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Ias climate change, we need to pay attention to the many 
dynamic systems that make up our interconnected world. 

we imagine a circular path. Closer inspection, however, reveals 
that most systems are a messy, tangled web of relationships that 
are hard to conceptualize and understand. By getting students 
to role-play a carbon molecule during an interactive simulation, 
they can better grasp the carbon cycle and then begin to unravel 

cycle, nitrogen cycle), processes, relationships, and systems 
. 

The following describes an activity that I have had success 
with in classes of various sizes. It can be conducted on a small 
scale indoors or on a larger scale outdoors.  

Summary: Students simulate the movement of carbon 
molecules. 

Subject Areas: Earth Science.

Duration: the 

Setting: Ideally a large open area indoors or outdoors.

Objectives: Students will track, understand, and describe the 
movement of carbon within the carbon cycle.

Materials:

• 

• 

• 

• 

• 

• sta-
tions cannot be seen from a central spot)

• Whistle or signal to indicate end of activity

Vocabulary: organic, -
-

tion, decay, metabolism, biomass, compost, humus, anaerobic, 
aerobic, aquatic.

Background
) that absorb and radiate heat 

back to the Earth are referred to as greenhouse gases. Without 
any naturally occurring greenhouse gases warming the Earth, 
the average surface temperature would be well below freezing; 

by burning fossil fuels such as coal and oil, and clearing land 
for agriculture, forestry, and industry. As a result, this excess 
amount of carbon dioxide released into the atmosphere is 
warming up our planet — so much so that the six hottest years 

Caught Up in the Carbon Cycle



This warmer climate is causing problems because heat is 
what drives the climate system. Among the many impacts of 
climate change are rising sea levels and changes in currents, 
changes in precipitation patterns, reduction of glaciers and 
permafrost levels, shifts of temperature zones, an increase in 
the frequency and intensity of storms, more heat waves and 

To slow the pace of climate change, we have to reduce car-
bon emissions associated with fossil fuels consumption and the 

-
-

voring public transit and bicycles over cars, making our homes 

and eating locally grown foods are actions that everyone can 
take to help reduce greenhouse gas emissions.

The Carbon Cycle Game
Teacher Preparation

provide students with a visual appreciation of its many 
components. Here are three that were available at the time 

•  

•  
 

•   

Create carbon process cards for each station using durable 
paper.

can easily reach to retrieve cards. 

each sign illustrating its station label.

Attach the station labels to each container and place the 
matching cards in each container.

match each station description and activity of carbon mole-

concrete).

Set up the stations around the playing area. Stations could 
be set up in advance or the students starting at a station 
could bring materials to that station location. 

Prepare a map or chart of station locations, or let students 
hunt for each station.

Determine the amount of time for the simulation as well as a 
starting and an ending signal for the students.

Activity

through and around the Earth. Have the students create a 

-
sible, demonstrate the processes associated with the carbon 

Provide each student with a passport or recording sheet to 
track their journey. Clipboards are helpful.

work singly or in pairs.)

-

team) randomly chooses an option card, reads it, and replaces 
the card in the container for the next team. Each option card 

new location of the carbon molecule. Students record the 
 1st Station: Atmosphere, 

Process: Photosynthesis, 2nd Station: Plants, etc.).

new station. At each sequential station, students choose an 
option card, record their movements, and move to the next 
station. They continue this until time is called. Note: Some 
station cards require students to stay at the same location. 
In these cases, students record “same location” and then 
move to back of the line at that station.

Follow-up Discussion
How did you move through the carbon cycle? What sur-
prised you? How does your journey compare to a carbon 

through all the stations in a sequential order, or was your 
path more convoluted?) 

station over and over again?)

Are any sources of carbon missing from the simulation? 

-
duction from anaerobic decomposition of organic materials 

waste as well as any carbon produced from waste systems?) 
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Making Connections
Compare your understanding and diagram of the carbon

 

cycle to your experience in the simulation activity. Create a 

of the carbon cycle. 

What role does energy play in the carbon cycle? How might 

-
sphere.) 

-

carbon cycle?)

In the course of the carbon cycle, are carbon atoms them-
selves ever created or destroyed? Are they ever changed 

to illustrate what happens to carbon atoms in the cycle.)

What role do we have in reducing the amount of carbon 

What changes can you make in your own life to reduce your 
carbon footprint?)

Assessment
Key concepts
• Carbon continually cycles through and around the atmo-

-

• Earth is a recycling planet. The carbon that is on Earth has 

was formed.

• Carbon is the building block of life.

• In the carbon cycle, carbon atoms change their chemical 
partners, physical locations, and physical states. 

Compare how many carbon locations and processes students 
understand before and after the simulation activity. 

Have students role play, write a story, draw a comic strip, 
compose a rap, song describing the journey of a carbon 

Student Extensions
• Play the carbon cycle simulation game again. What changes 

or patterns emerge?

• ing, 
tar sands, use of fossil fuels, deforestation. What roles and 
responsibilities do we have in these issues? 

• 
How are these systems interconnected? What impact do 
we have on these cycles, both positive and negative? What 
actions can we take to reduce our negative impact? 

• Design a self-guided interpretive carbon trail and brochure 
for your school grounds. Tell the story of the carbon cycle by 

about and see evidence of the carbon cycle in action.
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