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Grade Six:  Energy 
Lesson 6.4: Thermal Energy Flow in Materials 

Lesson Concept Energy is transferred in air and water by convection, solids by 
conduction, and through space by radiation. 

Link In the previous lesson 6.3, students learned that energy could be 
transferred and transformed to do work. In this lesson, they learn 
light energy from the sun radiates to the earth and the light energy 
is transformed to heat. Heat energy is transferred through 
conduction, radiation and convection. In the next lesson, students 
will learn how mechanical energy of wind or waterwheels are 
transferring heat to mechanical energy to do work.  

 
Time 100 minutes (One session Engage through Explore/Explain I)  

 
 
Materials Whole class 
 Optional Solar Ovens (see R1 directions) 
 Convection Box Materials (see http://www.slideshow.net/rmtan/the-

convection-box) 
 Convection in Liquids (see When Hot Meets Cold AIMS pdf) 
 Coffee pot to heat water for Convection in Liquids and Conduction 
 3 Posters of spoons or knives for Conduction, one plastic, one 

metal and one wood or bamboo 
  
 Per Group (groups of 4) 
 4 thermometers  
 3 thermometer sleeves (black, white, one without) 
 3 knives (one bamboo, one plastic, one metal) 
 1 ceramic cup or 500 ml beaker 
 1 timer or stopwatch 
 3 equal portions very cold butter 
 3 sugar cubes 
  
 Individual 

Science notebooks 
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Solar Oven:  1 marshmallow, 1 small chocolate, 1 graham cracker 
H1 Recording Temperature Change 
H2 Radiation, Convection, Conduction 
 
Resources 
R1a,b Solar Ovens (poster size black paper covered with aluminum 
foil, black half circle) 

 R2 Convection Box (see http://www.slideshow.net/rmtan/the-
convection-box) 
R3 Convection in Liquids (see separate file When Hot Meets Cold) 

Advance  
preparation  1. Duplicate all handouts. 

2. Construct solar ovens using picture on (R1a,b). 
3. Construct convection box (When Hot Meets Cold) 

 4.  Construct convection in liquids demonstration (see 
http://www.slideshow.net/rmtan/the-convection-box). 

 5.  Construct three posters for conduction activity (beaker with three 
spoons: metal, plastic, bamboo- one spoon per poster). 

 
Procedure: 
Engage (10 minutes) Energy from the sun heats the Earth. 
1. As students to think about how the outside temperature changes from morning to 

afternoon. Talk to a partner about where the energy might come from to heat the 
Earth. Share ideas.     

2. We know that the sun’s energy heats the Earth but what happens to the heat once 
it reaches the earth? Talk to your partner about the question: Does the sun’s 
energy stay in one place?  How could the light energy be transferred and 
transformed to heat materials? Chart ideas. 

3. Explain to students that today’s investigation is to answer the question: How is the 
sun’s energy (light) transformed and transferred to heat the Earth?  

Explore / Explain  #1 (30 minutes) Concept:  The sun’s energy is transferred 
and transformed to heat energy by radiation.   

4. Ask students to suggest ways we can measure the amount of light energy that 
becomes heat energy in our schoolyard?    

5. Explain that each table group of four will receive four thermometers. Three 
thermometers will be used to measure the heat energy from the sun.   Show 
students the sleeves?  Ask students which color of sleeve will transfer heat the 
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fastest to the thermometer. (black or white) Predict which sleeve will collect more 
radiant energy from the sun?  

 
Teacher Note:  The thermometers need to be placed in an area of the playground with 
direct sun but not on the blacktop.  The fourth thermometer is for the solar oven optional 
activity.  The Solar activity can be set up prior to the three thermometers or afterwards.    

6. Distribute H1 (Recording Temperature Change) and ask each group to assign 
one person to read a different thermometer each minute. One person should 
record the data. Complete the five-minute test collecting data every minute.   

7. Ask groups to review the data and discuss: What type of energy did the sun’s light  
transform into when it touched the earth? How do you know? What pattern do you 
notice? The name for the transfer of light energy from the sun is radiation.  Light 
can transfer by radiation when there is no air or other materials (space).    

8. Display the solar oven to the class and ask students to predict how this oven might 
cook something.   
a. Ask each student to make a Smore to place in a solar oven. 
b. Distribute a solar oven to each set of partners. Ask students to place the oven 

outside in a location that maximizes the sun’s light energy and place two 
Smores in each oven. Record the beginning temperature in your notebook. 

c. Record ending temperature and “cooking results” after twenty minutes.  
Teacher Note:  Since the Smore cooking will take time, you may choose to do another 
content or go on to Explore/Explain #2 with your class and return to the ovens after 
sufficient time.   

9. Debrief the Smore activity by asking students to go outside and measure the 
temperature in their solar oven. Record the temperature. Observe the Smore and 
write a description of how the sun’s light energy transformed to heat and “cooked” 
the Smore.  

10. Distribute H2 (Radiation, Convection, Conduction) Ask student’s to make a tri-
fold. Explain we will use each column to record different ways the sun’s energy is 
transformed to heat the earth. Draw the sun and the three thermometers on the 
ground. Use arrows and labels to show how the sun’s light travels by radiation and 
is transformed to heat energy.  

11. Review the chart from Step #2. Add to the chart new ideas to answer the question 
and cross out any original statements that are not correct.   

Explore / Explain #2 (20 minutes) Heat energy is transferred in fluids (air and 
water) by convection.    

12. Explain the temperature change indicated the sun’s energy became heat energy.  
Next we will explore how the heat energy is transferred in liquids (air and water) on 
Earth.  
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13. Display “Convection Box” to the class. Explain the air in the box is all the same 
temperature. What do you think the lit candle will do to the air in the box? Light the 
candle and hold the incense above the opposite side of the box. (See diagram on 
line)   

14. Observe closely. Discuss the pattern of movement with your partner. (Heated air 
by the candle and cooler air by the incense). Draw a small picture of the moving air 
in the middle column of the H2 (Convection, Conduction, Radiation) tri-fold.  
Use arrows to show the direction of the air movement.  

15. Debrief by asking the following questions:  What makes the air move? Does the air 
increase movement or decrease movement over time? What do you think is 
happening to make the movement increase or decrease?    

16. Display the clear tub and explain that the “Convection in Water” (GEMS) 
demonstration will show how heat transfers in water. The temperature of the water 
in the tub is room temperature. Each jar has a small hole punched in the lid. One 
baby food jar contains cold colored water (blue) and one contains hot colored 
water (red). See diagram on R3 (Convection in Liquids).  

17. Ask students to predict how the two jars of colored water will move when placed 
sideways at the bottom of the tub.   

18. Observe carefully. Discuss the direction of the movement. Draw a small picture in 
the middle column of the tri-fold. Use arrows to show the direction of water 
movement.   

19. Debrief by asking the following questions: When did the movement go the fastest 
in water?  When did it slow down the movement? What was causing the 
movement to speed up or slow down?   

20. Ask partners to discuss how the convection in air and water demonstrations are 
the same and how they are different. Share and chart. 

 
Punchline: Heat transfer in fluids is called convection. Fluids (air and water) will 
continue to move until the system is all the same temperature. All air and water 
on earth will cycle until temperatures are the same.  
21. Review the chart from step 2. Add any new ideas about how the sun’s energy 

moves on Earth. 
Explore / Explain III (20 minutes) Conduction carries heat through molecules 

that are in direct contact (touches) with one another. 
 
22. Light energy travels by radiation from the sun to the Earth. Once here, the heat 

energy is transferred by convection in fluids. Our next exploration is to find out how 
heat energy is transferred in solids.  

23. Your hand is a solid and the table leg is a solid. Reach down and grab the table leg 
of your chair. What do you notice? How does the heat from your hand travel to the 
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desk leg? Touch your desk tabletop. What do you notice? Touch another solid. Are 
all the solids in the room the same temperature? Were any of the solids in another 
room? Discuss with a partner: What might be causing them to feel differently?  

 
Punchline:  The temperature of your body is 98.6.  The temperature of everything 
in the room is 72.  Solids that transfer heat more quickly are considered good 
conductors of heat.  Metals are better conductors than plastic or wood.    
 
24. Ask students to review the three posters around the room. Each poster includes a 

picture of one spoon and the apparatus set up in front of the room. It is a beaker, 
with different spoons with a cold butter and a sugar cube at the end of the spoon.  

 
25. Ask students: If I add hot water the beaker, which spoon do you think will melt the 

butter first? Choose the spoon that you think will heat the quickest and go stand by 
that poster. 

 
26. Discuss in your group why you think this utensil will melt the butter the fastest. 

Select one explanation to share with the larger group. Explain your thinking using 
the sentence frame:  I think the butter on the________________ will melt fastest, 
because_________________. 

 
27. Tell students that they will be testing three materials: metal, wood, and plastic. 

Model in the front of the room how to set up the experiment:   Fill a beaker with hot 
water and stick a sugar cube onto a pat of butter onto the end of each of three 
different materials (i.e. metal, plastic and wood) and place them so the sugar 
cube/butter end is up and out.  Observe what happens.  

 
28. How long does it take for the metal spoon to melt the butter? What about the 

wooden spoon? Which material is a good conductor? Which material is a good 
insulator (resists the transfer of heat by conduction)? 

 
29. Discuss with your group: What is the difference between conduction, convection, 

and radiation? How would you explain the difference to a third grader?  
  
30. Draw in the H2 (Conduction, Convection, Radiation) tri-fold a picture to show 

how metal heats up more quickly. Use words and pictures to describe conduction. 
31. Review the chart from step 2. Add any additional ideas about how the sun’s energy 

heats solids by conduction.   
Explain IV (10 minutes) Conduction, Convection and Radiation transfer 

energy.     
 
32. Ask students to open the H2 (Conduction, Convection, Radiation) tri-fold and 

complete the following prompts on the inside of the tri-fold:  Explain in your own 
words how convection moves air and water? How do we know light energy from 
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the sun is transferred by radiation to the Earth?  Explain in your own words how 
different materials conduct heat at different rates?     

 
Extend/Evaluate  (10 minutes) Energy is transferred in air and water by 

convection, solids by conduction, and through space by 
radiation 

33. Listen to the radiation, conduction, convection rap from Rhythm, Rhyme, and 
Results.  

 
34. Ask students to think about the different ways heat is transferred and transformed 

to heat the materials on Earth. Ask students to draw a picture of how heat from the 
sun heats materials on Earth. Label the different transformations or transfers as 
Radiation, Convection, and Conduction. Explain how you know.     
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H1 
Temperature Recording Sheet 

Group Members________________________________________ 
 
Color of sleeve: Black 

Time	   Temperature	  

	   	  

	   	  

	   	  

	   	  

	   	  

 
Color of sleeve: White 

Time	   Temperature	  

	   	  

	   	  

	   	  

	   	  

	   	  

 
Color of sleeve: Clear 

Time	   Temperature	  

	   	  

	   	  

	   	  

	   	  

	   	  

	  
Discuss	  with	  your	  group:	  	  What	  pattern(s)	  do	  you	  notice?	  	  	  
	  
	  
	  
How	  would	  this	  explain	  how	  the	  grass	  and	  blacktop	  heat	  up	  differently?	  	  	  
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H2	  

Conduction	   Convection	   Radiation	  

	  



6.4 Energy in Earth Systems: Thermal Energy Flow in Materials    9 
❊Science Matters 
 

	  

	  
	  
	  
	  

	  

	  
	  

Set up for Solar Ovens: 

 
Tape outside edges to form cone shape.  Place 2 bagged smores 
in each oven.  Have a thermometer inside the oven and a 2

nd
 

outside to compare temperatures. 
 

 
 

R1a	  
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R1b	  
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