
Is it Getting Hot in Here? 
Investigate the Greenhouse Effect

Has the temperature in your house felt hotter or colder recently? This could be due to the greenhouse effect. 
The greenhouse effect states that gases in the atmosphere, such as CO2, might increase the surface temper-
ature of Earth. In this project, you will build a small model of Earth and use it to see how the temperature 
varies, compared to outside of the model. You will be a part of the effort that is working to figure out what 
role greenhouse gases have in shaping our Earth’s atmosphere. The objective is to build a simple and small 
greenhouse and investigate how trapped infrared radiation affects the temperature within.

TIME REQUIRED

Average (6-10 days)

Do you know the cause of the last ice age? Do you know why the last ice age started and why it ended? This 
question puzzled scientists in the nineteenth century, and many of them put a lot of effort into figuring it out. In 
1824, Joseph Fourier, the famous French mathematician and physicist, discovered that gases in the atmosphere 
might affect the surface temperature of Earth. He called this the greenhouse effect. Fourier reasoned that ener-
gy, in the form of visible light from the Sun, can easily penetrate the atmosphere to reach the surface of Earth 
and heat it up, but heat can’t easily escape back into space. Our atmosphere absorbs the heat coming from Earth, 
called infrared radiation, and radiates some of it back to Earth. This is why we are warm, instead of a lifeless and 
frigid planet.

In the mid-nineteenth century, John Tyndall was also trying to figure out what started and ended the ice age. 
In the course of his investigation, he looked into which gases in the atmosphere could trap heat. He found that 
water vapor and carbon dioxide (CO2), two components of the atmosphere, could trap heat. In fact, even though 
there are only a few parts in 10,000 of CO2 in the atmosphere, even a trace amount can affect how much heat 
the atmosphere radiates.

At the end of the nineteenth century, a Swedish scientist, Svante Arrhenius, performed a complicated calculation 
that showed that cutting the amount of CO2 in the atmosphere could lower the temperature by 4–5 degrees. 
That would be sufficient to cause an ice age. At the time of the last ice age, geochemical events may have caused 
variations in the amount of CO2 in the atmosphere. According to Arvid Hogbom, a friend of Arrhenius’, human 
activity at the end of the nineteenth century was adding CO2 to the atmosphere at about the same rate as geo-
chemical processes. Arrhenius predicted that at that rate, there would be global warming in a few centuries. He 
didn’t realize that humans would continue to increase their rate of CO2 production. Being too warm didn’t bother 
Arrehenius because he lived in chilly Sweden!

The study of climatology and the effects of excess CO2 are very complicated. Just as water moves through the 
water cycle on Earth, CO2 moves through the carbon cycle. Carbon dioxide cycles in water, vegetation, air, soils 
and living creatures. How all of these carbon cycles interact can help in finding a possible answer to global warm-
ing. In this science fair project, build a model of Earth, a simple greenhouse, and investigate how heat is trapped 
in the model and how the temperature varies. You will compare the temperature inside and outside the model 
Earth at different times of the day. See for yourself how the greenhouse effect works!
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QUESTIONS
• What is the greenhouse effect? How does it work?

• What are the different layers of the atmosphere?

• What are the various gases that make up the atmosphere? 

• What are some examples of natural geochemical 
  processes?

• Greenhouse effect
• Infrared radiation
• Radiate
• Atmosphere
• Geochemical
• Rate
• Climatology
• Global warming

TERMS AND CONCEPTS

• What are some examples of human activity that could    
  possibly release CO2 into the atmosphere?

• Wood board, 1” X 6” X 20” (4) 
• Nails, 2 inches long (8)
• Hammer
• Safety glasses
• Sheet of transparent plastic or glass, 24” X 24”, ¼ inch thick. Plastics are usually sold with a 

sticky coating on both sides. Peel this coating off prior to starting the project.
• Thermometer that can take measurements up to at least 60°C (2)
• Sunny outdoor location to do the project. You should have a location on flat ground that will be 

in direct sunlight during the day for at least several hours. Since you will test the project for a 
week, it is OK if it is not sunny all day every day (some cloudy days are OK).

• Optional: if you cannot test this project outside due to weather conditions in your area (e.g. too 
many cloudy days), you can test it inside with an incandescent light bulb or heat lamp.

• Lab notebook
• Graph paper

MATERIALS AND EQUIPMENT
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EXPERIMENTAL PROCEDURE

Put on your safety glasses. Have an adult helper assist you. Hammer two 
nails through each end of one of the wood boards. Don’t hammer the nails 
completely through. Just hammer the nails 1 inch into the board. Repeat 
with a second wood board.

1

Place the four wood boards into a square so that the two boards with the 
nails are opposite each other.

2

Carefully hammer the nails into the adjoining wood boards. Make sure that 
the boards are straight and not crooked, and that the ends are flush. You 
should have a simple four-sided wood frame that sits flush to the ground.

3

Take your wood frame and lay it outdoors in a sunny location where it will 
not be disturbed for seven days. Try to find a location that is on top of soil 
and not on concrete or brick. Place one of the thermometers inside the 
wood frame.

4

Drape the wood frame with the square plastic sheet. Make sure that the 
plastic covers and overlaps the entire wood frame. There should be no gaps 
between the wood and the plastic. This model represents Earth and our at-
mosphere. The ground and the wood frame model the Earth and the plastic 
sheet represents the atmosphere.

5
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Place the second thermometer outside of the wood frame, next to it. Place 
it so that it is not under the plastic. This model represents Earth without an 
atmosphere.

6

Record the temperature inside and outside of the model at three different 
times of the day, for seven days, in your lab notebook. Use a data table, like 
the one shown below. Try to take temperature readings at approximately 
the same times each day. Record the weather for each day that you take 
temperature readings in your lab notebook.

7

Plot your data on a scatter plot. Label the x-axis Time of Day and the y-axis 
Temperature. If you need help creating a graph, try Create a Graph. Plot the 
data for all seven days on the same plot. Make one plot for the outside data 
and one plot for the inside data. Is there a difference between the inside 
data and the outside data? How large is the difference? Is there a depend-
ence on weather?

8

Date Weather Time Inside Temp. (°F or °C) Outside Temp. (°F or °C)

• Move the model to a shady spot and repeat the experiment. What changes do you notice?

• Prior to taking your earliest measurements, place two bricks inside the model. How does having the 
bricks inside the model affect your later measurements?

• Place the model on different surfaces (concrete, black or white poster board) and see how this affects 
your temperature readings.

VARIATIONS
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