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Pre-Show Activity 

Pre-Show Lesson: Thermal Energy 

Post this question on the board:  “What is heat and where does it come from?” 

Materials:   

You will need to prepare colored ice cubes before this activity using food coloring and water; the 

darker the color, the better the effect. 

Per student:    foil, paper towel 

Convection Station:  colored ice cubes, pitcher of warm water, clear plastic cups, narrow 

    necked glass bottle, small balloons, heat source 

Conduction Station:  wire (about one meter long), large nail or small bolt, candle, match 

Radiation Station:  black construction paper, white construction paper, lamp with regular 

    light bulb (not fluorescent), two thermometers, two sealable baggies 

 

 

 

Energy TEKS 

Sixth Grade:    6.7A, 6.7B, 6.8A, 6.9A, 6.9B, 6.9C 

Seventh Grade:     7.5A, 7.7B 

Eighth Grade:   8.10A (Earth Science) 

 

      Exploring Energy 

       Middle School 

 
 

Vocabulary 

biomass, chemical energy, coal, conduction, convection, digestion, electromagnet, geothermal, 

heat, hydro, mechanical, natural gas, nonrenewable, nuclear, oil, radiation, renewable, solar, 

wind 
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Procedure: 

1. Have students take off their shoes and put one foot on a piece of foil and one on the carpet 

or a paper towel.  If students don’t feel comfortable taking off their shoes, they can just use 

their hands. 

2. Discuss what happened.  Ask students the following questions: 

 Which surface is colder/warmer? Why? 

 If the air temperature is the same in the room, why would one surface feel colder 

than another? 

 How do these surfaces compare to other surfaces in the room?   

Lead students to understand that in any given room, everything is pretty much the same 

temperature, unless there is a warm-blooded being, like us, in the room.  Our bodies use 

food energy (chemical energy) to create heat and regulate our temperature.  Everything in 

the room is cooler than your skin which is at about 98.6 degrees Fahrenheit.  Certain 

objects allow heat to travel through them easily, such as conductors like metal.  When you 

touch these objects, the heat from your hand travels into them, which causes your hand 

feel cooler.  You are the one giving heat to the metal.   

 

3. Tell students that heat is energy.  Ask them where they think that energy came from.  Have 

students discuss in groups where the heat in their hand came from.  See if they can trace it 

back to its original source.   

 

sun           plant             animal                 hamburger           You 

 

4. Next, have students look at different forms of energy. Students will discuss in their groups 

what form the energy was in at each step. 

 

Sun Plant Animal Hamburger You 
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5. Tell students that they are going to be experimenting with the three ways that heat moves.  

These are called conduction, convection and radiation.  At the end of these activities, they 

need to figure out the difference between these three types of thermal energy and be able 

to explain each one. 

6. Students will make observations and take notes in their science journals.  You will probably 

need at least two set ups for each station since there are only three stations.  The station 

directions (Appendix A-1) can be attached to file folders at each station.  You will need to 

be next to the two convection stations as they involve an open flame.  
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Post-Show Enrichment Activities 

 

Activity One: Energy Transfers 

Materials: magazines 

Procedure: 

1. Students will cut out pictures that show examples of energy from magazines.  These can 

be pictures of any living thing or non-living thing that is doing work.   

2. Have students sort their pictures by the different types of energy: mechanical, light, 

thermal, sound, chemical and electrical.  Leave these energy types up on the board for the 

remainder of class.   

3. Take a picture and hold it up in front of the class.  For example, a boy skateboarding 

(Appendix A-2). 

4. Draw a line on the board, and attach the picture to the end of the line.  Now trace the 

energy back to the original source.  You are working backwards.  The original source 

should be at the front of the line.  It is usually the sun.  See example in Appendix A-3. 

5. Students will work with a partner to complete as many energy conversion timelines like the 

one modeled in class as possible in the allotted time.  They will use their pictures that they 

have collected as an end point. 

6. Students will then go back and label the type of energy that is being used at each step in 

their energy conversion timelines (Appendix A-3). 

7. To take this activity further, students could then go back and label each step as an example 

of potential or kinetic energy.  They should explain their thinking because there could be 

more than one answer. 

 

Activity Two: Research Energy Sources 

Materials: poster board, textbook or internet for research 

Procedure: 

1. Assign each group or pair of students an energy source to research.   

2. Groups will prepare an argumentative poster explaining how their energy source was 

formed, what are its main uses and the advantages and disadvantages of their energy 

source.  This should include if it pollutes or not and if it is renewable or not.  It should also 

include any other negatives on the environment or the economy caused by its harvesting or 

use.  Since the poster is argumentative, it must include the negative side on it somewhere.  
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This is similar to an ad for a prescription drug.  Although a prescription drug ad is trying to 

persuade you to buy the product, somewhere on the advertisement, it must tell you the side 

effects. 

3. Groups will share their posters and take notes on each energy source when it is presented 

(Appendix A-4). 

Resources:  

Students can use their textbook, energy resource books or Internet sites.   

You can purchase the NEED (National Energy Education Department) Energy Information 

books on line, or there is PDF file of the book on line at 

http://www.need.org/needpdf/Intermediate%20Energy%20Infobook.pdf 

 

Activity Three: Electromagnet 

Materials: One iron nail fifteen centimeters (6 in) long, three meters (10 ft) of 22 gauge insulated, 

stranded copper wire, one or more D-cell batteries, and a pair of wire strippers 

Procedure: 

1. Use a pair of wire strippers to remove a few centimeters of insulation from each end of the 

wire. 

2. Neatly wrap the wire around the nail. Start about one foot from the end of the wire and wrap 

toward the opposite end.  Make certain that you leave enough of the wire unwound at both 

ends so that you can attach the battery.  The more wire you wrap around the nail, the 

stronger your electromagnet will be. Be sure to wrap the wire around the nail all in one 

direction.   

3. Attach one end of the wire to the positive terminal of the battery and the other end of the 

wire to the negative terminal of the battery. If all has gone well, your electromagnet is now 

working! 

4. Students should be able to pick up paperclips using the electromagnet.   

5. Have students set up a test to explore how a chosen variable affects their electromagnet.  

Possible variables to test: type of wire, amount of wire, amount of coils, type of nail, size of 

nail, type of battery, amount of batteries, etc. 

Students should make a chart to show the transfer of energy and what types of energy are being 

used at each step. 
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Appendix 

A-1 

Station 1: Convection 

Procedure: 

1. Place a colored ice cube in a cup of warm water.  Observe what happens and draw and 

label it in your science notebook. 

2. Put a small water balloon on top of a glass bottle with a narrow rim.  Heat the bottom of the 

bottle.  Draw and label what happened to the balloon in your science notebook. 

Respond: 

1. How are both activities alike?   

2. How are they different?   

3. What is happening to the water molecules in the first experiment?   

4. What is happening to the air molecules in the second experiment?   

5. What does heat have to do with these experiments?   

Explanation: 

Both of these activities are examples of convection.  Explain that convection is the word used to 

describe how heat travels through fluids like liquids and gases. Be sure to explain what is 

happening to the molecules. 

Trace the thermal energy in each activity back to its original source showing each step.  Label 

each step with the type of energy used.   

 

Example: 

sun                    plant                        animal                   hamburger              You 

nuclear chemical      chemical             chemical         mechanical/heat 

heat           (photosynthesis)         (digestion)  (digestion)      (regulating body temperature, 

light              moving your hands/feet) 

Think of other examples of convection and list them below.
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Station 2:  Conduction 

Procedure: 

1. Wrap one end of the wire around the nail and anchor the other end to a support.   

2. Adjust the wire so that the nail swings freely, but barely misses the floor. 

3. Light the candle and heat the wire. 

4. Remove the candle and allow the wire to cool. 

 

Respond: 

1. When you first lit the candle, what happened? 

2. When you first lit the candle, how did heat travel along the wire? 

3. After the wire cooled, what happened? 

4. What can you say about the effects of heat on solids? 

Explanation: 

Conduction is the word used to describe how heat travels through solids.  Explain conduction.  

How does heat travel through solids?  Be sure to explain what is happening to the molecules. 

 

Trace the thermal energy in the activity back to its original source showing each step.  Label each 

step with the type of energy used.   

Example: 

sun                    plant                        animal                   hamburger              You 

nuclear chemical      chemical             chemical         mechanical/heat 

heat           (photosynthesis)         (digestion)  (digestion)     (regulating body temperature, 

light              moving your hands/feet) 
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Station 3: Radiation 

Procedure: 

1. Place a piece of white construction paper in a sealed plastic bag with a thermometer inside 

on top of the construction paper.   

2. Do the same with a piece of black construction paper in a separate sealed plastic bag.  

Make sure both pieces of construction paper are the same size. 

3. Place both bags equal distance, about 50 cm from a lamp with the lampshade removed. 

4. Check the temperatures every minute for 5 minutes and record.  Also keep track of the air 

temperature in between the lamp and the baggies. 

Respond: 

1. Which color absorbed radiated heat better?   Why?  

2.  Did the air temperature change?  Explain why or why not. 

Explanation: 

Radiation is the word used to describe how heat travels through the atmosphere.  Explain how 

radiation works.  How does heat travel through the atmosphere?  Be sure to explain what is 

happening to the molecules.   

 

Trace the thermal energy in the activity back to its original source showing each step.  Label each 

step with the type of energy used.   

Example: 

sun                    plant                        animal                   hamburger              You 

nuclear chemical      chemical             chemical         mechanical/heat 

heat           (photosynthesis)         (digestion)  (digestion)         (regulating your body temp. 

light               and moving your foot/hand 

 

 

 

 



HMNS Middle School Exploring Energy  Page 9 

 

A-2 
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Source: Kidprintables.com 

A-3 
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Potential or Kinetic? 

              

           Mechanical Energy

              

                     Kinetic energy- moving

  

 

 

 

 

 

Hamburger Grass Sun Cow 

Hamburger- 

chemical 

Plants- chemical 

(photosynthsis) 

Sun- nuclear, 
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potential- stored 

chemicals 

Plants- 

potential- it is 

stored energy 

Sun- kinetic 

molecules are 

moving 

 

Cow- 

Potential- it is 

stored 

Kinetic- the cow 

is moving 
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A-4      Name _____________________________     

 Date_________________ 

Sources of Energy 

 oil Natural 

gas 

coal nuclear hydro wind geothermal biomass solar 
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