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How well do US college graduates 
understand important science ideas?

1. A seed grows into 
a large tree. 
Where did the 
mass of the tree 
come from?

1. What if I told you 
that the mass 
comes mainly from 
the carbon dioxide 
in the air?



Revolutionizing Earth System Science Education for the 21st Century Report, 2007 (page 34)

Atmosphere, Weather and 
Climate Education in the U.S.



Critical Need for Climate Change 
Education and Communication
Critical Need for Climate Change 
Education and Communication

Despite growing scientific evidence that global warming will have 
serious impacts worldwide, public opinion is moving in the opposite 
direction. Over the past year the United States has experienced rising 
unemployment, public frustration with Washington and a divisive 
health care debate, largely pushing climate change out of the news. 
Meanwhile, a set of emails stolen from climate scientists and used by 
critics to allege scientific misconduct may have contributed to an 
erosion of public trust in climate science.

It is also clear that public understanding of climate change 
fundamentals - that it is happening, is human caused, and will have 
serious consequences for human societies and natural ecosystems 
here in the United States and around the world - is heading in the 
wrong direction. These findings underscore the critical need for more 
and improved climate change education and communication.

Yale University and George Mason University, 2010



Effective Communications 
about Global Warming
Effective Communications 
about Global Warming

Existence

Attitudes 

Certainty

Human Responsibility

People’s Ability To Remedy It

JON A. KROSNICK, ALLYSON L. HOLBROOK, LAURA LOWE and PENNY S. VISSER, 2006, Stanford



Defining Climate 
Literacy
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• WEATHER AND CLIMATE

• USE OF EARTH’S RESOURCES

• ENERGY RESOURCES

• INTERDEPENDENCE OF LIFE

• SCIENTIFIC INVESTIGATIONS

• INTERACTION OF TECHNOLOGY 
AND SOCIETY

• DECISIONS ABOUT USING 
TECHNOLOGY

• PATTERNS OF CHANGE

• MORE TO COME…



…a continuum of competency and is an ongoing process.

Literacy 
Progression

Target 
Audiences 

Uninterested and/or unaware

Climate science interested

Climate science attentive

Climate  
science 
engaged
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Climate Literacy is…�



Climate Science Literacy is…�Climate Science Literacy is…�

…an understanding of your influence on climate and climate’s 
influence on you and society.

A climate literate person:

• understands the essential principles of Earth’s climate system,

• knows how to assess scientifically credible information about climate,

• communicates about climate and climate change in a meaningful way, and

• is able to make informed and responsible decisions with regard to actions 
that may affect climate.



The Climate Science Literacy Guide
serves as a framework for 
understanding, communicating and 
ensuring informed decisions about 
climate science. 

The ideas outlined in the guide 
represent the knowledge that is 
deemed important for citizens to 
know and understand about Earth’s 
climate. 

The guide aims to promote greater 
Climate Science Literacy among the 
public by providing this list of 
climate principles and concepts.  

Climate Literacy: The Essential 
Principles of Climate Sciences 
Climate Literacy: The Essential 
Principles of Climate Sciences 



Advancing climate literacy

Use the “Climate Literacy: The Essential Principles of Climate Science” (Version 2, March 
2009) framework to organize resource development.

Establish a voluntary national climate education curriculum for K-16. 

Continue investments in climate education research that lead to more effective strategies.

Provide a focus within individual agency programs on professional development for formal 
educators.

Support creation of interpretive and educational programs and products that leverage 
existing outreach and extension networks and informal science education venues.

Develop new resources and tools that utilize “new media” and emerging outlets for 
widespread dissemination and public engagement in climate. 

Foster development of an agency-wide protocol for designating and labeling educational 
programs of merit (Climate education collections)

Establish mechanisms for monitoring public understanding of climate literacy, and related 
actions.
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Coordinating Federal Investments in Climate and Earth System Science Education
-- Developed from ongoing discussions within the USGCRP Education Interagency Working Group



The security and stability of each nation 
and all peoples -- our prosperity, our 
health, and our safety -- are in jeopardy.  
And the time we have to reverse this 
tide is running out.  

And yet, we can reverse it.  John F. 
Kennedy once observed that "Our 
problems are man-made, therefore they 
may be solved by man."  It is true that 
for too many years, mankind has been 
slow to respond or even recognize 
the magnitude of the climate threat. It 
is true of my own country, as well.  We 
recognize that.

But this is a new day.  It is a new era.  
And I am proud to say that the United 
States has done more to promote clean 
energy and reduce carbon pollution in 
the last eight months than at any other 
time in our history. 

—President Barack Obama 
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Climate Change  Brings OpportunitiesClimate Change  Climate Change  Brings OpportunitiesBrings Opportunities

UN Summit on Climate Change, 
September 2009
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Back up slides



Energy can be transferred from one system to another 
(or from a system to its environment) in different 
ways: 1) thermally, when a warmer object is in 
contact with a cooler one; 2) mechanically, when two 
objects push or pull on each other over a dstance; 3) 
electrically, when an electrical source such as a 
battery or generator is connected in a complete circuit 
to an electrical device; or 4) by electromagnetic 
waves. 



2008 Federal Partners.
Current NOAA, EPA and US 
Forest Service

2009 National 
Partners. UCAR, NCAR, 
CIRES, AMS, TERC, 
GLOBE program, College 
of Exploration, ESIP 
federation, ASTC IGLO, 
LHS, AAAS Project 2061, 
NAAEE



No matter how well one theory fits observations, a new theory might fit them just as well or better, or might fit a 
wider range of observations. In science, the testing, revising, and occasional discarding of theories, new and old, 
never ends. This ongoing process leads to an increasingly better understanding of how things work in the world but 
not to absolute truth. Evidence for the value of this approach is given by the improving ability of scientists to offer 
reliable explanations and make accurate predictions. (AAAS, 1A/H3)

There is a danger of choosing only the data that show what is expected by the person doing the choosing. (AAAS, 
9D/E5c) 



Climate Literacy 
Essential Principle 5/ 
Fundamental Concept 
G

Climate Literacy 
Essential Principle 5/ 
Fundamental Concept F

Climate Literacy 
Essential Principle 3/ 
Fundamental Concept E



Guiding Principle. Humans can take actions to reduce climate change and its impacts

1. The Sun is the primary source of energy for Earth’s climate system 

2. Climate is regulated by complex interactions among components of the Earth 
system. 

3. Life on Earth depends on, is shaped by, and affects climate 

4. Climate varies over space and time through both natural and man-made 
processes 

5. Our understanding of the climate system is improved through observations, 
theoretical studies, and modeling 

6. Human activities are impacting the climate system 

7. Climate change will have consequences for the Earth system and human lives 


