
 

Part 1: CONDUCTION. How does heat transfer (move) through 
and between solids? 
 
Claims:  
❖ Heat can transfer from a warmer object to a cooler object through touching. 
❖ Different materials transfer heat at different rates.  
❖ Something that feels cold when you touch it is transferring heat away from your 

body. 
 
Use the following investigations to see if you can collect evidence to support any of 
the claims above about how heat transfers through objects touching. 
 

Conduction Investigation 1 

Materials:  
❏ Timer 
❏ 2 ice cubes of the same size 
❏ Plastic lid 
❏ Metal container (bowl, spoon, cooking pot or baking tray). 

 
1. Feel the plastic lid, and the metal container. Which feels colder? Record your results 
in the table below in Column A.  
 
Investigation Data Table 

 
 
 
 

 

Materials for Testing  A. Before the ice was 
on it, this material 
felt ____ than the 
other material 

B. When the ice was 
on it, this material 
felt ____ than the 
other material 

C. Total time for 
ice to melt 

Plastic lid  Warmer  
 

Colder 

Warmer  
 

Colder 

 

Metal container  Warmer  
 

Colder 

Warmer  
 

Colder 

 



 
 
2. Then predict: If you put an ice cube in each of the containers, which do you think will 
melt the ice faster?  Why? 

 
3. Place an ice cube in both the plastic lid and the metal container and hold each 
container on the palm of your hand for 10 seconds. Which feels colder to hold, the lid 
or the container?   

● Record your results in the table on the previous page in Column B. 
● Then, draw a diagram of the ice, container, your hand, and the heat transfer. 

Use arrows to show the direction of the heat transfer. 
 

 
 
4. Now place the lid and the metal container next to each other on a flat surface, with 
the ice cubes on top of the lid and container (not in the sun). 
 
5. Time how long it takes for each ice cube to melt completely and record on the data 
table on the previous page in Column C.  
 
 

 

Diagram: 
 
 
 
 
 
 
 
 
 
  
 
 



 

Conduction Investigation 2 

Materials: 

❏ 3 similar spoons of different materials (such as metal, plastic, and wood) 
❏ Mug/heat-proof cup/bowl 
❏ Boiling water 
❏ Butter (or coconut oil, coco butter, or shortening) 
❏ Three very tiny items of the same type (beads, seeds, etc.) 

 
Procedure: 

1. Take three tiny pats of butter (or similar material) and stick them onto the ends 
of the spoons 

2. Then stick the tiny items you chose in those pats of butter 
3. Place the three spoons in the cup or bowl with the butter end up and out of the 

cup/bowl. 
4. Once this is all in place, very carefully pour the boiling water in the cup/bowl 

without disturbing the spoons 
5. Now, sit back and observe which of the tiny items will drop off it’s butter pat 

first. 
 

When set up, it should look similar to this:

 

 



 

Concluding Questions for Part 1: CONDUCTION. How does 
heat transfer (move) through and between solids? 
 
Claims:  
❖ Heat can transfer from a warmer object to a cooler object through touching. 
❖ Different materials transfer heat at different rates.  
❖ Something that feels cold when you touch it is transferring heat away from your 

body. 

 

1. Which (if any) of the claims (above) about how objects transfer heat were you able to 
investigate? 

 

2. Describe your evidence that supports the claim. 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
 
 
 
 
 



 

Science Word/Vocabulary Check In 

When heat is transferred from one object to another object it is touching, that is called 
conduction. When a material transfers heat (thermal energy) quickly, it is called a 
conductor. When a material resists heat (thermal energy) transfer, it is called an 
insulator.  

 

Based on this investigation, do you think an ice cube would melt faster on the bathroom tile 
floor, or on the bathmat in the same bathroom? Use pictures and words (include the science 
words above) to explain your thinking and the evidence for it.  

 

 

 

 

 

 

   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Part 2: CONVECTION. How does heat transfer through liquids 
and gasses? 
 
Claims:  
❖ Heat can transfer through fluids (liquids and gasses).  
❖ When liquids and gasses have a higher temperature (more thermal energy), it 

means that the molecules are bouncing around more (more kinetic energy). In 
liquids and gasses this means there is more space between the molecules. 
When this happens, the liquid or gas would become less dense since it has 
fewer molecules in the same space at the same time.  

 
Do at least one of the investigations below, depending on what supplies you have on 
hand and if you have an adult to help.  
 
*** You will need an adult nearby when using ANYTHING that burns or has a flame. If 
you are working without an adult, only do Investigation 1! 

Convection Investigation 1 
Materials:  
❏ Mug or cup 
❏ Large clear, flat-bottomed bin or 

glass casserole dish 
❏ Something to prop up your bin (more 

cups of similar size to what you’re 
sliding underneath can work well) 

❏ Food coloring* (2 different colors, if 
available). If you don’t have food 
coloring, try other colored liquid with 
similar runnyness (viscosity) as 
water, like tea, coffee, or milk.  

 
Procedure: 

1. Prop up the bin, dish or tupperware 
on all four corners so that you can 
slide a cup or mug just underneath 
the bin so it is just touching or close 
to touching the bottom. 

2. Fill the bin until it is mostly full with 
very cold water. 

3. Fill the mug or cup (that fits just underneath the bin) with very hot water. 

 



 
4. Reach down through the cold water, and carefully place a few drops of food coloring 

(or colored liquid) into the center of the container, or place them there with a straw. 
If using a straw, place the bottom end of the straw in your colored liquid, hold 
your finger over the top end of the straw while it’s still in the liquid. Keep holding 
your finger there while you transfer the straw down to the bottom of the bin of 
water, and then release your finger from the top to release the colored liquid.  

5. Avoid stirring or moving the water as best you can! 
6. If you have a second food coloring or colored liquid, do the same, carefully putting it on 

the bottom, to the right and left ends of the tub of water. Again, try to avoid stirring the 
water! 

7. Place the mug of VERY hot water under the bin, directly beneath the 1st color, (the 
middle one) 

8. Watch and see what happens, then draw a diagram of what you observe: 

 

 

 

 

 

 

 

 

 

 
 
 

 



 

Convection Investigation 2 
Choose one of the two different ways to set this up, based off of the materials you have  
 
Set-up option 1 
Materials: 
❏ An ADULT! 
❏ Small glass filled with salt/rice/sand or something 

similar 
❏ A pointed wooden stick, like a skewer  
❏ A piece of paper and pen 
❏ Scissors 
❏ Tea Candle 
❏ Lighter/match 
❏ Something round and about 5-6” across that you 

can use to trace a circle 
 
Procedure: 

1. Put the candle in the cup 
2. Poke the skewer into the salt in the cup to 

stabilize, with the pointy side up 
3. Trace a circle on the piece of paper 
4. Cut out the circle, then continue to cut the circle, 

making it into a spiral, looking like the image on the 
right when it is flat. 

5. Uncoil your spiral and place the center exactly 
balanced on the end of the skewer and poke the point 
through the paper a tiny bit to help hold it there. 

6. Double check the spiral is right in the middle, and the 
skewer is totally straight up and down.  

7. Now, carefully light the candle, see what happens, and 
record your observations, using words and/or 
diagrams, in the text box below. 

 
Set-up option 2 
Materials: 
❏ ADULT 
❏ Electric Stove or hot plate 
❏ Sewing pin 
❏ Paper plate 
❏ Marker 
❏ Scissors 

 
 



 
 
Procedure: 

1. Cut the outside edge that turns up off of the paper plate 
2. Use the marker to draw a spiral on what is left of the flat middle part of the plate 

(like the one in the image from option 1) 
3. Cut out the spiral 
4. With an adult, preheat a stove burner 
5. Poke the pin through the center of the paper spiral  
6. Let the rest of the spiral hang down 
7. Move it above the heated stove burner, far enough away that there is no risk 

of the paper burning. 
8. Watch what happens and record your observations, using words and/or 

diagrams, in the text box below. 
 

Investigation 2: Observations 
 

 

 

 

 

 
 
 
 

 
 
 

 

 
 
 
 



 

Convection Investigation 3 

Materials: 
❏ ADULT   
❏ Stick of incense  
❏ A boxboard box with a large 

window in the front (think pasta 
box) 

❏ Thin clear, flexible plastic sheet 
(maybe more of the window 
material from another pasta box 

❏ Scissors 
❏ Tea light 
❏ lighter 

 
 
Procedure: 

1. Cut two holes in the side of the box (this will actually be the top, since the box 
will be on it’s side 

2. Bend the plastic sheet into a tube and put part of the end into the hole in the 
box. Do this for the second as well, and place this in the other hole. 

3. Now that you have two openings/clear tubes in the top of your box, 
4. Place the candle under the tube furthest from the box opening 
5. Carefully light it and close up the box 
6. Light the incense and put it right above the first tube, closest to the opening in 

the box. 
7. Observe what happens to the incense smoke. 

 
Smoke Apparatus Video: https://www.youtube.com/watch?v=O3Z-lioH2k0 

 

 
 

 
 

 

https://www.youtube.com/watch?v=O3Z-lioH2k0


 

Convection Investigation 4 

Materials: 
❏ ADULT 
❏ Candle 
❏ Lighter 
❏ Milkweed fluff or a small feather (possibly from a down coat or pillow) 

 
Procedure:  

1. Light the candle.  
2. Take a tiny piece of milkweed or a tiny feather and release it carefully next to the 

flare (not in it!)  
3. See how far you can get it to go. 

 

Science Word/Vocabulary Check In 

Heat transfer through liquids and gasses is called convection. 

Concluding Questions for Part 2: CONVECTION. How does heat 
transfer through liquids and gasses? 
Claims:  
❖ Heat can transfer through fluids (liquids and gasses).  
❖ When liquids and gasses have a higher temperature (more thermal energy), it 

means that the molecules are bouncing around more (more kinetic energy). In 
liquids and gasses this means there is more space between the molecules. 
When this happens, the liquid or gas would become less dense since it has 
fewer molecules in the same space at the same time.  

 
1. Which (if any) of the claims about convection (above) were you able to investigate, and 

which did your evidence support? 

 
2. Describe your evidence. 

 

 

 
 



 
 

3. Why do you think things happened the way they did? 

Part 3: RADIATION. How can light energy heat up an object? 
 
Claims:  
❖ Light (radiant) energy can become thermal energy and heat things. 
❖ How different materials absorb or reflect light can affect how much an object 

heats up. 
 

Use the following experiment to investigate these claims. 
 
Materials:  
❏ Sunshine (This will only work on a sunny day!) 
❏ 3 towels 
❏ Testing material. t-shirts or pieces of paper (make sure you use all the same type of 

material, NOT a mix-and-match) 
❏ 1 black (or dark),  
❏ 1 medium-dark (choice of color)  
❏ 1 white  

❏ mirror or reflective material. 

Procedure: 
1. Feel the temperature of each testing material before you start. Rate its temperature on a 

scale from 1=ice cold to 10=burning hot. Record your results in the table below. 
2. Go outside and lay all three pieces of testing material  next to each other in the direct 

sun (on the same surface and getting the same amount of sunlight). 
3. Wait 10-15 minutes. While you do so, think of a way that you might use your mirror or 

other reflective material to potentially make the fabric or paper even warmer. Draw a 
diagram of what you are thinking on another piece of paper 

4. After 10-15 minutes, feel each material again. Rate its temperature on a scale from 
1=ice cold, to 10=burning hot. Record your results in the table below and calculate the 
change in temperature for each material based on your 1-10 scale. 

 

 
 

Materials for Testing  Before starting, my 
material was ____ 
on a scale from 
1-10. 

After 10-15 minutes 
my material was ___ 
on a scale from 
1-10. 

Total change 
on my 1-10 
scale was. 



 

 

5. Now try out the method you designed above with the mirror or the reflective material. 
Try to warm up a certain spot on the material that changed the least (was the coolest) 
after your experiment.  Using your reflection device, can you get a certain spot on that 
coolest material to get warmer than the rest of the material around it? Maybe you can 
get a spot as warm as the material that was the warmest! 

 

Science Word/Vocabulary Check In 

When light energy (visible or invisible) transfers thermal energy and heats up an object, that is 
called heat transfer through radiation.  

 

 

 

 

 

 

 

 

White fabric or paper       

Medium-colored 
fabric or paper 

     

Black fabric or paper       

Testing Your Reflection 
Device 

Where I was NOT 
reflecting any extra light 
the material was a _______ 
on a scale of 1-10. 

On the spot where I was 
reflecting light the material 
was a _______ on a scale 
of 1-10. 



 

 

Concluding Questions for Part 3: RADIATION. How can light 
energy heat up an object? 

Claims:  
❖ Light (radiant) energy can become thermal energy and heat things. 
❖ How different materials absorb or reflect light can affect how much an object 

heats up. 
 

1.  Which (if any) of the claims about radiation (above) were you able to investigate, and which 
did your evidence support? 

 
2. Describe your evidence. 

3. If you wanted to design a device to melt a chocolate chip or dry your clothes faster using the 
energy from the sun, what are some of the colors and materials you might consider (draw or 
describe)? 

 

   

 

 
 
 
 
 
 

 
 
 
 
 
 

 



 

Part 4: Application 

How our new understandings can be applied to thinking about how heat transfers in 
our homes: 

❖ Heat moves extremely differently through different solids when they are in contact with 
one another. There are lots of different solids in a house, and those that touch conduct 
heat to one another, but at different rates. 

❖ Heat moves through fluids very differently than it moves through solids. Warm fluids rise 
and cold fluids sink. This must have an impact on the way we heat and circulate heat in 
our homes. 

❖ Light can be reflected or absorbed more readily by certain materials and colors. The 
color of your house, whether your insulation includes a shiny backing, or where you 
have windows (do they let in sunlight?) may impact how well your home retains heat. 

 

We recommend completing the VEEP/NHEEP Home Heat Transfer Lessons 
(https://veep.org/media/90) to explore these concepts:  

● How is heat being transferred (convection, conduction, radiation) in and outside 
my own home from the furnace or wood stove or heat pump to warm our indoor 
space?  

● Where is air rising in my home and how is it circulating?  
● If warm air is rising and spreading out as it rises, does it leave my home?  
● What can I/we do to reduce the heat flow out of our buildings/homes? 

 

  

 

https://veep.org/media/90


 

Supplemental Resources: 

PBS Heat Transfer: 
https://vermont.pbslearningmedia.org/resource/lsps07-sci-phys-thermalenergy/thermal-energy
-transfer/ 

PBS Solar Oven: https://www.pbs.org/video/science-u-solar-oven-smores/ 

Heat transfer  and comparing aluminum vs. foam: 
(https://www.youtube.com/watch?v=vqDbMEdLiCs) 

Three Ways that heat travels (Rap song) 
https://www.youtube.com/watch?v=7Y3mfAGVn1c&feature=youtu.be 

Heat Energy Basics 

https://www.youtube.com/watch?v=xGKg3TSO4v8https://youtu.be/7Y 

 

https://vermont.pbslearningmedia.org/resource/lsps07-sci-phys-thermalenergy/thermal-energy-transfer/
https://vermont.pbslearningmedia.org/resource/lsps07-sci-phys-thermalenergy/thermal-energy-transfer/
https://www.pbs.org/video/science-u-solar-oven-smores/
https://www.youtube.com/watch?v=vqDbMEdLiCs
https://www.youtube.com/watch?v=7Y3mfAGVn1c&feature=youtu.be
https://www.youtube.com/watch?v=xGKg3TSO4v8
https://youtu.be/7Y3mfAGVn1c
https://youtu.be/7Y3mfAGVn1c

