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Reducing locomotion-overhead in 
educational geogames 
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Location-based games 

Neocartographer 

www.foursquare.com 

www.ingress.com 

geograph.uk.org 

Player position determines 
available game actions 

Make players go to places 
they would not visit otherwise 
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Locomotion 
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Treasure hunt 
geocaching game pattern 

1st team:   1 – 2 – 3 – 4 – 5 
2nd team: 3 – 5 – 1 – 4 – 2 
3rd team:  …  
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Agenda 

  Part 1 
Geogames in education 

 
  Part 2 

Empirical findings on locomotion overhead 
 
  Part 3 

Implications for geogame design 
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Part 1: Geogames in education 

How to play 
-  Students play using a 

game client (thin vs. thick) 
-  Game-specific server 

  Localization 
-  game instance for a 

specific geographic 
environment 

 
Geogame Engine 

 

 
FVsimulation 

 

 
Neocartographer 
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localization 

client 
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How to design a geogame 

performative 
design 

Metagame  
game objectives, ... 

Staging the Geogame 
contingency management 

narrative 
design 

Game narrative 
story, visuals, tasks, ... 

Game content 
geolocations, ... 

ludic 
design 

Game mechanics 
rules of the game, … 

Assistive Technologies 
GIS, … 

Design process model (Schlieder, 2014) 
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Narrative design of educational games 

  Field trip games 
-  Solve place-related tasks  
-  Move between places 
-  Klopfer (2008), de Freitas 

et al. (20012), … 
  Geogame localization 
-  Teachers use their local 

knowledge to localize the 
Geogame 

-  Challenge: teachers act as 
co-designers of the game! 
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Neocartogapher 
An urban geography game 
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Research questions 

  Player locomotion 
-  How much time is spent 

on locomotion in a 
geogame? 

-  Do players differ in their 
global spatial strategies? 

-  What spatial design 
decisions affect the 
locomotion overhead? Local locomotion pattern 

Kremer, Schlieder, Feulner, Ohl  
(2013) 
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Part 2: Empirical findings 

  Geogame 
-  Fvsimulation, a geogame 

in biodiversity education 
-  „Visit every cache and 

solve the associated task!“ 

  Place design 
-  k=6 places (caches) 
-  Game mechanics puts no 

advantage to any of the  
6! = 720 visit orders Place-related tasks in the 

FVsimulation geogame 
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Place design: geogame localization 

Localization A 
path network: tree 
entry: fixed 
 
biodiversity hotspot 
near Filderstadt, DE  

Localization B 
path network: linear 
entry: variable 
 
biodiversity hotspot 
near Eichstätt, DE  
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Study area, participants, procedure 

Localizations 
-  A (tree): 64 games 
-  B (linear): 39 games 

Participants 
-  Students aged 10-16 
-  biology classes 
-  small teams of 2-4 
-  group decision taking 2 

7 5 3 

0 

1 

Tracks, caches and path 
network of localization A 
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Findings: locomotion-to-action ratio 

Localization B Localization A 

x= games (ranked) 
y = time ratio 

red = locomtion 
green = game actions 

x= games (ranked) 
y = absolute time in s 

red = locomotion 
green = game actions 
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Findings: path analysis for localization A 

detour 
length 

example 
sequence 

frequency 

0 = optimal 2-7-5-3-0-1 5 

+2 5-7-3-0-1-2 2 

+4 3-7-5-0-1-2 10 

+6 1-3-7-5-2-0 43 

+10 3-5-7-1-2-0 4 

2 

7 5 3 

0 

1 

5 – 0 – 1 – 3 – 7 – 2 
an optimal visit order  
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Findings: path analysis for localization A 

2 

7 5 3 

0 

1 

1 – 3 – 7 – 5 – 2 – 0 
a suboptimal visit order  

detour 
length 

example 
sequence 

frequency 

0 = optimal 2-7-5-3-0-1 5 

+2 5-7-3-0-1-2 2 

+4 3-7-5-0-1-2 10 

+6 1-3-7-5-2-0 43 

+10 3-5-7-1-2-0 4 
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Findings: path analysis for localization A 

detour 
length 

example 
sequence 

frequency 

0 = optimal 8-3-6-5-0-2 14 

+2 0-2-5-6-3-8 3 

+4 6-3-8-5-0-2 9 

+5 3-6-5-0-2-8 9 

+6 6-5-3-8-0-2 2 

+7 6-3-5-0-2-8 1 

+10 5-0-3-6-2-8 1 

8 3 6 5 0 2 
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Part 3: Conclusions and Implications 

  Player locomotion 
-  How much time is spent 

on locomotion in a 
geogame? 

-  more time spent on 
locomotion than on 
educational tasks 
(median ≥ 50%) 

 

Spatial strategies 
-  Do players differ in their 

global spatial strategies? 
-  Few players choose 

optimal pahts; sub-optimal 
paths are chosen more 
frequently  
(≥ 50%) 
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Conclusions (1) 

Spatial analysis 
-  What spatial design 

decisions affect the 
locomotion overhead? 

-  Path network affects the 
size of locomotion 
overhead 

Design knowledge 

linear 

tree 

graph 

more probable 

less probable 

locomotion 
overhead ? 
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Conclusions (2) 

  Design assistance 
-  previous work: focus on 

game balance, … 
-  future work: include 

implications of cache 
choices on locomotion 
overhead 

Schlieder, Kremer, Heinz (2016) 


