


SPACE, TIME AND  
NUMBER IN THE BRAIN

SEARCHING FOR THE FOUNDATIONS OF  
MATHEMATICAL THOUGHT



SPACE, TIME 
AND NUMBER 
IN THE BRAIN

SEARCHING FOR THE 
FOUNDATIONS OF 

MATHEMATICAL THOUGHT
AN ATTENTION AND  

PERFORMANCE SERIES VOLUME

Edited by

STANISLAS DEHAENE AND ELIZABETH M. BRANNON

Academic Press is an imprint of Elsevier



Academic Press is an imprint of Elsevier

First edition 2011

 

 
 
 

!
!

Notice
 
 

 

British Library Cataloguing-in-Publication Data

Library of Congress Cataloging-in-Publication Data

 

 



191

C H A P T E R

Space, Time and Number in the Brain.
DOI: 10.1016/B978-0-12-385948-8.00013-X

Origins of Spatial, Temporal, 
and Numerical Cognition: 
Insights from Comparative 

Psychology*
Daniel B.M. Haun*†‡, Fiona M. Jordan†, Giorgio 

Vallortigara§, Nicky S. Clayton¶
*Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany; †Max 
Planck Institute for Psycholinguistics, Nijmegen, The Netherlands; ‡University 

of Portsmouth, Department of Psychology, Portsmouth, UK; §Centre for 
Mind/Brain Sciences, University of Trento, Rovereto, Italy; ¶Department of 

Experimental Psychology, University of Cambridge, Cambridge, UK

13

* 

Summary



13. ORIGINS OF SPATIAL, TEMPORAL, AND NUMERICAL COGNITION192

RESEARCHING HUMAN COGNITION THROUGH THE  
STUDY OF OTHER SPECIES

“He who understands baboon would do more towards Metaphysics than Locke” Charles Darwin, 
1838, Notebook M84e

Origin of Species

ARE SOME COGNITIVE CAPACITIES IN PLACE AT BIRTH?

Precocial Animal Models
Gallus gallus
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specific

Archocentrus nigrofasciatus

vs
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WHAT IS THE EVOLUTIONARY ENDOWMENT OF HUMAN 
COGNITION?

a priori 

CLOSELY RELATED ANIMAL MODELS
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FIGURE 13.1

A



13. ORIGINS OF SPATIAL, TEMPORAL, AND NUMERICAL COGNITION196

Controlling for Evolutionary 
Relatedness

Reconstructing Ancestral States

models of evolution, and to incorporate inde

Other Questions and Applications

vs

BOX 13.1

P H Y L O G E N E T I C  C O M PA R AT I V E  M E T H O D S
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Pongo pygmaeus Gorilla gorilla Pan paniscus), 
Pan troglodytes Homo sapiens

Gibbon species [51]) will 

vs
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LCA

Pan troglodytes

Pongo pygmaeus

Gorilla gorilla

Homo sapiens

Pan paniscus

FIGURE 13.3



CLOSELY RELATED ANIMAL MODELS 199



13. ORIGINS OF SPATIAL, TEMPORAL, AND NUMERICAL COGNITION200

WHICH COGNITIVE ABILITIES ARE UNIQUELY HUMAN?

convergent evolution

 

DISTANTLY RELATED ANIMAL MODELS

where
what when
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Aphelocoma californica) 



13. ORIGINS OF SPATIAL, TEMPORAL, AND NUMERICAL COGNITION202

 

CONCLUDING REMARKS

!

!

apparent functional similarities in 

! How can we use PCMs to identify sets 

comparisons across small sets of  

!

appropriate for comparisons across a 

!

BOX 13.2

Q U E S T I O N S  F O R  F U T U R E  R E S E A R C H



CONCLUDING REMARKS 203

GLOSSARY
Altricial

Convergent Evolution

Heritability (Narrow Sense)

Homology/Homologous Evolution

Model Organism

Phylogeny

Phylogenetics

Precocial

Taxa
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References

Gallus gallus
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Pan troglodytes, Pan 
paniscus, Gorilla gorilla, and Pongo pygmaeus Homo sapiens

 

Homo sapiens

Pan paniscus, Pan troglodytes, Gorilla gorilla, 
Pongo pygmaeus
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Macaca mulatta

 

Saimiri sciureus) and rats 
Rattus norvegicus

Aphelocoma californica

Pan troglodytes Pongo abelii

Pan troglodytes
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