absorbed by the object and some are reflected. The different wavelengths of light are seen by our eyes 
as different colors. When we see an object of a certain color, that means that light of that color’s 
wavelength is being reflected off the object. For example, when you see a red shirt, the shirt is absorbing 
all the colors of light except for red. 
 
Black and white are unique. White is the combination of all colors, so when we see a white object, that 
object is reflecting all the colors of light. Black is the opposite. When we see a black object that means 
almost all the colors of light are being absorbed.  
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 LESSON PLAN: LESSON 3.4 – NATURE OF LIGHT 

INDEX OF REFRACTION 

Medium Refractive Index 
Vacuum 1 

Air 1.00 

Water 1.33 

Alcohol 1.36 
Sugar Solution (80%) 1.49 

Perspex 1.50 
Glass 1.50 – 1.70 

Diamond 2.42 
 

Refraction 
Normally, light travels in a straight line called a ray. When a light wave reaches the boundary between 
two media, some of the light is transmitted and undergoes refraction, or bending. This is especially true 
when passing through transparent materials like water or glass. The direction of “bending” is dependent 
upon the index of refraction of the two media. A wave will bend one way when it passes from a medium in 
which it travels slowly (high index of refraction) into a medium in which it travels fast (small index of 
refraction); and if moving from a fast medium to a slow medium, the wave front will bend in the opposite 
direction. 
 
 
 
 
 
 

 

 

 

 
 
Examples of Refraction: 
1. There is a noticeable difference between a pencil in an empty 

glass and one in a glass of water (picture to the right). A pencil in 
an empty class will not appear to be bent because the light from 
the pencil is only traveling through one medium, air. When placed 
in a glass of water, the pencil appears to be bent because the 
light from the pencil travels through water (first medium) then 
through air (second medium). This happens because the average 
speed of light in water is slower in water than it is in air.  
 
 
 
 

2. A prism refracts each color of light at a different angle so it can take white light from the sun and send 
out light as a rainbow of colors.   
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 LESSON PLAN: LESSON 3.4 – NATURE OF LIGHT 

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

REMEMBER 
Does a light wave every stop? (Class discussion) 

Answer: No, when it reaches the end of a medium, it reflects, refracts, or diffracts. 
 

UNDERSTA
ND 

Restate the definitions of reflection and refraction. (Class discussion) 

What are we seeing when we look at a yellow flower? (Class discussion) 

Answer: The yellow flower absorbs all wavelengths of light except yellow and we 
are seeing the yellow wavelength reflected by the flower. 

APPLY 

What happens when light must travel through more than one medium, like air and 
water? (Class discussion) 

Answer: The light refracts or bends because the speed of light through water is 
slower than it is through air. 

ANALYZE 

Why do you think an image is distorted in a fun house mirror? (Class discussion) 
 
Answer: Fun house mirrors are not flat, they are curved. For more information: 
https://www.learner.org/teacherslab/science/light/lawslight/funhouse/funhousebackg
round.html  
 

CREATE 

Create a drawing of light reflection or refraction and label it. (Teachers can ask 
students to draw their pictures on a sheet of paper) 
 
Examples: Drawing a person in a mirror is reflection; drawing a straw in half a glass 
of water is refraction 
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 LESSON PLAN: LESSON 3.4 – NATURE OF LIGHT 

IV. Guided Practice Ideas 
 
Recommended Items:  
Make Your Own Spectroscope; Young’s Experiment; Bend a Straw Experiment (see below) 
 
Experiments 
• Make Your Own Spectroscope: https://www.livescience.com/41548-spectroscopy-science-fair-

project.html   
• A Home-made Spectroscope: http://www.euhou.net/index.php/exercises-mainmenu-13/classroom-

experiments-and-activities-mainmenu-186/178-a-home-made-spectroscope  
• Bend a Straw with Your Eyes: http://www.sciencekids.co.nz/experiments/strawbending.html  
• Young’s (double slit) Experiment: https://www.youtube.com/watch?v=kKdaRJ3vAmA  
• Playing with Mirrors: https://www.teachingideas.co.uk/light/playing-with-mirrors  
• Reflection Investigation: https://www.teachingideas.co.uk/light/reflection-investigation  
 
V. Independent Practice Ideas 
 
Recommended Item: 
Writing Activity What happens when light interacts with matter? (see below) 
At-Home Scavenger Hunt: Reflect or Refract? (see below) 
 
Personal Practice 
• Writing Activity: Teachers write the following question on the board and ask students to copy and 

answer the question on a sheet of paper: What happens when light interacts with matter? 
• What is Light? Worksheet and Answer Key provided 
• What is Light? – A Type of Energy We Can See Worksheet: 

http://www.mrcollinson.ca/4%20science/light%20and%20sound/4_science_light_sound_what_is_light
.pdf  
 

Practice That May Involve Parents or Guardians 
• At-Home Scavenger Hunt: Reflect or Refract? Teachers instruct students to find three objects in their 

home that reflect light and three objects that refract light. Write them on a sheet of paper and label 
them as reflect or refract. (Ex. Reflect – mirror, spoon, bell; Refract – magnifying glass, eye glasses, 
fish tank). 

 
 
 
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 is Light? Worksheet and Answer Key is provided 
• Writing Activity: What happens when light interacts with matter? (if completed as Independent 

Practice, as shown above) 
• At-Home Scavenger Hunt: Reflect or Refract? (if completed as Independent Practice, as shown 

above) 
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 LESSON PLAN: LESSON 3.4 – NATURE OF LIGHT 

VII. Materials Needed 
The following materials are needed for the Bend a Straw with Your Eyes Experiment in 
“Recommended Items” in Guided Practice. 
• Glass half filled with water 
• Straw 
• 2 eyes (preferably yours) 
 
 
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 
What is the result of light hitting an object/interacting with matter?  
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 LESSON PLAN: LESSON 3.4 – NATURE OF LIGHT 

WORKSHEET FOR NATURE OF LIGHT LESSON 3.4 
 

What is Light? 
 
Objective: Students will be able to explain the how light travels and understand that light reflection allows 
us to see colors. 
 
1. Explain how light travels.  

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 
 
 
2. Explain how we see objects of different colors. 

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

______________________________________________________________________________ 
 
 
3. How does light interact with a mirror?  

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

4. Explain the behavior of light encountering an object. 

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

______________________________________________________________________________ 
 

 

NAME: _______________________ 

WORKSHEET: WHAT IS LIGHT? 
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 LESSON PLAN: LESSON 3.4 – NATURE OF LIGHT 

ANSWER KEY FOR WORKSHEET: WHAT IS LIGHT? 
 
1. Explain how light travels.  
 
 Light travels in a straight path called a ray at a speed of 3.0 x 108 meters per second. 
 
 
2. Explain how we see objects of different colors. 
 
 Objects absorb some colors and reflect others. We see the wavelength of light that is reflected by an 

object. A blue LEGO absorbs the colors red, yellow, orange, green, indigo, and violet but reflects blue 
so we see it as the color blue. 

 
3. How does light interact with a mirror?  

Light reflects off the flat smooth surface of the mirror back into the medium (air, water) it came from. 

4. Explain the behavior of light encountering an object.  

When encountering an object, light will either reflect (bounce back) or refract (bend).  
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 LESSON PLAN: LESSON 3.5 – HEATING 

USES OF ENERGY – LESSON PLAN 3.5 
 

Heating  
 
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. 

 
 
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: 

• Define conduction, convection, and radiation.  
• Determine how heating and cooling affects the earth and other matter. 
• Determine how changes in heat can change matter from one state to another. 
 

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). 

Average class 
size, student 
ability, and class 
length 

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

• The “Modeling” Section contains teaching content.  
• At home or on their own in class, students complete “Recommended Item(s)” 

from “Independent Practice” section.  

Public School 
System Teaching 
Standards Covered 
 
State 
Science Standards 
• GA S3P1 3rd  
• MS P.3.5.1 3rd  
• MS P.4.6A 4th  
• TN 3.PS1 3rd   
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I. Anticipatory Set (Attention Grabber) 
 

Essential Question 
 

How does heat change objects? 
 
Videos 
 
Heat Video and Quiz: http://studyjams.scholastic.com/studyjams/jams/science/energy-
light-sound/heat.htm  

 
 

II. Modeling (Concepts to Teach) 
 
Heat refers to the transfer of energy from a substance with a higher temperature to a substance with a 
lower temperature. There are three ways heat is transferred: conduction, convection, and radiation. 
 
Conduction 
 
Conduction happens when energy is passed directly from one item to another by touching the two 
objects. The hotter objects have molecules that are vibrating faster and when they contact the molecules 
of the cooler object, it transfers energy to them to make them vibrate faster and thus making the cooler 
object heat up. The molecules of the hotter object then slow down.  
 
If someone stirred a pan of soup on the stove with a metal spoon, the spoon would heat up. The heat is 
being conducted from the hot area of the soup to the colder area of the spoon. Metals are excellent 
conductors of heat energy. Wood and plastics are not, they are insulators. That is why cookware is 
usually made as a metal pan with a strong plastic handle. 
 
With some forms of matter, making the molecules vibrate faster or slower changes the state of matter. Ice 
is frozen water and the molecules move slowly but when ice is placed in matter that is warmer than it (ex: 
a cup of room temperature water or on a counter), the molecules of ice vibrate faster and this changes 
the solid ice into liquid water. When liquid water is boiled, some of the molecules vibrate so quickly that 
the water changes into steam. 
 
Convection 
 
Convection is the movement of gases or liquids from a cooler spot to a warmer spot. If you could see 
soup inside of a pan, you would notice the movement of the convection currents in the pan. The warmer 
soup moves up from the heated area at the bottom of the pan to the top where it is cooler. This 
movement causes the cooler soup at the top to move down and take the place of the warmer soup 
molecules. The movement is in a circular pattern within the pan, as shown in the diagram below. 
This pattern of movement also occurs on Earth. During the day, the sun heats up both the ocean surface 
and the land. Water absorbs the energy from the sun better than land and heats up much more slowly. 
This makes the air above the land warmer compared to the air over the ocean. The warm air over the 
land rises throughout the day, causing low pressure at the surface. High surface pressure forms over the 
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water because of the colder air and sinks. Wind will blow from the higher pressure over the water to the 
lower pressure over the land; this is the cause of the sea breeze. The varying temperature differences 
between the land and the ocean determines how strong the sea breeze is. 
 
The roles reverse at night because the air over the ocean is now warmer than the air over the land. The 
land not only heats up faster than the ocean, it also loses heat faster after the sun goes down. A more 
specific example would be a newly paved road with black asphalt. During the day, the road heats up and 
becomes very hot to walk on. At night, however, the road quickly gives up the added heat and becomes 
cool to the touch. The ocean is able to hold onto its heat even after the sun sets. This causes low surface 
pressure to shift to over the ocean during the night and the high surface pressure to move over the land 

creating wind that blows from the land to the 
ocean, the land breeze.  
 
 
Radiation 
 
The last method that heat travels is through radiation. This is how the sun transfers energy to the earth. 
It’s heat energy cannot reach earth by conduction or convection because space is a vacuum and contains 
no molecules to transfer heat. The sun’s energy travels as an electromagnetic ray and when sunlight hits 
the earth, its radiation is absorbed or reflected. Darker surfaces absorb more of the radiation and lighter 

surfaces reflect the radiation. In the summer months, in order to stay cooler, a person should wear light or 
white colored clothing.  
 
 
More information can be found here: 
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/light_lessons/thermal/transfer.html  
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III. Checking for Understanding 
Teachers can ask students these questions to determine understanding of concepts. 
 

REMEMBER 
What are the three ways heat is transferred? (Class discussion) 

 

UNDERSTAND 
In your own words, describe how heat transfer makes an ice cube melt. 
(Class discussion) 

 

APPLY 

Illustrate how air is heated. (Class discussion. Teachers may also show the 
Heat Video and Quiz: 
http://studyjams.scholastic.com/studyjams/jams/science/energy-light-
sound/heat.htm ) 

 

ANALYZE 
Use a Venn diagram to compare and contrast conduction and convection 
(https://www.worksheetworks.com/miscellanea/graphic-organizers/venn.html)  
 

 

V. Guided Practice Ideas 
 
Recommended Items:  
What Absorbs More Heat? Experiment (see below) 
 
Experiments 
• What Absorbs More Heat? Experiment: (Teachers should expand this to use more than just white 

and black colors) http://www.sciencekids.co.nz/experiments/lightcolorheat.html 
• Which Materials Conduct Heat Best Experiment: https://www.wired.com/2007/04/experiment-

whic/      
• Energy Science Experiment Heat Conduction: http://www.monstersciences.com/energy/energy-

science-experiment-heat-conduction/  
 

 
V. Independent Practice Ideas 
 
Recommended Item:  
How Does Heat Flow? Worksheet and Answer Key provided 
At-Home Scavenger Hunt: Finding Heat Movement (see below) 
 
Personal Practice 
• How Does Heat Flow? Worksheet and Answer Key provided 
• 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: When you make pasta, how does heat 
move?  

 
 

http://studyjams.scholastic.com/studyjams/jams/science/energy-light-sound/heat.htm
http://studyjams.scholastic.com/studyjams/jams/science/energy-light-sound/heat.htm
https://www.worksheetworks.com/miscellanea/graphic-organizers/venn.html
http://www.sciencekids.co.nz/experiments/lightcolorheat.html
https://www.wired.com/2007/04/experiment-whic/
https://www.wired.com/2007/04/experiment-whic/
http://www.monstersciences.com/energy/energy-science-experiment-heat-conduction/
http://www.monstersciences.com/energy/energy-science-experiment-heat-conduction/
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Practice That May Involve Parents/Guardians 
• At-Home Scavenger Hunt: Finding Heat Movement – Teachers instruct students to find one 

example of each type of heat transfer in their home (conduction, convection, radiation). Write 
them on a sheet of paper and label them as conduction, convection, or radiation. 

o Example: conduction – curling iron on hair; convection – boiling water; radiation – sun 
coming through window and heating up the floor 

 
 
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 Does Heat Flow? Worksheet and Answer Key is provided 
• Online Quiz: (if completed in I. Anticipatory Set or III. Check for Understanding) 

http://studyjams.scholastic.com/studyjams/jams/science/energy-light-sound/heat.htm 
 
 
 
VII. Materials Needed 
The following materials are needed for the list activity in “Recommended Items” in Guided Practice. 
• 2 identical drinking glasses or jars 
• water 
• thermometer 
• 2 rubber bands 
• white paper 
• black paper 

 
 

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 heat change objects? 
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WORKSHEET FOR HEATING LESSON 3.5 
 

How Does Heat Flow? 
 
Objective: Students will be able to identify the method of heat transfer that takes place. 

Instructions: Label each picture with the method of heat transfer: conduction, convection, radiation. 

 

1. ______________________ 2. _____________________ 

 

 
3. _____________________ 

 

4. _____________________ 

 

5. _____________________ 

 

6. _____________________ 

 
 
 

 
 

NAME: _______________________ 

WORKSHEET: HOW DOES HEAT FLOW? 
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ANSWER KEY FOR WORKSHEET: HOW DOES HEAT FLOW? 

Instructions: Label each picture with the method of heat transfer: conduction, convection, radiation. 
 

1. convection 2. conduction 

 

 
3. radiation 

 

4. radiation 

 

5. conduction 

 

6. convection 
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USES OF ENERGY – LESSON PLAN 3.6 
 

Electromagnets  
 
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. 

 
 
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: 

• Explain what an electromagnet is and how it works. 
• Determine the relationship between the strength of an electromagnet and producing 

motion in objects. 
• Describe the relationship between electricity and magnetism 
• Compare an electromagnet to a bar magnet. 
 

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). 

Average class 
size, student 
ability, and class 
length 

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

• The “Modeling” Section contains teaching content.  
• At home or on their own in class, students complete “Recommended Item(s)” 

from “Independent Practice” section.  

Public School 
System Teaching 
Standards Covered 
 
State 
Science Standards 
• AL 3.3 3rd 
• GA S5P3a 5th  
• KY 3-PS2-3 3rd  
• NC 4.P.1.2 4th  
• VA 4.3e 4th  
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I. Anticipatory Set (Attention Grabber) 
 

Essential Question 
 

How is an electromagnet different than a magnet?  
 

 
Videos 
 
Electromagnet: http://pbskids.org/video/ready-jet-go/2365665236  
 

 

II. Modeling (Concepts to Teach) 
 
Magnets have two ends, or poles; these are “north” and “south”. Magnets attract iron and materials with 
iron in them, like steel. As the saying goes “opposites attract” and so opposite poles attract and like poles 
repel. For example, if a bar magnet is placed with the end marked “north” next to another bar magnet’s 
“south” end, the magnets will be attracted to each other. On the other hand, if the two “north” ends are 
placed next to each other, they will repel.  
 
An electromagnet acts like a magnet except that it is “temporary”. The electromagnet only acts like a 
magnet and has a magnetic field when electric current is flowing. Magnets have permanent magnetic 
fields, that means that the atoms in a magnet are always lined up with each other. For an electromagnet, 
the atoms are only lined up with electricity present; this is because when current flows through a wire, a 
magnetic field rotates around the wire. In order to create an electromagnet, you would wrap a wire around 
some iron-containing metal. Before electricity runs through the wire, the atoms in the iron-containing 
metal are randomly aligned. When electricity goes through the wire, the magnetic field created by the wire 
is strong enough to make the atoms in the metal align, thus creating a magnet. Electromagnets are useful 
because the magnet can be turned on and off by completing or interrupting the circuit.  
 
 
 
 
 
 
 
 
 
 
The other reason electromagnets are useful is because you can increase or decrease the strength of the 
electromagnet. One way is to increase how tightly wound the wire is. The more the wire is wrapped 
around the metal, the greater the magnetic field it creates. Similarly, using a thicker wire to wrap also 
increases the strength of the electromagnet by increasing the current generating the magnetic field. Think 
of it like widening a river, the wider the river the more water can flow; the thicker the wire the more current 
can flow. A third way to increase the strength of the electromagnet is to use an electricity source with 
more voltage. 
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Uses of Electromagnets 

The scientist Michael Faraday discovered electromagnetic induction. Electromagnetic induction 
takes advantage of the fact that since a moving electrical current creates a magnetic field, then a 
moving magnetic field must also create an electrical current. Electric motors and generators, like 
those in power plants, use this idea of electromagnetic induction. In any electrical appliance, the 
motor is moved by the magnetic field produced by the electric current flowing from the electrical 
outlet to the appliance. A generator uses the opposite principle; when the turbine spins it rotates 
a set of magnets around a coiled wire to create an electric current. This is how electric power is 
generated.  

 

A few examples of how electromagnets can be used include: 
• Musical equipment such as loudspeakers, earphones, electric bells 
• MRI (magnetic resonance imaging) machines 
• Induction heating for cooking which converts electrical current into heat energy 
• Maglev trains use electromagnetic force to levitate the train above the track and to 

accelerate the trains to high-speeds 
• Magnetic lifters that sort metals at landfills and other industrial sites 

 
 
For more detailed information on electromagnets, read 
https://www.universetoday.com/39295/uses-of-electromagnets/  
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III. Checking for Understanding 
Teachers can ask students these questions to determine understanding of concepts. 
 

REMEMBER What are some uses of an electromagnet?  (Class discussion) 

UNDERSTAND 
In your own words, explain how an electromagnet works. (Class discussion) 

APPLY 
Examine the difference between a magnet and an electromagnet. (Class 
discussion) 

EVALUATE 
Give a circumstance where you would need an electromagnet instead of a 
regular magnet. (Class discussion)  

CREATE 
Create an electromagnet. (Teachers can demonstrate using the following 
experiment (please copy this link and paste into browser)  
https://sciencebob.com/make-an-electromagnet/) 

 

 

IV. Guided Practice Ideas 
 
Recommended Items:  
Build an Electromagnet (see below) 
 
Experiments 
• Build an Electromagnet: (please copy this link and paste into browser)   

https://sciencebob.com/make-an-electromagnet/  
• Magnetism Experiments – Electromagnets: http://www.lovemyscience.com/electromagnet.html 
• The Strength of an Electromagnet: https://www.sciencebuddies.org/science-fair-projects/project-

ideas/Elec_p035/electricity-electronics/strength-of-an-electromagnet  
 
Interactive 
• Electricity and Magnetism WebQuest: http://zunal.com/webquest.php?w=123653  
 
Videos 
• The Science Behind Magnets: How do they Work? https://www.youtube.com/watch?v=MZtTVsIOA9c  
• Electricity and Magnetism Simple Electric Motor: https://www.youtube.com/watch?v=UY7LT3gNHXI  
• Learn about Magnetic Fields: http://www.sciencekids.co.nz/videos/physics/magneticfields.html  
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V. Independent Practice Ideas 
 
Recommended Item:  
Label the Magnets Worksheet and Answer Key provided 
Scavenger Hunt: Find Magnetic Fields (see below) 
 
Personal Practice 
• Label the Magnets Worksheet and Answer Key provided 
• Venn diagram: Teachers ask students to compare a bar magnet to an electromagnet using a Venn 

diagram. (Ex. Draw two large intersecting circles. Label one circle bar magnet and the other circle 
electromagnet. https://www.worksheetworks.com/miscellanea/graphic-organizers/venn.html) 

 
Practice That May Involve Parents or Guardians 
• At-home Scavenger Hunt: Teachers instruct students to find 5 things in the home that produce 

magnetic fields with electricity. Write them on a sheet of paper. (Ex. Computer, appliances, etc.) 
 
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. 

• Label the Magnets Worksheet and Answer Key provided 
• Build an Electromagnet (if completed as Guided Practice, as shown above) 
• Venn diagram (if completed as Independent Practice, as shown above) 
• Scavenger Hunt (if completed as Independent Practice, as shown above) 
 

 
 
VII. Materials Needed 
The following materials are needed for the Build an Electromagnet Experiment in “Recommended 
Items” in Guided Practice. 
• Large nail (about 3 inches) 
• About 3 feet of THIN COATED copper wire 
• Fresh D size battery 
• Some paper clips or other small magnetic objects. 

 
 

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 is an electromagnet different than a magnet?  
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WORKSHEET FOR ELECTROMAGNETS LESSON 3.5 
 

Label the Magnets 
 
Objective: Students will be able to identify and label poles on a magnet. 

 
 

 
 

 
 

 
 

NAME: _______________________ 

WORKSHEET: LABEL THE MAGNETS 
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ANSWER KEY FOR WORKSHEET: LABEL THE MAGNETS 
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