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Project Goals

• Goal 1:  Develop a research base on students’
conceptualizations of climate and climate change that 
informs instructional development.

• Goal 2: Develop a conceptually-based series of activities 
that incorporates rich data sets, visualization activities, 
and case studies.

• Goal 3.  Enhance students’ conceptualization of climate 
and climate change.
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Example Student Drawings



Literature Review
Student Conceptions about Climate and

Climate Change
Author(s)

Confusion between climate and weather Pruneau, Gravel, Courque, & Langis (2003)
Growda, Fox, & Magelky (1997)

Climate change is caused  by the sun’s rays getting trapped in 
atmospheric ozone 

Pruneau, Gravel, Courque, & Langis (2003)

Climate change is caused by general air pollution Boyes & Stanisstrret (1997)
Growda, Fox, & Magelky (1997)
Boyes, Chambers, & Stanisstreet (1995)
Boyes & Stanisstreet (1993)

Climate change is caused by the ozone hole Rebich & Gautier (2005)
Pruneau, Gravel, Courque, & Langis (2003) 
Österlind (2005)
Pruneau, Moncton, Liboiron, & Vrain (2001)
Boyes, Stanisstreet, & Papantoniou (1999)
Koulaidis & Christidou (1999)
Mason & Santi (1998)
Growda, Fox, & Magelky (1997)
Dove (1996)
Boyes, Chambers, & Stanisstreet (1995)

Confusion between the greenhouse effect and global warming Rebich & Gautier (2005)



Conceptual Framework



Challenges
• Student conceptions

Weather vs. climate
Greenhouse effect
Carbon dioxide layer

• Ability to observe climate change
Collect local weather data, but cannot monitor 

climate change due to time and scale issues
• Data handling difficulties

Distinguishing between description and 
interpretation

Calculating and comparing means
Making and Interpreting graphs



About the Activities
Curricular Supplement

9th Grade 12th Grade7th Grade

The activities require students to:
•interpret, visualize, and transform scientific data
•apply scientific concepts
•analyze, evaluate, and explain scientific evidence and information
•discus and represent ideas
•work collaboratively to make decisions and draw conclusions
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Modules and Activities
Climate and 

Climate Change 
Module

Activity Title/Topic

Fossil Fuels and 
Greenhouse 
Gases

Energy, Fossil 
Fuels, and the 
Carbon Cycle

Fossil Fuel 
Use  and 
Carbon 
Dioxide 
Emissions

Case Study:
Carbon 
Dioxide and 
Global 
Warming

Your Family’s 
Carbon 
Footprint 

Climate 
Change: The 
Debate

Climate and 
Severe/Extreme 
Weather

Weather and 
Climate

Climate 
Change or 
Climate 
Variability

Mid-Latitude 
Cyclones and 
Climate 
Change

Case Study: 
Hurricanes 
and Global 
Climate 
Change

Climate Change 
and Ecological 
Impact

Climate 
Change and 
the Arctic 
Ecosystem

Climate 
Change and 
Biomes

Case Study: 
Climate 
Change and 
the Arctic 
Ecosystem

Bird Migration 
and Climate 
Change

Natural Processes 
and Climate 
Change

El Niño and 
Global 
Warming

Volcanoes 
and Global 
Warming

Milankovitch 
Cycles

Sun Spot 
Activity



Example: Student Activity
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