
Project Summary: Through this project, an interdisciplinary group of faculty from 
across the University of Toledo including social and physical scientists will develop five 
stand-alone, online modules for 7-12 students to improve student (and teacher) learning 
of climate change topics by addressing common misconceptions. Constructivist theory 



Climate Change Education: Engaging Teachers and Students and Correcting 

Misconceptions Using NASA Data 

 
The subject of global climate change is one of the most engaging yet difficult 



4. Global climate change will have no significant impact on people or nature.  
5. Won’t reducing greenhouse gases harm the economy and cost jobs? 
6. Individuals cannot make a difference. 

 
This list of misconceptions is not exhaustive and may be modified depending on the 
needs of the teachers. There are many webpages on the Internet that address 
misconceptions about global climate change. However





empowers them to judge with measurable confidence which stories are more truthful than 
others.  

We will include a two-step procedure for teaching s





point is to demonstrate that strong greenhouse warming is present on planets with 
atmospheres, and carbon dioxide is the primary driver of the greenhouse effect on other 
planets. Further discussion will focus on the role of ozone in the Earth's atmosphere, and 
on understanding the nature of the "ozone hole", and why it is not connected with global 
warming.  
NASA Data, Model, Simulation: This module will utilize planetary data sets outlined 
above. NASA’s Educational Global Climate Model (EdGCM) will be evaluated for 
potential use in the module.  
 
Module: Great Lakes water resources (Lawrence & Weintraub)  

Misconception: Weather events such as snowstorms and cold spells disprove global 
climate change. 
Driving Question: What is the relationship between short-term weather and long-term 
climate change? 

One challenge associated with education initiatives for global climate change is to 
explain and justify the issue of short term versus long term changes in the environment 
associated with climate, in particular the respective roles of local weather and global 
climate impacts. Students often have challenges with understanding the temporal and 
spatial aspects of climate and the respective roles of annual, seasonal and other changes 
in comparison to decadal or century long trends in climate conditions. An aim of global 
climate change education needs to provide an opportunity for students to be exposed to 
the concept of long term and short term changes or cycles apparent in climate driven 
natural processes and consider the evidence for the increasing impact of changes to these 
processes that are unique and separate from underlying short term forces. 

This module will provide an opportunity to examine the issue of short term versus 
long term trends of the impacts on climate on water resources in the Great Lakes basin. 
The fluctuations in water supply through natural processes to the basin and resulting 
water levels as a result of the long term regional water balance in the Great Lakes are 





The social economic benefit-cost analysis of global climate change can be 
complex due to uncertainty in regards to the damages and also the long time frame 
(Pindyck, 2007). However, simple to understand exam



 
Module: Calculating your carbon footprint (Apul and Khare)  



State standards are based on national standards so it will not be difficult for the teachers 
in each state to then interpret them in the language of their own state standards. 

In order to facilitate the scientists’ development of these standards based modules, 
a master teacher, with a Ph.D. in Curriculum and Instruction, will be working with each 
of them to align the activities of the module to the standards. This teacher will be 
responsible for working with each scientist throughout the development of the modules 
so that they meet not only content standards but effective pedagogy as well.  
 
Web Design and Hosting: The Center for Creative Instruction (CCI) at the University of 
Toledo is a world-class research and development technology center dedicated to 
incorporating innovative technology into the educational process and will develop the 
web modules for this grant. Formed in 1993, the Center has extensive experience in 
developing tools and applications to enhance education and training. The CCI specializes 
in the evaluation, development, and dissemination of information technology with 
specific emphasis on multimedia development. The specialty areas in CCI include 
medical and digital illustration, web development, software engineering, and technology 
and multimedia development. 

The CCI has developed numerous educational modules, software products, online 
training applications, and websites to support education. Anatomy & Physiology 
Revealed (APR) was produced by the CCI and UT faculty for the McGraw-Hill 
publishing company in 2004 and revisions continue. Initially a CD series and now an 
online product engineered in Flash, APR is currently being used in over 400 schools and 
in 25 countries for teaching Anatomy and Physiology. This web based educational tool 



Impact: This proposal builds from work carried out under a NASA International Polar 
Year (IPY) grant, NNX07AR31G, with Dr. Czajkowski as principal investigator. Under 
this grant, Dr. Czakjowski and Dr. Hedley took a program developed in Ohio, 
SATELLITES, and trained trainers and teachers in West Virginia, Maryland and 
Pennsylvania and will train teachers in Maryland this summer. Through this project 







addressing Objective 2.3 of NASA’s Strategic Plan: curricular support resource for 
NASA themes and content with the theme being climate change. These online modules 
fill a gap in NASA’s educational outreach program.  
 
Diversity: 




