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       The Neuroscience of Intelligence 

 This book introduces new and provocative neuroscience research that 

advances our understanding of intelligence and the brain. Compelling evi-

dence shows that genetics play a more important role than environment as 

intelligence develops from childhood, and that intelligence test scores corre-

spond strongly to specii c features of the brain assessed with neuroimaging. In 

understandable language, Richard J. Haier explains cutting- edge techniques 

based on genetics, DNA, and imaging of brain connectivity and function. He 

dispels common misconceptions –  such as the belief that IQ tests are biased 

or meaningless –  and debunks simple interventions alleged to increase intelli-

gence. Readers will learn about the real possibility of dramatically enhancing 

intelligence based on neuroscience i ndings and the positive implications this 

could have for education and social policy. The text also explores potential 

controversies surrounding neuro- poverty, neuro- social–economic status, and 

the morality of enhancing intelligence for everyone. Online resources, includ-

ing additional visuals, animations, questions and links, reinforce the material. 

  Richard J. Haier  earned his PhD from the Johns Hopkins University and is 

Professor Emeritus at the University of California, Irvine. He pioneered 

the use of neuroimaging to study intelligence in 1988 and has given invited 

lectures at meetings sponsored by the National Science Foundation, the 

National Academy of Sciences, the Defense Advanced Research Projects 

Agency, the European Molecular Biology Organization, and Cold Spring 

Harbor Laboratory. In 2013, he created video lectures,   The Intelligent Brain, 

for The Great Courses. In 2016, he served as President of the International 

Society for Intelligence Research and became Editor- in- Chief of  Intelligence .   
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    Cambridge Fundamentals of Neuroscience in Psychology   

  Developed in response to a growing need to make neuroscience acces-
sible to students and other non- specialist readers, the  Cambridge 

Fundamentals of Neuroscience in Psychology  series provides brief intro-
ductions to key areas of neuroscience research across major domains of 
psychology. Written by experts in cognitive, social, affective, develop-
mental, clinical, and applied neuroscience, these books will serve as ideal 
primers for students and other readers seeking an entry point to the chal-
lenging world of neuroscience. 

 Forthcoming Titles in the Series:  

    The Neuroscience of Expertise, by Merim Bilali ć   
  The Neuroscience of Adolescence, by Adriana Galván  
  Cognitive Neuroscience of Memory, by Scott D. Slotnick  
  The Neuroscience of Aging, by Angela Gutchess  
  The Neuroscience of Addiction, by Francesca Filbey     
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         To my family, who changed the orbit of my life, and 

 To the memory of my father, who died too young, and 

 To the memory of my mother, who carried on, and 

 To the memory of my grandparents, who sacrii ced for a 
future they could scarcely imagine.   

www.cambridge.org/9781107089778
www.cambridge.org


Cambridge University Press
978-1-107-08977-8 — The Neuroscience of Intelligence
Richard J. Haier 
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press

  Advanced Praise 

 “Forty years of Haier’s research and thinking about the neuroscience of 
intelligence have been condensed into this captivating book. He consist-
ently gets it right, even with tricky issues like genetics. It is an intelligent 
and honest book.” 

  Robert Plomin ,  Institute of Psychiatry, Professor of 

Psychology and Neuroscience, King’s College London  

 “An original, thought-provoking review of modern research on human 
intelligence from one of its pioneers.” 

  Aron K. Barbey ,  Director, Decision Neuroscience Laboratory, 

Associate Professor in Psychology, Neuroscience, 

and Bioengineering, Beckman Institute for Advanced Science and 

Technology, University of Illinois at Urbana-Champaign  

 “Deftly presenting the latest insights from genetics and neuroimaging, 
Haier provides a brilliant exposition of the recent scientii c insights into 
the biology of intelligence. Highly timely, clearly written, certainly a 
must-read for anyone interested in the neuroscience of intelligence!” 

  Danielle Posthuma ,  Professor of Complex Trait Genetics, 

VU University Amsterdam, The Netherlands  

 “The trek through the maze of recent work using the modern tools of 
neuroscience and molecular genetics will whet the appetite of aspiring 
young researchers. The author’s enthusiasm for the discoveries that lie 
ahead is infectious. Kudos!” 

  Thomas J. Bouchard, Jr. ,  Emeritus Professor of Psychology, 

University of Minnesota  

 “Richard Haier invites us to a compelling journey across a century of 
highs and lows of intelligence research, settling old debates and fueling 
interesting questions for new generations to solve. From cognitive 
enhancement to models predicting IQ based on brain scans, the quest 
to dei ne the neurobiological basis of human intelligence has never been 
more exciting.” 

  Emiliano Santarnecchi ,  Berenson-Allen Center for Noninvasive 

Brain Stimulation, Harvard Medical School  
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 “Loud voices have dismissed and derided the measurement of human 
intelligence differences, their partial origins in genetics, and their associa-
tions with brain structure and function. If they respect data, Haier’s book 
will quieten them. It’s interesting to think how slim a book with the title 
‘The Neuroscience of Intelligence’ would have been not long ago, and 
how big it will be soon; Haier’s lively book is a i ngerpost showing the 
directions in which this important area is heading.” 

  Ian J. Deary ,  Professor of Differential Psychology, 

University of Edinburgh  

 “The biology of few psychological differences is as well understood as 
that of intelligence. Richard Haier pioneered the i eld of intelligence 
neuroscience and he is still at its forefront. This book summarizes the 
impressive state the i eld has reached, and foreshadows what it might 
become.” 

  Lars Penke ,  Professor of Biological Personality Psychology, 

Georg August University Göttingen  

 “It increasingly appears that we are within years, not decades, of under-
standing intelligence at a molecular level – a scientii c advance that will 
change the world. Richard Haier’s  The Neuroscience of Intelligence  gives 
us an overview of the state of knowledge that covers not only his own 
i eld, the brain, but also recent developments in genetics, and he does so 
engagingly and accessibly for the non-specialist. I highly recommend it.” 

  Charles Murray ,  WH Brady Scholar, American Enterprise Institute  

 “This book was overdue: a highly readable and inspiring account of 
cutting-edge research in neuroscience of human intelligence. Penned by 
Richard Haier, the eminent founder of this research i eld, the book is an 
excellent introduction for beginners and a valuable source of informa-
tion for experts.” 

  Dr. Aljoscha Neubauer ,  University of Graz, Austria, & past president of 

the International Society for the Study of Individual Differences  

 “This book is ‘A Personal Voyage through the Neuroscience of 
Intelligence’. Reading this wonderful volume ‘forces thinking,’ which can 
be said only about a very small fraction of books. Here the reader will i nd 
reasoned coni dence on the exciting advances, waiting next door, regard-
ing the neuroscience of intelligence and based on the author’s three basic 
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laws: 1) no story about the brain is simple, 2) no one study is dei nitive, 
and 3) it takes many studies and many years to sort things out.” 

  Roberto Colom ,  Professor of Differential Psychology, 

Universidad Autonoma de Madrid  

 “Richard Haier’s  The Neuroscience of Intelligence  is an excellent sum-
mary of the major progress made in the i elds of psychology, genetics and 
cognitive neuroscience, expanding upon the groundbreaking work of  The 

Bell Curve . He addresses the many misconceptions and myths that sur-
round this important human capacity with a clear summary of the vast 
body of research now extending into the human brain and genome.” 

  Rex E. Jung ,  Department of Neurosurgery, University of New Mexico  
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    Preface     

  Why are some people smarter than others? This book is about what 
neuroscience tells us about intelligence and the brain. Everyone has a 
notion about dei ning intelligence and an opinion about how differences 
among individuals may contribute to academic success and life achieve-
ment. Conl icting and controversial ideas are common about how intelli-
gence develops. You may be surprised to learn that the scientii c i ndings 
about all these topics are more dei nitive than you think. The weight of 
evidence from neuroscience research is rapidly correcting outdated and 
erroneous beliefs. 

 I wrote this book for students of psychology and neuroscience, educa-
tors, public policy makers, and for anyone else interested in why intel-
ligence matters. On one hand, this account is an introduction to the i eld 
that presupposes no special background; on the other hand, it is more in- 
depth than popularized accounts in the mass/ social media. My emphasis 
is on explaining the science of intelligence in understandable language. 
The viewpoint that suffuses every chapter is that intelligence is 100% 
a biological phenomenon, genetic or not, inl uenced by environment or 
not, and that the relevant biology takes place in the brain. That is why 
there is a neuroscience of intelligence to write about. 

 This book is not neutral, but I believe it is fair. My writing is based on 
over 40 years of experience doing research on intelligence using mental 
ability testing and neuroimaging technology. My judgments about the 
research to include are based on the existing weight of evidence. If the 
weight of evidence changes for any of the topics covered, I will change 
my mind, and so should you. No doubt, the way I  judge the weight of 
evidence will not please everyone, but that is exactly why a book like this 
elicits conversation, potentially opens minds, and with luck, fosters a new 
insight or two. 

 Be advised, if you already believe that intelligence is due all or mostly 
to the environment, new neuroscience facts might be difi cult to accept. 
Denial is a common response when new information conl icts with 
prior beliefs. The older you are, the more impervious your beliefs may 
be.   Santiago Ramon Cajal (1852– 1934), the father of neuroscience, once 
wrote, “Nothing inspires more reverence and awe in me than an old man 
who knows how to change his mind” (Cajal,  1924 ).   Students have no 
excuse. 
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 The challenge of neuroscience is to identify the brain processes neces-
sary for intelligence and discover how they develop. Why is this impor-
tant? The ultimate purpose of all intelligence research is to enhance 
intelligence. Finding ways to maximize a person’s use of their intelligence 
is one goal of education. It is not yet clear from the weight of evidence 
how neuroscience can help teachers or parents do this. Finding ways to 
increase intelligence by manipulating brain mechanisms is quite another 
matter and one where neuroscience has considerable potential. Surely, 
most people would agree that increasing intelligence is a positive goal for 
helping people in the lower- than- normal range who often cannot learn 
basic self- care routines or employment skills. What then is the argument 
against enhancing intelligence so students can learn more, or adults can 
enjoy increased probability of greater achievement? If you have a nega-
tive reaction to this bold statement of purpose, my hope is that by the end 
of this book you reconsider. 

   Three laws govern this book:  (1) no story about the brain is simple; 
(2) no one study is dei nitive; (3)  it takes many years to sort out con-
l icting and inconsistent i ndings and establish a compelling weight of 
evidence.   With these in mind,  Chapter 1  aims to correct popular misinfor-
mation and summarizes how intelligence is dei ned and measured for sci-
entii c research. Some of the validity data will surprise you. For example, 
childhood IQ scores predict adult mortality.  Chapter 2  reviews the over-
whelming evidence that there are major genetic effects on intelligence 
and its development. Conclusive studies from quantitative and molecular 
genetics leave no doubt about this. Because genes always work through 
biological mechanisms, there must be a neurobiological basis for intel-
ligence, even when there are environmental inl uences on those mecha-
nisms. Genes do not work in a vacuum; they are expressed and function 
in an environment. This interaction is a theme of “epigenetics” and we 
will discuss its role in intelligence research. 

  Chapters 3  and  4  delve into neuroimaging and how these revolution-
ary technologies visualize intelligence in the brain, and indicate the neu-
robiological mechanisms involved. New twin studies of intelligence, for 
example, combine neuroimaging and DNA analyses. Key results show 
common genes for brain structure and intelligence.  Chapter  5  focuses 
on enhancement. It begins with critiques of three widely publicized but 
incorrect claims about increasing IQ and ends with electrical brain stimu-
lation. So far, there is no proven way to enhance intelligence, but I explain 
why there is a strong possibility that manipulation of some genes and 
their biological processes may achieve dramatic increases. Imagine a 
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moonshot- like national research effort to reach this goal; guess which 
nation apparently is making this commitment (it is not the USA). 

  Chapter  6  introduces several astonishing neuroscience methods for 
studying synapses, neurons, circuits, and networks that move intelligence 
research even deeper into the brain. Soon we might measure intelligence 
based on brain speed, and build intelligent machines based on how the 
brain actually works. Large collaborative efforts around the world are 
hunting intelligence genes, creating virtual brains, and mapping brain 
i ngerprints unique to individuals –  i ngerprints that predict intelligence. 
Overlapping neuro- circuits for intelligence, consciousness, and creativity 
are explored. Finally, I introduce the terms “neuro- poverty” and “neuro- 
SES” (social– economic status) and explain why neuroscience advances 
in intelligence research may inform education policies. 

 Personally, I  believe we are entering a Golden Age of intelligence 
research that goes far beyond nearly extinct controversies about whether 
intelligence can be dei ned or measured and whether genes are involved. 
My enthusiasm about this i eld is intended to permeate every chapter. If 
you are an educator, policy maker, parent, or student you need to know 
what twenty- i rst century neuroscience says about intelligence. If any of 
you are drawn to a career in psychology or neuroscience and pursue the 
challenges of intelligence research, then that is quite a bonus.   
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