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Chapter 1 – Introduction to Thinking About Space 

To know what to ask is already to know half the answer.  Aristotle 

Drafted 2008, revised 2010, mild update 2014 

Where are we?   This is an important question, for many reasons. 

For one thing, our location has a strong influence on what we should, can, should not, or cannot do:  

- We should drive on the right side of the road (except in countries that have different laws). 

- We can play trumpets as loudly as we want in rural Nebraska (or any other place where there is 

no one else nearby to object). 

- We should not shout “fire” in a crowded theater (unless, of course, there actually is a fire; then 

our knowledge of that event in that location requires some kind of warning).   

- We cannot grow bananas at the South Pole (unless, of course, we want to pay the sizeable cost of 

building and heating an artificial environment in an icy cold place).   

In short, where we are on the surface of the earth has important influences on our actions. 

But how do people learn how to think about locations?  That is the subject of these essays. 

The most concrete way to think about location is to focus on the fact that places are different.  Each 

place has specific conditions: temperature, elevation, plant cover, air transparency, land ownership, 

architectural style, dominant religion, political jurisdiction, and so forth.  You can therefore “think” 

about a place by mentally scanning a list of conditions that you observe at that location. 

Unfortunately, the human brain has some serious capacity limits when it tries to remember facts about 

places.   

 

Want proof?  Look at a photo of a simple 

landscape feature, such as a house. 

Make a list of specific details that you see 

in the picture – the height and width of the 

house, its construction material, roof color, 

window shape, number of steps, other 

details.  Note other features around the 

house – shrubs, mailboxes, fences, toys in 

the yard.   

Now try a mental exercise.  Take a two-minute break, then try to draw the house.  Or write as many of 

those facts as you can from memory.  Or just reread your list of facts, and try to picture the house in 

your mind; then look at the photograph again, and note the facts you missed in making your first list.  

Remember, a house is a simple geographic feature, but the world has more than a billion houses. It 

would be absurd to try to remember facts about them all. That raises a question: how do people decide 

which house-facts to associate with specific places? After all, traits of houses are geographic facts that 

have implications for many aspects of life, including health, energy use, vulnerability to natural 

hazards, and suitability for backyard barbecues.   

Streets and roads are another category of geographic facts. How do we remember what places are 

connected by a particular road? How do we learn how to sift through a swarm of sensory impressions 

and pick out the ones that indicate what route we should take in order to get where we are going? 

The problem of factual overload gets even more serious when we try to remember the conditions at 

places associated with thousands of years of human history. Try to describe the geographic extent of 

the 60-odd empires that students are expected to know about in global history. What about the 
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changing shapes of countries, or the environmental or economic conditions in them, or the settings of 

key events in their history? What about the routes of explorers, traders, raiders, invaders, migrants, 

enslaved people, and refugees at various times?  What about conditions in the places where people 

produce bananas, copper, cell phones, or records of credit-card transactions?  

To help make sense out of the uncountable gazillions of place-facts, the human brain has some 

specialized structures that seem to do specific kinds of thinking about places.  These brain structures 

help us remember places by putting them in groups, for example, or arranging them in sequences, 

noting associations between features, and so forth.  These essays are about what we now know (or 

think we know!) about how people do these kinds of spatial thinking.                  

  

Three assumptions before we start 

Our first assumption is that spatial thinking is a fundamental part of human consciousness.  

Howard Gardner triggered an important discussion among educators in the 1980s with a book entitled 

Frames of Mind: The Theory of Multiple Intelligences.  In that book, he suggested that different 

children might have different aptitudes for different kinds of mental activity – verbal, mathematical, 

kinesthetic, etc.  His list of “intelligences” included the word “spatial,” a fact that immediately 

attracted the attention of geographers.  “Finally,” we said, “a noted educator is saying something that 

meshes with what geographers have believed all along, namely that spatial thinking is an important 

way to view many issues in the world” (geographer’s belief paraphrased from Chapter 3, Geographic 

Skills and Perspectives, in GESP 1991). 

Our second assumption is that you, the reader of this book, are already at least partly convinced that 

spatial thinking is important, not just as a school subject but also as a citizenship skill.  

We therefore assume that your main purpose in reading this book is to learn more about how to teach 

about spatial thinking, not just why to teach about spatial thinking. Specifically, we assume that you 

are asking for both a research-based rationale and some practical ideas about how to develop lessons 

to “improve the spatial intelligence of children.”  We suggest, however, that to fill that order properly 

in the early 21
st
 century, we need to rephrase that goal-statement. The focus of our concern in this 

book will not be on the spatial intelligence, but on spatial intelligences – there seem to be several of 

them!  

Consider this quote from a year-2008 review of research in cognitive neuroscience:  

“The picture which emerges of spatial cognition is one of multiple parallel systems using 

representations with different frames of reference, processing different aspects of the 

spatial scene, using different learning rules, and supported by a corresponding set of 

neural systems. A current challenge for our field is to begin to work out how these 

various neural systems . . . combine to produce the rich variety of spatial behavior 

underpinning our daily life.” (Burgess 2008, p. 90).    

In Chapter 2, we will take a closer look at some of the research that led scientists to this conclusion. 

For now, let us simply note that spatial thinking seems to involve multiple neural systems that are 

interconnected but at least partly independent. Moreover, at least some of these systems seem to 

develop at different rates in different people (Nardini et al. 2006). Indeed, studies that have compared 

actual performance on tests that measure different kinds of spatial thinking have often found little 

correlation – students who succeed with some kinds of spatial thinking often do less well with others 

(Hegarty et al. 2006; Hartley et al. 2003; Avraamides and Kelly 2008).   
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The lack of correlation that is obvious on this graph has tremendous implications for classroom 

teaching. It means, bluntly, that there is no such thing as a spatial intelligence (or a measure of spatial 

intelligence). On the contrary, there are several kinds of spatial intelligence. A child who is good at 

making spatial associations may not necessarily be good at other kinds of spatial organization.  

 

Our third assumption is that the early 21
st
 century is a good time for a book about this subject.  

The bibliography for the Burgess article quoted above makes a useful indirect comment about the state 

of research. His bibliography (probably written in 2006 or 2007) contains one citation from the 1980s, 

40 from the 1990s, and 73 since 2000.  Moreover, his review is based mainly on the work of cognitive 

neuroscientists, with just a handful of citations from behavioral psychologists and vision scientists.  

His bibliography does not even mention equally large bodies of research being done by other groups 

of scholars, including geographers, architects, linguists, robot engineers, and even military strategists 

(for summaries of some of this research, see Bloom et al. 1996 and Vasudevyan et al. 2007). 

In short, there has been a tremendous amount of research in the last 20 years on the subject of spatial 

cognition. That research has been done in a wide variety of fields. In some of those fields, the work 

has been greatly aided by recent technological innovations, such as eye-movement trackers for vision 

scientists, proximity detectors for robot engineers, and, especially, brain-scanning devices for 

neuroscientists.  
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The impact of these new research technologies has been so great that we think future historians may 

look back at these two decades of neuroscience research and see a resemblance to the first years of 

plate-tectonic theory in geology – in other words, this was a time when people began to think about 

spatial thinking in a radically different way.  

 

The goal of these essays 

Our primary goal is to make a fairly rigorous summary of available evidence, in order to address two 

pairs of questions:  

     1. Do several largely independent lines of recent research support a coherent view about how 

humans gather, process, and communicate spatial information at geographic scales (i.e. at the scale of 

neighborhoods, states, and continents – see below)?  Specifically, can we summarize the available 

research in the form of a concise list of “modes of spatial thinking” that humans seem to apply when 

they try to interpret a map or other geographic representation?   

     2. What implications do these research studies have for the design of educational materials?  

Specifically, can we identify, modify, or create lessons that promote particular kinds of spatial 

thinking, in order to enhance the ability of students (future citizens) to use spatial thinking to help 

them deal with real-world problems like global warming, terrorism, regional unemployment, or 

epidemic disease?                         
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Focus on spatial thinking at geographical scales 

We make two somewhat arbitrary decisions that will drastically reduce the potential size of this book:  

First, we will not spend much time dealing with spatial primitives, the fundamental concepts 

of distance, direction, point, line, area, enclosure, etc.  These basic concepts have already 

received plenty of scrutiny from many people, including neuroscientists, cartographers, 

architects, and linguists.  Some of our student activities will mention these basic ideas, 

because we believe (for solid neuroscientific reasons) that good lessons are multi-stranded. 

By that phrase we mean that good lessons try to teach facts, skills, and concepts more-or-

less simultaneously, within the context of issues or value questions that seem intuitively 

important to students (and to parents, administrators, and other stakeholders in the 

educational enterprise – see Gersmehl 2014, Chapter 3).  Within that broad view of 

curricular design, our primary focus will be on specific modes of spatial thinking, defined 

as the mental processes that help the brain organize, store, and retrieve information that has 

a spatial component (see below). 

Second, we will focus on the geographical scale – the scale of communities, countries, and 

continents – rather than the astronomical or personal scales (Downs and Stea 1977; see 

also Mark 1993; Tversky 2003; and Appendix 1 of this chapter).  People seem to do a 

somewhat different kind of spatial thinking at a personal scale, as they move around in 

daily life – as they walk between two tables, sip from a cup of tea, aim a basketball toward 

a hoop, and try to tell other people about the location of a theater (for a review of research 

at this scale, see Golledge and Stimson 1997 or Laurance et al. 2003).   

                 

     Meanwhile, at the large end of the size continuum, people use some distinctive concepts 

and equations to help them think about huge structures like the Andromeda galaxy, which 

extends far beyond the ability of earth-bound travelers to experience first-hand.                                                      

In sum, this book will focus on strategies and tactics for teaching about map reading and other forms 

of spatial thinking at geographical scales. Our goal is to try to figure out what “expert spatial thinkers” 

seem to do when they look at spatial patterns and relationships on maps and other geographic 

representations.                   
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Eight modes of spatial thinking 

To organize this review, we will put aside any remaining misgivings and assert, for the moment, that  

1) research does seem to be converging on a consensus about some important points, and 

2) that consensus seems to suggest that the human brain has specific structures or networks that 

support seven or eight somewhat independent modes of spatial thinking at geographical scales. 

 

These modes of spatial thinking represent the major ways in which human beings seem to learn, 

organize, and communicate basic geographic facts – the locations of places, conditions at places, and 

connections between places.  We freely concede that the list is still tentative.  It may need to be revised 

as people learn more about how the human brain deals with spatial information.  On the other hand, 

the list is emphatically not just the opinion of two book authors: 

- it is rooted in a comprehensive survey of more than four thousand recent research studies;  

- it has been presented for review by geography teachers, GIS specialists, developmental 

psychologists, and neuroscientists at 17 professional meetings between 2004 and 2012;  

- it is the subject of several review articles that have been published in professional journals, 

(including one that became the subject of a formal forum section in the journal); and  

- it forms the backbone of several NASA and DoE curriculum projects. 

In short, we think that this list can serve as a reasonably solid framework for a book-length review of 

spatial-thinking research and its implications for educational-materials design. Those implications are 

relevant for any discipline that deals with spatial relationships in the world. That list of disciplines 

includes archaeology, earth science, economics, environmental studies, history, literature, 

mathematics, political science, and social studies, as well as geography.  

And, just to offer a little extra teaser to help lure educators into the core of this book, we can 

add that spatial thinking seems to be connected with verbal and mathematical thinking in 

many interesting ways (Downs and deSouza 2006, pp. 114-119).  Some researchers have 

tried to make comparative observations of students in classrooms, and they have noted that 

reading and math scores have gone up in some schools where teachers use lessons that focus 

on spatial thinking (for different approaches to this question, see Dorn et al. 2004; Pasnak et 

al. 2009). Studies in real-world classrooms are very difficult to control, and these results, as 

intriguing as they are, should not be accepted without additional verification. In thinking 

about the kinds of policies that should inform educational decisions, we strongly agree with 

Roger Downs: “it would be nice to have some data” (Downs 1994).  We also find ourselves 

agreeing with an editorial in Science: “It has become dangerously fashionable to label 

general--even trivial--pedagogical advice that is not grounded in scientific fact as ‘brain-

based learning’” (Stern 2005).  One purpose for this whole book is to review the kind of 

evidence is currently available on this complex but exceedingly important subject.      
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The structure of these essays. 

These essays are not like a mystery novel. You do not have to read every sentence in order to follow 

the plot. In fact, we assume that different readers have different reasons for looking at these essays, 

and therefore they want to get different things out of them. For that reason, we have structured them to 

help people get what they want efficiently. Here is a brief outline of that structure.  

First, to clarify the distinction between geographic facts and modes of spatial thinking, Chapters 2 

through 4 will briefly discuss the basic categories of geographic facts: locations, conditions, and 

connections. These background chapters will be followed by eight core chapters, one on each of the 

seemingly independent modes of spatial thinking.  

To help guide your selection of which parts of those eight essays to read, each one will have 12 major 

parts, in this order: 

1. a title page that includes a map of a simpified landscape, as viewed through that particular mode 

of spatial thinking.  That landscape consists of three pine plantations that are near a gradual 

transition between grassland and an oak forest (or, if you prefer, three marching bands on a 

football field, surrounded by fans of two opposing teams; in other words, the subject of this map 

is not important, and your focus should be on how we intend to use it!)  

 

2. an introduction, a single page that defines and describes the mode of spatial cognition. This 

introduction usually includes some examples we have found useful in talking with school 

administrators and other people who are unfamiliar with the research, 

3. a brief summary of research. This two-page review of important research is written in non-

specialists’ terms to support discussions among teachers, parents, school administrators, and 

other stakeholders in the educational enterprise, 

4. a student activity, to illustrate one way to teach that kind of spatial thinking. These one-page 

activities are designed to be completely self-contained, so that a teacher can run them without 

any additional materials or classroom technology. The point is to illustrate the use of a 

particular mode of spatial thinking in a clear and concrete way. The folder might also have 
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some supplementary materials for each chapter, to provide copier-ready versions of the maps 

and plenty of options for customizing and extending the activity.  

5. a teacher’s guide, with typical components: “big question,” setup, vocabulary, procedure, 

strategies for assessment and for simplifying or extending the activity, often by using GIS.  

6. an alternative activity and teacher’s guide, to show how this kind of spatial thinking can be used 

in a different subject and/or at a different grade level, 

7. two dialogues between students and teachers. These dialogues offer typical classroom situations 

in which the mode of thinking might be illustrated or discussed.  

8. some summaries of additional activities that can support learning about this mode of spatial 

thinking (many of these are supported by other files in the folder). This list can give readers an 

inductive idea of the range of applications of a particular mode of spatial thinking, 

9. a detailed review of research, for those who want a deeper look at the breadth and depth of 

studies that support the conclusions outlined in the introduction and brief review, 

10. some conceptual overlaps or other difficulties in distinguishing various modes of spatial 

thinking. This section is based on questions we have heard while discussing this topic at teacher 

institutes or professional meetings,  

11. some issues in using GIS, Internet mapping programs, or other educational technologies to 

support teaching this mode of spatial thinking.  

12. the references cited in the chapter.  

Rationale for selecting references: In most cases, we cited references from among a 

much larger number of journal articles and book chapters that said basically the same 

thing (in late 2014, my total bibliography of relevant references exceeded 4200 items, 

of which this book cites about 800).  We used three main criteria in picking references 

for the bibliography. The first criterion is credibility – did they come from major 

publishers or refereed professional journals. Refereeing means that at least some other 

people also thought the article was significant!  The second criterion is accessibility - 

where possible, we chose to cite references that can be found electronically through a 

typical university library. Unless no other suitable citation was available, we tended to 

avoid book chapters, meeting presentations, or articles in journals that charge a fee for 

access. Our third criterion was a personal assessment of clarity and informativeness, 

especially of title and abstract – a useful criterion in an academic world where authors 

occasionally seem to confuse turgid prose with deep thinking! 

These eight core chapters (5 through 12) will be followed by a short chapter dealing with a blurry 

interdisciplinary area that some people call spatio-temporal thinking – thinking about both space and 

time. That is a huge subject, and it deserves another book (indeed, it already has at least one by a 

geographer, albeit one based primarily on research that was done before the invention of brain-

scanning machines – see Peuquet 2002). In that brief essay, I will simply summarize a few key 

avenues of research and suggest some questions that deserve further inquiry. 

The last main chapter deals with the idea of spatial models, the “cookbooks” that help geographers 

organize their observations and make predictions about the world. Successful spatial models such as 

Central Place Theory, the Global Circulation Model, the Von Thunen Model of Land Use/Value, or 

the Product-Cycle Model of Industrial Location hold a justifiably high place in geography’s self-

image. Our purpose in this final chapter is not to make a comprehensive review of spatial models 

(such a review would probably have to be at least twice as large as the 816 pages in Chorley and 

Haggett 1967!).  Our goal is the much more modest one of trying to show how a spatial model can be 

viewed as a systematic way of applying two or more modes of spatial thinking. That realization, in 



 

©2015 Phil Gersmehl     Teachers may reproduce for use in their own classrooms            For all other uses, contact pgersmehl@gmail.com 

 

9 

turn, may give teachers some insight about why some spatial models seem to appeal more to some 

students than to others. Those differences in appeal are simply another manifestation of profound 

individual differences in spatial thinking that we hope to clarify in the core eight chapters. 

  

A few caveats before we begin 

Caveat # 1. Spatial thinking is an important part of geography, but it is not all of geography. 

Coping with the world we live in requires all of our “intelligences,” not just the spatial ones! 

Caveat # 2. We tried to reduce complexity wherever we could, but basically we think the human 

brain is incredibly complicated and that human consciousness is a deep mystery. In general, we 

agree with Emerson Pugh:  

“If the human brain were so simple that we could understand it,  

     we would be so simple that we couldn’t.”      

     At the same time, we think neuroscientists and other researchers have recently uncovered some 

principles that can improve teaching, and we think teachers, curriculum designers, and school 

administrators should pay attention to those ideas, because children deserve the best we can 

offer. 

Caveat # 3. Good teachers have been teaching students how to think spatially since long before the 

time of Socrates. The new research just gives us some neurologic insights into how and why 

particular strategies and materials work. In doing so, however, that research raises serious 

questions about the current obsession with high-stakes assessment of math and reading. 

Caveat # 4. You can reasonably expect that at least some parts of this book will be obsolete by the 

time you read it. We propose a trade. We have saved you many hours of searching through 

journals and books published in the decade or so after brain scanners became widely used – you 

can return the favor by sending us citations or abstracts from newer articles that expand or 

contradict some of the points we make in this book. Send them to pgersmehl@gmail.com. 

 

And a final introductory comment 

Before beginning a review of research about spatial thinking, we should perhaps lay one more 

assumption on the table for all to see.  We think that it is reasonable to assume that many of the 

specialized cognitive structures of the human brain exist because they help to reduce the bewildering 

complexity of the world around us – the blunt fact is that the world simply has too many facts to store 

in a few pounds of nerve-infiltrated meat. Spatial thinking is one way (actually, about eight ways!) for 

the brain to reduce complexity and make the world easier to perceive and understand. (For different 

perspectives on this notion of how prior schema and other factors can influence perception and 

cognition, see Albritton 1995; Dalke 1998; Casey et al. 1999; Choi et al. 1999; Uttal 2000; Mayer and 

Sims 2003; Balcetis and Dale 2007; Brunyé et al 2007; Tse et al. 2007; and, especially, Gattis 2001).    

The framework for this book is the tentative list of eight neurologically distinct modes of spatial 

thinking.  The actual content of the book, however, is a multi-faceted discussion of the scientific basis 

for some teaching strategies, illustrated by sample lessons.   

The framework is what sets this book apart from a typical book of geography lessons.  The education 

market already has plenty of books and websites that describe “engaging ways to teach geography,” 

with new technologies, innovative classroom-management tips, games, and creative ways for your 

students to package their “research” about places.  Amid this vast array, however, many thoughtful 

teachers have observed that there still seems to be a shortage of learning activities that are relevant, 

interesting, and neuroscientifically sound. 
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That is the gap this book is intended to help us all fill.                                            

 

 

 

 

Appendix to Chapter 1.  Thinking about Scale 

Geographically interesting things happen at many scales, from personal to galactic.  A number of 

authors have proposed lists of words to separate the scale continuum into categories that make 

intuitive sense.  Some recent reviewers (e.g. Kitchin and Blades 2002) have somewhat wryly noted 

that the number of categories seems to increase over time, from two (Canter 1977) through three 

(Garling and Golledge 1989), four (Montello 1989), five (Couclelis and Gale 1986), to six 

(Freundschuh and Egenhofer 1997) and even more (Aflalo and Graziano 2008).  The elaboration 

involves adding other considerations, such as manipulability or move-through-ability or viewability 

(Bell 2002). We are unable to resist the temptation to add yet another category, for astronomical 

spaces that are large enough to be influenced by Einsteinian notions of dimensional warping, which 

definitely stretch the ability of human brains to conceive of them.     

Rather than focus on the number of categories in a list that presumes to go from small to large size, we 

suggest that it is important to note that the human mind can gather and process information about 

space in a number of different ways. Each of those ways has a range of sizes where it works. For that 

reason, it seems worthwhile to recognize at least four different sizes of spaces and to separate each one 

into two or more subsets: 

  1. Around-the-body space, where we can gather information by touch as well as sight, smell, and 

hearing. The primary mental task at this personal scale is to integrate our sensory impressions into 

a coherent worldview. The need for this integration makes it useful to separate around-the-body 

space into two parts – attentional space (usually, what we are touching or looking at right now) and 

surrounding space (what we know is there, either from previous attention or from semi-conscious 

use of other senses; an example might be our awareness of the location of a doorway as we step 

backward through it while saying goodbye to someone).  

   2. Personal navigation space, which is small enough that we can gather information through our 

senses, but large enough that we must move our bodies in order to reach every part of the space 

with every sense.  Navigation space could be divided into view space (where we can see all of the 

space from one position but cannot touch it unless we move) and mobility space (where there are 

some barriers to view and therefore we have to move in order to see all of the space). This logical 

subdivision makes sense because the primary mental task is different for these two subcategories. 

For those spaces that can be seen all at once, the primary task is reconciling different sensory 

impressions. For space that that cannot be seen all at once, the task consists of updating our mental 

map to reflect our changing viewpoint as we move through the space.  (We have all had the 

experience of walking through an unfamiliar door in a complicated building and having to take 

some time to reorient ourselves to the landmarks and frame of reference that we used to find our 

way into that room). 
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   3. Geographic space, which is large enough that we must gather at least some information through 

indirect means – verbal descriptions from other people, or maps, satellite images, photographs, or 

other geographic representations. Geographic space can also be subdivided into two parts. 

Panorama space is at least partly visible from a single viewpoint.  Map space is geographic space 

that has relationships that are not visible all at once and therefore must be kept organized in our 

memory in some other way (e.g., through a mental image, a physical map, or some other kind of 

geographic representation). The great innovation of the late 20
th
 century was the earth-orbiting 

satellite, which “moved” a lot of the world out of the category of map space and into the category 

of panorama space, by giving people a platform from which to view the Earth as a visual image 

rather than a symbolic map. 

   4. Astronomical space, which is large enough that Einsteinian ideas about space-time curvature 

become important. This space can also be divided into two broad categories – observable space, 

which can be monitored through telescopes or other observational tools, and the inferred spaces 

that lie beyond various thresholds of observation – the domain of so-called “dark matter.” 

As noted in the text, the focus of this book is on geographic space.  We will therefore ignore most of a 

huge body of research about personal wayfinding, which deals with obviously spatial tasks such as 

orienting ourselves in personal navigation space and updating our mental images of space as we move, 

e.g. by finding the stairway that leads up from the subway, trying to figure out which way to walk after 

reaching the surface, then entering a store and turning toward the area where they sell shoes.  These 

tasks obviously involve spatial thinking, but it is not the kind of spatial thinking we are considering in 

this book.  Our focus is on thinking about spatial sequences, patterns, associations, and other 

relationships in geographic space, whether that space is perceived on a map or satellite image or 

constructed in our mind from partial information gleaned from reading or other sources.  

Having tried to make a clear distinction between personal and geographical spaces, we must 

immediately admit that there will be a lot of overlap between them, because the human brain does not 

necessarily obey the categories that seem to make sense in trying to find words to describe the spaces 

around us.  On the contrary, the brain tends to reuse the same cognitive structures for multiple 

purposes, as if trusting the context to ensure that the results will not be confusing. We will have plenty 

to say about this in the individual chapters. Suffice it to say in this introduction that we will try to keep 

the focus on geographic space, but we will cite whatever research seems to add useful information to 

the discussion. 
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Appendix 2  About the diagrams in this book 

In general, we have redrawn all of the diagrams in this book.  At first, we were planning to give an 

impression of “authenticity” by copying diagrams directly from research articles.  As we reviewed the 

pages in order to write for permission to reproduce graphs and other diagrams, it became obvious that 

this approach was impractical, for several reasons. First, the diagrams did not use a consistent 

vocabulary for many fundamental ideas. This inconsistency would have required long captions to 

define terms and to show how a diagram from one academic field relates to studies in other 

disciplines. Second, and perhaps even more important, many of the diagrams simply could not be 

understood without lengthy explanation. In too many cases, they identified graph axes with acronyms 

and abstract phrases, sometimes infuriatingly obscure, such as BL, SCR4, Cond 1, GSOD, and Type B 

Test Route (all actual examples, and many not defined anywhere near the page where the diagram was 

located in the text).   

The bottom line is that we are trying to communicate complex ideas to busy readers without 

prejudicing opinions about particular bodies of research. For that reason, we have redrawn and 

simplified every diagram, even those that may not have needed it.  If, in doing so, we have 

misrepresented the original research, we apologize and assume that someone will help “advance the 

cause” by pointing that out to us – one advantage of publishing on a website is that we can update 

when needed, not just when a publisher decides that a second edition is warranted. In the meantime, 

readers are strongly encouraged to consult the original research for any topic they intend to pursue 

beyond the scope of this general review.             

 

     

 

 

 

 

 

 

 

 



 

©2015 Phil Gersmehl     Teachers may reproduce for use in their own classrooms            For all other uses, contact pgersmehl@gmail.com 

 

13 

SOME GOOD BOOKS ABOUT SPATIAL THINKING 

(There are more; we just took a lot of notes when we read these, so they must have taught us a lot, or caught us at the right 
time!) 

Bloom, P, Peterson, MA, Nadel, L, and Garrett, MF (Eds.)  1996.  Language and Space.  Cambridge, MA: MIT Press. 

Downs, RM and deSouza, A. 2006. Learning to Think Spatially.  Washington, DC: The National Academies Press. 

Gattis, M. (Ed). 2001.  Spatial Schemas and Abstract Thought.  Cambridge, MA: MIT Press. 

Gibson, EJ and Pick, AD. 2000. An Ecological Approach to Perceptual Learning and Development.  New York: Oxford 
University Press. 

Golledge, R. and Stimson, P. 1997. Spatial Behavior. New York: Guilford Press  

Hoffman, DD. 1998. Visual Intelligence: How We Create What We See.  New York: W.W.Norton 

Kahneman, D.  2011.  Thinking Fast and Slow.  New York: Farrar, Straus and Giroux 

Kitchin, R. and Blades, M.  2002.  The Cognition of Geographic Space.  London:  I.B.Tauris Publishers 

Luck, SJ and Hollingworth, A.  2008.  Visual Memory. New York: Oxford University Press. 

Newcombe, NS and Huttenlocher, J.  2000.  Making space: The development of spatial representation and reasoning. 
Cambridge, MA: MIT Press  

Peuquet, D.  2002.  Representations of Space and Time.  New York: Guilford Press. 

Pinker, S. 2007. The Stuff of Thought. New York: The Penguin Group. 

Plumert, J and Spencer, J (Eds.), 2007. The Emerging Spatial Mind. New York: Oxford University Press 

Shah, P and Miyake, A.  (Eds.) 2005. The Cambridge Handbook of Visuospatial Thinking. New York: Cambridge Press  
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