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Research	  Ques%ons	  
1.  To what extent does learning Earth and 

environmental sciences with curriculum 
materials that use a spatial learning design 
model and Web GIS mapping and analysis 
tools improve urban middle school learners’ 
understandings of Earth science concepts 
and processes? ���

2.  In what ways do learning Earth and 
environmental sciences with curriculum 
materials that use a spatial learning design 
model and Web GIS mapping and analysis 
tools enable spatial and geographical 
thinking with urban middle school learners?���

3.  How can GIT-embedded curriculum 
materials be effectively designed to support 
teachers' adoption and pedagogical use of 
Web GIS to help teachers overcome existing 
implementation challenges in urban schools 
(e.g. differentiating instruction and 
modifying materials for diverse learners)?	


Spa%al	  Learning	  Design	  Model	  
1.  Elicit prior understandings of lesson 

concepts.	

2.  Present authentic task.	

3.  Model task.	

4.  Provide worked example.	

5.  Ask learners to perform task.	

6.  Scaffold task.	

7.  Ask learners additional questions to 

elaborate task.	

8.  Review activity concepts.	


Key	  Features	  
•  Curriculum enhancement activities with 

javascript Web GIS to be platform independent 
(i.e. tablets, laptops, cellphones)	


•  Interface design for middle school learners	

•  Inquiry-based, geospatial learning investigations 	

•  Visualizations and tool features designed to 

enable spatial thinking	

•  Content and pedagogical supports for teachers	


Investigation 1: Geohazards and Me: What 
geologic hazards exist near me? Which plate 
boundary is closest to me? 
Analyzing relationships between locations, 
seismic hazards, plate boundaries, earthquakes, 
and volcanoes. 

Investigation 3: How does thermal energy 
move around the Earth? 
Swipe tool to analyze relationship between the 
age of the ocean floor and surface heat flow. 

Investigation 5:	  	  What	  happens	  when	  
plates	  move	  sideways	  past	  each	  other?	  	  	  
Loca&ng	  a	  con&nental	  transform	  boundary	  in	  
the	  San	  Andreas	  Fault	  zone.	  	  Analyzing	  plate	  
mo&on	  vectors,	  faults,	  	  earthquakes,	  and	  
historical	  imagery.	  

Investigation 6:	  	  What	  happens	  when	  
plates	  collide?	  	  	  
Analyzing	  a	  subduc&on	  zone	  profile	  in	  the	  
Aleu&an	  Trench	  to	  understand	  spa&al	  	  
rela&onships	  among	  slab	  depth,	  earthquake	  
foci,	  and	  volcanoes	  at	  a	  convergent	  boundary.	  

Inves%ga%on	  4:	  What	  happens	  when	  plates	  
diverge?	  	  
Dynamically	  move	  con&nental	  boundaries	  to	  
examine	  plate	  mo&on.	  
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What	  paEern	  exists	  between	  volcano	  loca&ons	  and	  plate	  
boundaries?	  
A.	  	  	  Volcanoes	  occur	  on	  plate	  boundaries.	  
B.	  	  	  Volcanoes	  occur	  near	  plate	  boundaries.	  
C.	  	  	  Volcanoes	  occur	  only	  on	  the	  subduc&ng	  plate.	  
D.	  	  Volcanoes	  occur	  only	  near	  divergent	  plate	  boundaries.	  

The	  image	  above	  includes…	  
A.  two	  tectonic	  plates	  with	  two	  different	  types	  of	  plate	  

boundaries.	  
B.  two	  tectonic	  plates	  with	  three	  different	  types	  of	  plate	  

boundaries.	  
C.  three	  tectonic	  plates	  with	  two	  different	  types	  of	  plate	  

boundaries.	  
D.  three	  tectonic	  plates	  with	  three	  different	  types	  of	  plate	  

boundaries.	  

Sample	  Items	  


