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Context	  
This three-year study focuses on promoting 
children's spatial thinking and other higher 
level thinking skills through the use of 
Geographic Information Systems (GIS) 
within the context of an enriched learning 
environment. Using specially designed GIS 
modules, children learn to apply a number of 
geo-processing tools to solve problems and 
meet environmental challenges. Through the 
application of careful scaffolding, children 
are guided through the modules, learning to 
use GIS technology and the processes of 
dialectic reasoning in peer collaboration to 
achieve increasing degrees of 
independence. The modules are designed to 
complement 4th and 5th grade social 
studies and science curricula.  

Purpose	  
Using both experimental and control 
conditions,  the study explores the impact of 
GIS on a wide array of cognitive processes 
and the potential to reduce the gender gap 
between the development of boys’ and girls’ 
spatial reasoning skills. 

Timeline	  

• Curriculum development and piloting 

Year	  1	  

• Teacher training, major implementation 
of intervention, and data collection 

Year	  2	  and	  Year	  3	  

Curriculum	  

    	  	  	  	  Module	  Description	  

One 

Module	  One	  
Students explore concepts of direction, scale, and 
measurement through classroom discussion and activities to 
promote spatial awareness and provide opportunities for 
thinking spatially.  

Two 

Module	  Two	  	  
Students learn basic set theory concepts and use the geo-
processing tools of buffer, intersect, union, and difference while 
working with Geographic Information System software (QGIS) 
and related classroom activities. 

Three 

Module	  Thee	  
Students develop computer literacy skills while working with 
digital maps and applying geo-processing tools on sets of up to 
four map layers while learning to create, save, name, and 
retrieve files in QGIS.   

Four 

Module	  Four	  
Students read and discuss a story about a lost box turtle, then 
work with QGIS to meet the challenge of finding a suitable 
location within Illinois to return it to its native habitat.   

Five 

Module	  Five	  
Children use nested sets of five categories of maps each with 
legends of 4-9 subcategories to select an appropriate site for 
the relocation of a threatened  species, bighorn mountain 
sheep, within a protected area of rural Utah.   

Preliminary	  Results	  
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These preliminary results are not statistically significant. 
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During Year 1, two assessment instruments 
were used to measure the impact of the 
modules on students’ cognitive processes: 

	  

1.  NAEP geography items  
i.  The experimental group did better than 

the control group.  
ii.  Girls in the experimental group did better 

than boys in the control group.  
iii. Girls’ and boys’ performance in the 

experimental group was almost the same. 

2.  Group cognitive interview using a far 
transfer task  

i.  Students who went through the 
intervention reflected the use of higher-
level reasoning processes, including 
spatial reasoning, hypothetical reasoning, 
analogical reasoning, and reasoned 
argumentation.  
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