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The prospectus for this meeting refers to “spatial concepts that lie behind GIS” and “spatial 
concepts of design,” asking how these sets relate to each other in practice, with the goal of 
informing both software requirements and educational curricula. This begs more basic 
questions of what concepts comprise those sets, whether they overlap, or even whether 
they are separate sets at all. Recent efforts to answer half of the first basic question are 
reported on here. There have been numerous efforts to organize concepts of spatial thinking 
in the domains of geographic knowledge, geographic education and GIS practice (see 
References). An effort is now under way to examine and perhaps unify those lists. We hope 
this meeting will help answer the remainder of those basic questions, an integral step in 
what are in essence a suite of mapping and design projects: mapping the conceptual space 
of ‘spatial thinking’ and design of optimal (at least useful) pedagogical strategies and 
complementary software tools. 

The Center for Spatial Studies (spatial@ucsb) at the University of California, Santa 
Barbara is coordinating development of a collaborative web site (www.teachspatial.org) 
devoted to improving our understanding of how spatial thinking contributes to science and 
society, and to providing resources that promote applications of spatial concepts and spatial 
tools in teaching and learning. Now at an early stage of development, the site we’re 
developing will features three parts: 

 
• Part 1 enumerates and defines the core concepts of spatial thinking, presented in the 

original words of authors excerpted from (to date) 11 source documents. Users of the 
site are invited to read the original publications to appreciate the contextual frameworks 
used by these authors. To expand the range of disciplines and specializations 
represented, we seek suggestions for additional source documents. 
 

• Part 2 will present schemas that interpret, synthesize, and model aspects of spatial 
thinking, drawing on selected concepts from Part 1. We are soliciting submissions of 
schemas and explanatory text, to be posted for commentary and questions in on-line 
discussions. 
  

• Part 3 will provide an archive of user-contributed resources for teaching and learning. 
We seek contributions of pedagogic strategies, exercises, demonstrations, and course 
syllabi for use and consideration by others in their efforts to enhance spatial literacy. 
 

http://www.teachspatial.org/�
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The initial effort has produced a preliminary list of 98 distinct terms as the intersection of 
those asserted to be fundamental, or “core” concepts of spatial thinking in eleven source  
documents from the fields of geography and geology. We 
anticipate the list will grow significantly as more disciplines are 
added, then be reduced in a collective effort at generating an 
ontology of spatial thinking as a utilitarian framework for 
subsequent phases. Clearly the concepts cited most frequently by 
our initial sources (Table 1) are not particular to the geographic or 
geologic domains. 

Arguably, as one goes further down the list, terms become 
more domain-specific. While the web site so far organizes the 98 
concepts alphabetically and by referring source, some intuitive 
conceptual clustering should make them easier for workshop 
participants to review (Table 2). Several questions come to mind, 
including for example whether terms like ‘neighborhood’ and 
‘neighborhood and region’ are redundant, and whether concept 
and method are a useful first-order division. 
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count term 

7 direction 
6 location 
5 connection 
4 distance 
4 scale 
4 network 
4 shape 
3 magnitude 
3 adjacency 
3 interpolation 
3 pattern 
3 neighborhood 
3 region 
3 hierarchy 
3 boundary 
3 space-time 

Table 1 - Most frequent terms 
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Table 2 – An intuitive clustering of 98 fundamental concepts of spatial thinking in the geographic and geological domains 
spatial heterogeneity 

 
identity 

 
absolute space 

 
field 

 
gradient 

arrangement 
 

object description 
 

space 
 

field view 
 

surface 
distribution 

 
attribute 

 
space and time 

 
fields in space and time 

 
grid 

pattern 
 

multiple properties of place 
 

space as time 
    density 

 
condition 

 
space-time 

 
object 

 
area 

density estimation 
 

comparison 
 

time 
 

object view 
 

polygon 
object location recall 

 
analog 

 
event and process 

 
objects and fields 

 
shape 

  
category 

   
discrete entities 

  diffusion 
 

classification 
 

location 
    dispersion 

 
object classification 

 
coordinate 

 
representation 

 
scale 

  
exceptions 

   
map 

  hierarchy 
   

direction 
 

map perspective 
  

  
magnitude 

 
orientation 

    sequence 
   

position 
 

map overlay 
 

map projection 
transition 

 
adjacency 

 
distance 

 
overlay 

  
  

adjacency and connectivity 
 

distance and length 
 

spatial integration 
  spatial sampling 

 
neighborhood 

 
length  

    spatial interpolation 
 

neighborhood and region 
   

deformation 
  interpolation 

 
region 

 
buffer 

 
dimensional transformation 

  spatial probability 
   

boundary 
 

linearizing space 
  uncertainty 

 
areal association 

      spatial model 
 

association 
 

spatial dependence 
 

profile 
  modifiable areal unit 

 
correlation 

 
distance decay 

    
  

aura 
 

proximity and distance decay 
 

place 
  frames of reference 

   
spatial interaction 

 
place and landscape 

  spatial context 
 

connection 
 

competition for space 
 

subjective space 
  reference frame 

 
connectivity 

   
virtual reality 

  
  

interaction 
      

  
network 
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