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The E�ectiveness of a Geospatial Technologies-Integrated Curriculum to Promote Climate Literacy

School Population
Five eighth grade earth and space science classes participated in this study. The majority of the students are from 
low-income households in an urban middle school of 630 students in the northeast United States. The school contains 
a substantial migratory population, with 20% of the students transferring to the school during the academic year.
 A large percentage (81%) of students participate in the free and reduced lunch program.  The sample consisted of 109 
eighth grade students with diverse ethnic backgrounds (67% Hispanic, 19% White, 13% Black, 1% Asian) and included 
11 students withIndividual Education Programs (IEPs).  Student classes are divided into academic tracked ability levels 
that are determined by mathematics achievement on the state standardized test. Low track students scored below grade 
level on the standardized test, middle track students scored at grade level, and most upper track students scored above 
grade level. 

Dissemenation

–Journal Articles
  Dempsey et al., in press. Science Scope,
  Dempsey et al., in review. Science Scope
  Kulo and Bodzin, 2009. Journal of Geography,  v. 108, 186-197; 2011, v. 110, 239-251

–Book Chapters
  Kulo et al., in press. in Barnett, MaKinster, & Trautman (Eds.) Learning Science 
   through the innovative use of Geospatial Technologies: Designing E�ective 
   Learning Tools and Programs for K-16 settings. Dordrecht, 
   Netherlands: Springer. Invited book chapter.
  Bodzin et al., in press. in MaKinster, Trautmann, & Barnett (Eds.) Teaching Science 
   and Investigating Environmental Issues with Geospatial Technology: 
   Designing E�ective Professional Development for Teachers. Dordrecht, 
   Netherlands: Springer.

–Professional Conferences
  2009 Association for Educational Communications and Technology 
  2009 National Educational Computing Conference 
  2010 North American Association for Environmental Education
  2011 National Association for Research in Science Teaching on slides
  2011 International Society for Technology in Education 
  2009, 2011 Geological Society of America 
  2011 American Geophysical Union

–Teacher Professional Development
  Bethlehem Area School District

–Preservice Teachers
  Lehigh University

–Publically Available web site

For More Information:
 Curriculum, Support Materials, 

and Publications

http://www.ei.lehigh.edu/eli
To Access Assessments:
Login: eliteacher
Password: 87dja92
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Day 18 - Investigating Future Worlds with Google Earth (Part 1). Students will use Google Earth to explore evidence of climate change during 1980 - 2010. 
They will use Google Earth to explore changes in the extent of Arctic Sea ice over a recent 30-year period, explore changes in the distribution of coral reefs 
in the Caribbean Sea, and understand that climate change will continue to a�ect our planet into the future.

Example Activities
Day 2 - Investigating Weather and Climate with Google Earth. Students will use Google Earth to explore global temperature changes. They will 
use Google Earth to determine how the temperature of the Earth has changed during a recent 50 - 58 year period. They will also explore, 
analyze, and interpret climate patterns of 13 di�erent cities, and analyze di�erences between weather and climate patterns.

Formative Assessment

Online reference content for teachers
  Google Earth kml Files
  Instructor PowerPoint Files

Support Materials and Examples

Instructional Web GIS handouts: 
   Teacher Guide 
   Student Handout 
   Investigation Sheet 
   Assessment Information

Web GIS video tutorials

Overview and Instructional Sequence

The Climate Change Curriculum integrates geospatial inquiry based web and laboratory 
activities designed for a middle school learners.  Assessments, teacher educative 
materials and rich teacher and student sca�oling provide a complete set of curricular
 materials for 21 days.

 

 

EXAMPLES OF ITEM ANALYSIS: CLIMATE CHANGE CONTENT 
ASSESSMENT 

 
N= 990 
Total score reliability (Cronbach’s alpha) for the total assessment was 0.713 
 
Pearson Correlation: 
 ** significant at the 0.01 level (2-tailed) 
* significant at the 0.05 level (2-tailed) 
 
1. Climate is defined as weather patterns that change on a scale of at least a few… 

A. weeks.  n =  396 (40.0%) 
B. months. n = 254 (25.7 %) 
C. years.  n = 209 (21.1%) 
D. decades. n = 129 (13.0%) 
NO ANSWER      n =  2 (0.2%) 
 
Item Difficulty: 0.13 
Item Discrimination: 
Point Biserial Correlation: 0.224** 

 
2. Geological proxies such as ice cores are used to measure… 

A. past climates.  n = 391 (39.5%) 
B. future climates.  n =  247 (24.9%) 
C. future weather.  n =  201 (20.3%) 
D. current weather.  n = 149 (15.1%) 
NO ANSWER  n=  2 (0.2%) 
 
Item Difficulty: 0.39 
Item Discrimination: 
Point Biserial Correlation: 0 .441** 

 
10. How are changes in weather different from changes in climate? 

A.  Climate changes only occur in northern latitudes.    n= 78 (7.9%) 
B.  Weather changes refer to time periods greater than 30 years.  n= 116 (11.7%)  
C.  Climate changes occur much more slowly than weather changes.   n= 628 (63.4%) 
D.  Weather changes are greater near the equator than in northern latitudes.  n= 164 (16.6%) 
NO ANSWER  n= 4 (.4%) 
 
Item Difficulty:0.63 
Item Discrimination: 
Point Biserial Correlation: 0.466** 

Align Instructional Materials and Assessments with Science Literacy Learning Goals

Use Geospatial Technology as a Tool for Learners to Explore and Investigate Problems

Contextualize the Learning of Key Ideas in Real-World Problems

Support Teachers in Adopting and Enplementing GIT and Inquiry-Based Activities

Iterative Stages of Development: 
   Prototype, Pilot Test, and Field Test with Diverse 8th Grade Classrooms

Educational Philosophy

Formative Assessment
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The pre- and post-test Climate Change Knowledge Assessment data were organized and sorted to 
include only those students who had completed both assessments. Correct responses were tallied 
for the items. Paired-sample t-test analyses were conducted to compare the pre- and post-test results. 
The results of these analyses were used to compare overall gains as well as ability level track groups. 
Overall results regarding the use of the Climate Change curriculum showed signi�cant improvement 
in urban middle school students’ understanding of climate change concepts. E�ect sizes were large 
(ES>.8) and signi�cant (p<.001) for the entire assessment and for each ability level subgroup.

Results

Overall Climate Change achievements by ability and track for Pre/Post Tect. N=109

Pretest Mean
        (SD)           
8.91 (3.00)
7.44 (2.38)
8.75 (2.65)
10.86 (3.17)

Posttest Mean
        (SD)
12.17 (3.40)
10.32 (2.87)
12.00 (2.90)
14.59 (3.32)

t-Value

10.676*
3.55*
7.05*
7.031*

E�ect Size

1.21
1.20
1.23
1.17

Overall (N=107)
Low Track (N=34)
Middle Track (N=44)
Upper Track (N=29)

*p<0.001

Assement Items Aligned to Misconceptions


