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Gamification for spatial literacy: 
The use of a desktop application to 
foster map-based competencies  
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Motivation 

• Developmental / Cognitive 

– Spatial thinking / Learning  

– Individual differences 

 

„GIS as a support system  
to think spatially“ 
(NRC Report „Learning to think spatially“) 
 

• Usability / User centered Design 

– Focussed Apps 
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GIS? 
WTF? 



Motivation 

• Educational  
– Educational Standards / Curricula 

– Spatial Competencies 

• Spatial Orientation 

• Map understanding 

 

„move in real space with the aid of maps and other aids 
for orientation“ (German Geography Standards) 

 

– Learning with ICT (UNESCO 2011) 

– Mobile Learning (UNESCO 2012) 

• Engagement => Gamification 
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Ori-Gami App 

• „Orientation Gaming“ 

• Game idea 
– Game leader (teacher or student) creates a route and 

adds verbal route instructions to reach each waypoint 

– Player follows instructions step by step 

• Mobile (iOS) and desktop version (Browser) 
– Esri ArcGIS Server APIs   

• Game-based elements: 
– Visual feedback  

– Audio feedback 
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Ori-Gami App (Editor) 
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Types of routes 
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• Egocentric  (left / right) 

• Allocentric (north / south) 

• Landmark (church, restaurant) 

 



Ori-Gami App (iOS) 
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Ori-Gami App (Browser) 
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Ori-Gami App 

• Measurement functionalities 
– Recording of clicks / touches 

• time  

• distances 

• zoom-level 

• amount of clicks / errors 

 

– iOS only:  
• Tracking of user (GPS)  

• Orientation of device 

• Gestures 

• Sound recording 
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Testing Spatial Competencies 

• study on spatial competencies  

– 26 psychology / pedagogy students  

– Spatial ability tests 
• Hidden patterns test 

• Perspective taking / Spatial Orientation test 

• Mental Rotation 

– Ori-Gami performance (desktop version) 
• Three routes with 10 waypoints each  

• Each with egocentric, allocentric, landmark instructions 
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Route Examples 
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Results: Accuracy 
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F(2,46) = 3.16, p = .052 
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Results: Time 

15 

Non-significant difference 
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Results: Correlation 
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Conclusions 

- Ori-Gami as an educational game 
- performed well in usability tests 
- fits curricular and developmental „requirements“ 

 
- Ori-Gami as an measurment tool for spatial 

competencies 
- recording facilities 
- players with good performance in mental rotation test 

performed significantly better in egocentric routes on Ori-
Gami  

 

- Ori-Gami as a game for language learning! 
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Future Work 

- Further studies 

- Mobile vs. Indoor use 

- Influence of basemap 

- Impact on spatial learning 

- Further development of Ori-Gami 

- More game-elements 

- Recommender system for the editor 
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Thank you for your attention! 

 

 

Questions? 

 
 

 

supported by:  
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Hidden Patterns Test 
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• measures encoding and recognizing a 
simple figure which is embedded in a 
more complex line drawing  



Perspective Taking Test 
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• requires estimating 
directions from 
imagined positions 
with orientations that 
deviate from the 
“upright/north” 
orientation of the map 
typically more than 90 
degrees.  



Mental Rotation Test 
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• Comparing symbols  


