


Grade Level: 6-8

Unit Length: 2 weeks

Subject Areas Included:

• Science
• Social Studies
• Mathematics
• Communications
• Technology
• Language Arts
• Health
• Business/Finance

Key Concepts Covered:  

• Carbon cycle
• Carbon dioxide trends
• Carbon footprint
• Climate change policy
• Ecosystems
• Emissions trading
• Energy use and conservation
• Environmental justice
• Environmental regulations
• Equity, poverty, and scarcity
• Global connections
• Greenhouse effect
• Greenhouse gases
• Personal and structural solutions
• Regional climate impacts
• Renewable and nonrenewable energy 

sources
• Temperature trends

FACING THE FUTURE



Student Skills Developed:

• Collaboration
• Critical thinking
• Graphing
• Inquiry
• Problem-solving
• Systems thinking 
• Written and oral communication

National Science Education Standards 
(NSES) Addressed:

• Standard A: Science as Inquiry
• Standard B: Physical Science
• Standard C: Life Science
• Standard D: Earth and Space Science
• Standard E: Science and Technology
• Standard F: Science in Personal and 

Social Perspectives

National Council for the Social Studies 
(NCSS) Standards Addressed:

• Strand 3: People, Places, and Environ-
ments

• Strand 6: Power, Authority, and Gover-
nance

• Strand 7: Production, Distribution, and 
Consumption

• Strand 8: Science, Technology, and 
Society

• Strand 9: Global Connections
• Strand 10: Civic Ideals and Practices

CLIMATE CHANGE
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1Students take on roles as 
part of an interactive carbon cycle model. 
Students then witness a demonstration of 
the greenhouse effect and explore its role in 
global climate change.

The Carbon 
Link
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Inquiry/Critical Thinking Questions

• How does carbon move within an eco-
system?

• What are some activities that may alter 
the balance of carbon in the cycle?

• What is the greenhouse effect, and how 
do carbon emissions influence it?

Objectives

Students will:
• identify component parts of a terrestrial 

carbon cycle
• review, draw, and act out the carbon 

cycle
• link carbon cycle dynamics to the green-

house effect
• understand the greenhouse effect and its 

relation to climate change

Time Required

50 minutes (Extra time will be required for 
reviewing carbon background information, 
including respiration and photosynthesis.)

Key Concepts

• Carbon cycle
• Greenhouse effect
• Greenhouse gases

Subject Areas

• Science (Life, Earth, Physical, Environ-
mental)

National Standards Alignment

National Science Education Standards 
(NSES)
• Standard B: Physical Science 
• Standard C: Life Science 
• Standard D: Earth and Space Science 
• Standard F: Science in Personal and Social 

Perspectives

 Vocabulary

• carbon—A chemical substance found in all 
living things; carbon atoms make up cells.

• carbon dioxide—A gas made of 1 carbon 
atom and 2 oxygen atoms; found in our 
atmosphere. 

• fossil fuels—Energy sources created over 
millions of years from the decay of living 
organisms.
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T H E  C A R B O N  L I N K

• greenhouse effect—The process by 
which gases in Earth’s atmosphere 
retain infrared radiation (heat) from the 
sun, warming Earth’s surface.

• greenhouse gas—A gas found in 
Earth’s atmosphere that both absorbs 
and re-emits infrared radiation. 

Materials/Preparation

• Lightweight ball (such as a beach ball 
or foam ball) or other soft object to 
represent a carbon molecule

• Carbon Cycle Role Cards (use tape 
to stick to shirts or affix yarn to a sign 
to hang around students’ necks), 1 per 
student

• Overhead: Land-Based Carbon Cycle
• (optional) Overhead: Carbon FAQ
• 2 thermometers
• 1 glass container (e.g., jar or 

Erlenmeyer flask)

Activity Part 1 —Carbon Cycle
Introduction

1. Ask students what they have heard 
about climate change. What is it? 
What causes it? Tell students that they 
are about to begin a study of climate 
change. 

2. First, students will learn more about 
carbon, which is integral to the study of 
climate change. 

3. Ask for volunteers to explain what 
carbon is. Carbon is an element 
found in all living things. It is also 
a component of carbon dioxide, an 
important gas in Earth’s atmosphere. 
Carbon in our atmosphere occurs as 
carbon dioxide. Carbon dioxide (CO2) is 
one of the main gases linked to climate 
change; it remains in the atmosphere 
a long time, causing temperatures on 
Earth to rise.

4. Use the overhead Carbon FAQ if 
students need a review of basic carbon 
facts. Discuss the questions 1 at a time. 
Challenge students to call out answers 
to each question before revealing the 
given answer. 

Note: This introductory activity could 
take the form of a KWL chart. (What 
I Know. What I Want to Know. What I 
Learned.)

5. If students are not familiar with 
respiration and photosynthesis, you may 
want to review these concepts.
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Carbon Cycle Role Cards



2Students graph data to examine 
atmospheric carbon dioxide trends during the 
past 45 years. They will predict future carbon 
dioxide emissions based on the graph. The 
activity closes with a discussion of ways to 
reduce carbon dioxide emissions.

Carbon Dioxide 
Trends
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Inquiry/Critical Thinking Questions

• What are some activities that emit car-
bon dioxide into Earth’s atmosphere?

• What have been the trends in atmo-
spheric carbon dioxide levels in the past 
45 years?

• How is carbon dioxide related to tem-
peratures on Earth?

• How can we reduce future carbon diox-
ide emissions?

Objectives

Students will:
• identify processes that contribute to 

carbon dioxide emissions
• graph annual carbon dioxide emissions
• predict future carbon dioxide trends
• brainstorm ways to reduce carbon diox-

ide emissions

Time Required

50 minutes

Key Concepts

• Carbon dioxide emissions
• Historic temperature and carbon diox-

ide trends

Subject Areas

• Science (Life, Environmental, Physical, 
Earth)

• Mathematics

National Standards Alignment

National Science Education Standards 
(NSES)
• Standard A: Science as Inquiry 
• Standard C: Life Science
• Standard D: Earth and Space Science 
• Standard F: Science in Personal and 

Social Perspectives

Materials/Preparation

• Graph paper, 1 sheet per student pair
• Handout: CO2 Dataset, 1 per student 

pair
• (Optional) Overhead: Long-term Car-

bon Dioxide and Temperature Trends





Impact: Increased agricultural production

A longer growing season due to increased temperatures will increase growth of plants. Northern 
European crops such as wheat and sugar beets will benefit from a longer growing season. Farmers 
will also be able to grow crops such as sunflowers and soybeans formerly grown only in warmer 
regions. Because plants need carbon dioxide for photosynthesis, increased carbon dioxide in the 
atmosphere will help plants grow.

Impact: Tourism boom

Warmer temperatures will make northern Europe a more inviting tourist destination. Tourists 
may prefer to visit cooler mountainous regions, rather than travel to extremely warm locations.

Impact: Shifting navigation

Melting sea ice will open up shipping channels in Arctic regions. Materials, including food and 
fuel supplies, will be able to be shipped by boat from northern Europe through the Northern Sea 
Route, requiring less time and fuel for transport.
Other means of travel may be negatively impacted by climate change. Extreme weather events, 
including rain and wind, may damage land-based transportation systems. Flooding can destroy 
roads and railways. Extreme winds make any mode of transportation more dangerous; windy 
conditions are hazardous to boats, airplanes, and automobiles.  

Impact: Improvements and threats to human health

Warmer temperatures will result in fewer deaths related to cold temperatures. However, heat-
related deaths will increase as temperatures rise. Susceptibility to tick-borne diseases like Lyme 
disease and mosquito-borne diseases like malaria will increase. Children and elderly persons are 
most susceptible to these diseases and will need to be especially careful. Increased water pollution 
from bacterial growth and air pollution due to smog also threaten human health.

Reference:
Joseph Alcamo, et al., “Europe,” Climate Change 2007: Impacts, Adaptation and Vulnerability: A Contribution of Working Group II to 
the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, under Publications and Data, ed. M.L.Parry et al. 
(Cambridge, UK: Cambridge University Press, 2007) accessed June 5, 2013, http://www.ipcc.ch/publications_and_data/publications_
ipcc_fourth_assessment_report_wg2_report_impacts_adaptation_and_vulnerability.htm.

Humans in Northern Europe

Ecosystem Role Cards

http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg2_report_impacts_adaptation_and_vulnerability.htm
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg2_report_impacts_adaptation_and_vulnerability.htm


4Students collect information 
about their daily lives to calculate their 
carbon footprint using an online carbon 
calculator. They compare their results to 
average carbon footprints around the world. 
Students also discover ways to decrease their 
carbon emissions.

My Carbon 
Footprint
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Action Project

Using questions from the Zerofootprint 
KidsCalculator or another online carbon 
calculator, have students interview an adult 
who does not live in their house (e.g., a 
grandparent, a neighbor, a teacher). After 
the adult has answered the questions, the 
student can enter that information into an 
online calculator to find the adult’s carbon 
footprint. Next, have students develop spe-
cific ideas for ways to reduce their inter-
viewee’s carbon footprint. Lastly, students 
should present their footprint results and 
ideas for reducing that footprint to their 
interviewee.

Additional Resources

•	Website: American Forests Climate 
Change Calculator 
http://www.americanforests.org/learn-
more/carbon-calculator/	
The	nonprofit	conservation	organization,	
American	Forests,	provides	a	climate	
change	calculator	that	translates	energy	use	
and	other	activities	to	CO2	emissions,	and	
the	number	of	trees	it	takes	to	offset	those	
emissions.

•	Website: Nature Conservancy Carbon 
Calculator 
http://www.nature.org/greenliving/ 
carboncalculator/index.htm	
The	Nature	Conservancy’s	carbon	calcula-
tor	starts	with	an	average	carbon	footprint	
and	subtracts	CO2	emissions	for	actions	
that	reduce	emissions.	For	tips	on	how	to	
shrink	your	footprint,	click	on	“Green		
Living.”

•	Website: Climate Classroom
http://www.climateclassroom.org	
National	Wildlife	Federation’s	Climate	
Classroom	provides	a	“Family	Action	Plan	
for	Global	Warming,”	including	an	action	
checklist	with	both	small	and	large	steps	
to	help	reduce	your	household’s	carbon	
footprint.

http://www.americanforests.org/learn-more/carbon-calculator/
http://www.americanforests.org/learn-more/carbon-calculator/
http://www.nature.org/greenliving/carboncalculator/index.htm
http://www.nature.org/greenliving/carboncalculator/index.htm
http://www.climateclassroom.org



