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Materials: 

- Large representation of the sun (picture, ball, balloon, 

etc.) 

- Back to back pieces of yellow and red construction paper. 

- A CO2 molecule. Carbon dioxide is a centrosymmetric 

molecule. The molecule in the picture is made out of 

Styrofoam balls attached by toothpicks. 

- A rock made of dark construction paper. 

- A sign that says atmosphere.  

 

Background Information on Greenhouse Gases: 

Read http://www.ucar.edu/learn/1_3_1.htm to 

understand more in depth how greenhouse gases 

function. 

Essential Question: 

 How do greenhouse gases hold heat in the atmosphere? 

Key Vocabulary 

 Photon 
 Visible light energy 
 Radiant heat energy 
 Matter 
 

Procedure 

1. Review what happens to dark colored matter on earth when energy from the sun hits it. (When 

visible light energy from the sun hits dark colored matter, the light changes to heat. The matter 

releases the energy as infrared heat as it cools down.)  

 

Sample questions: What happens to a dark rock when it sits in the sun? (It gets hot.) How do we 

know it gets hot? (We can feel it.) If we brought that rock that sat in the sunshine into a dark 

room, would the energy it radiated light up the room? (No) What eventually happens to the 

rock? (It cools off.) Where does that heat go? (It radiates into the atmosphere.) 

 

Figure 1: Props for the activity. Atmosphere 
sign, sun, dark colored rock, CO2 molecule, 
and red and yellow paper. 
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2. Appoint one student to hold the sun.  He stands 

at one end of the room. 

 

3. Appoint another student to be the energy that 

the sun emits. This person is a photon. She holds 

the yellow/red construction paper, yellow side 

facing out to represent visible light energy. 

 

4. Appoint another student to be the rock. She 

holds the sign and stands at the other end of the 

room. 

 

5. Place the atmosphere sign between the sun and the rock. Put the rope on the floor by the sign 

to demarcate the line between the atmosphere and outer space. 

ROUND ONE. This round represents an atmosphere with no CO2 molecules in the atmosphere.  

6. The sun sends the photon as visible light through space into the atmosphere. The photon 

student walks from the sun holding the yellow side of the paper out. 

7. The visible light photon travels through the atmosphere and hits (lightly taps) the rock. 

8. The rock absorbs the light (photon student stands behind rock student).  

9. The rock begins to vibrate as it heats up (the student vibrates the rock). 

10. The photon is radiated as infrared energy into the atmosphere (Photon student emerges from 

behind rock student, showing the red side of the paper to represent heat). 

11. The photon passes through the atmosphere back into space. 

Discuss what happened to the rock (heated up, cooled off) , the energy (changed from visible light to 

infrared radiant heat) and the atmosphere (no change as there was nothing to “hold” the heat.) 

ROUND TWO. This round represents an atmosphere with CO2 molecules in the atmosphere. 

12. Appoint a student to be the CO2 molecule.  CO2 stands between the line marking the 

atmosphere and the rock. 

13. Repeat round one, steps 6-9. Point out how 

the visible light photon passes right by the 

CO2 molecule on the way into the 

atmosphere. 

14. In round two, when the photon radiates 

from the rock (holding red paper out), it 

does not pass through the atmosphere 

back into space (step 10) but rather is 

Figure 2: The sun sends photons towards Earth. 

Figure 3: After being radiated as infrared energy by 
the rock, the photon can be absorbed by CO2 
molecules. 
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absorbed by the CO2 molecule.  (The photon student stands behind the CO2 student.) 

15. The CO2 molecules radiates the infrared photon (student steps from behind CO2  still holding red 

side of paper out) back to Earth where it is re-absorbed by the rock. 

16. The rock re-radiates it back to the atmosphere. It can either be absorbed by the CO2 molecule or 

can pass into space. 

Discuss what happened to the rock (heated up and cooled off), the energy (changed from visible light to 

radiant heat) and the atmosphere (warmed up because of the CO2) 

Other Variations 

Add more students playing CO2 molecules to demonstrate the impact of increased carbon dioxide in 

the atmosphere. (It takes longer for heat to escape the atmosphere, there is more carbon dioxide to 

hold more heat.) 

Add a white surface in lieu of or in addition to the dark colored rock. When the visible light as 

represented by the student holding the yellow paper hits the white surface, this light is reflected as 

visible light and not radiated as infrared heat back into space. Since CO2 cannot absorb visible light, 

the energy passes back out into space. The student representing the photon does not change the 

paper to red when she has been reflected off a white surface. This reflection is the albedo effect. 

Discussion 

Carbon dioxide (CO2) is a greenhouse gas because CO2 holds heat in the atmosphere. Just as a 

greenhouse holds heat inside of it (think of a car on a hot day) a greenhouse gas keeps heat in the 

atmosphere rather than letting it escape out to space. 

The difference between a greenhouse and a greenhouse gas is that a greenhouse has a physical 

tangible barrier. There is no such barrier holding in the heat with greenhouse gases. Rather, 

greenhouse gases (carbon dioxide, methane, water, and nitrous oxide) have the ability to absorb 

and radiate infrared energy and this is what “holds” the heat in the atmosphere. 

Our atmosphere needs greenhouse gases. Without them the energy from the sun would enter the 

atmosphere and either be reflected as light or radiated as heat back into space.  There would be no 

way to hold this heat in the Earth’s atmosphere. The temperature of the Earth would plunge as the 

only warmth would be from whatever side of Earth was facing the Sun during the Earth’s daily 

rotation.  At night the heat radiated from objects on Earth would pass through the atmosphere into 

space. 

While some carbon dioxide is good since it helps maintain the temperature of Earth, more is not 

better for us. The Intergovernmental Panel on Climate Change (IPCC) states that one of the drivers 

of climate change is the increase in the atmospheric concentration of CO2 since 1750.  The right 

amount of carbon dioxide in the atmosphere allows the right range of temperatures for ecosystems 
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to function in the way we have come to depend upon them. As CO2  increases in the atmosphere, 

this will change how ecosystems function. 
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