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Brain and Culture reviews extensive neuroscience, psycho-

logical, social science, and historical research to offer a

new view of the relationship between people and their

environments. Our brains require sensory input from the

environment to develop normally, and that input shapes

the brain systems necessary for perception, memory, and

thinking. Environmental shaping of the brain is much

greater in people than in other animals and, more impor-

tantly, we shape the environment that shapes our brains

to an extent without precedent. Even the structure and

function of DNA that codes for brain proteins are changed

by early life experience. Through these processes our

brains shape themselves to the individual cultural and

interpersonal environments in which we are reared. It is

our nature to be nurtured.

By early adulthood, neuroplasticity is much reduced,

established neuro-psychological structures become self-

maintaining, and we act on the environment in large part

to create sensory input that matches the established

internal structures. Research shows that we affiliate with

like-minded individuals, ignore, forget, and discredit infor-

mation that does not match our beliefs, and like things

more simply because they are familiar. At certain times in

life--when a spouse dies, or when people move to a foreign

country, for example--environmental changes exceed the

ability of such mechanisms to maintain internal-external

consonance. When this happens, our ability to function

and even our health are compromised, and a difficult and

lengthy restructuring of neural circuits and psychological

schema is necessary.

For most of human history people lived in communi-

ties separate enough to develop distinct languages, over

5000 of which are still spoken today. In recent centuries,

contact among cultures has increased dramatically and

has often been associated with violent conflict. Based on

its new analysis of the relationship between individuals

and their environments, Brain and Culture argues that peo-

ple will fight for control of the public idea space because

they do not like to live within someone else’s symbolic or

cultural environment, or to have their children adopt for-

eign customs. This neurobiological antagonism to differ-

ence may be an important factor in sectarian violence

around the globe today.     

Bruce E. Wexler is Professor of Psychiatry at Yale Medical

School and Director of the Neurocognitive Research

Laboratory at the Connecticut Mental Health Center.

A Bradford Book

cognitive science

“Bruce Wexler’s Brain and Culture is a major

achievement, touching the deepest biological

and human issues and framing them in verifi-

able terms. A very powerful and very impor-

tant book.”

—Oliver Sacks, author of The Man Who

Mistook His Wife for a Hat

“A pioneering and bold effort to construct a

bridge between scientific findings about the

brain and the diversity, strengths, and fragili-

ties of human cultures. This book helps to

‘center’ a pendulum that has in recent years

swung too far in the direction of biological

determinism.”

—Howard Gardner, author of Multiple

Intelligences and Changing Minds

“There can’t be many authors bold enough to

speak authoritatively of brain structures, the

Soviet psychologist Lev Vygotsky, and the

Albigensian heresy. Wexler demonstrates an

impressive intellectual range as he weaves a

rich tapestry of the interactions of neuronal

systems and the sociocultural environment in

the development of humans’ uniquely adapt-

able brains and minds.”

—Steven Rose, The Open University and

University College London

“The emerging field of social neuroscience

receives a tremendous boost from the publi-

cation of Bruce Wexler’s Brain and Culture.

The brain, he argues, does not merely dictate

how we respond to changes in the environ-

ment, but is itself shaped through interaction

with the social world. In cogent and convinc-

ing writing, Wexler argues that social rela-

tions, even culture and ideology, involve a

neurobiology that can now be explored

through the tools of modern neuroscience.

Through psychiatric case studies, historical

analysis, experiments with various species,

and human neuroimaging, he reveals that dis-

tinctions between mind and brain, self and

environment, and individual and culture can

no longer be understood in traditional ways.

This book is essential for anyone who wants a

deeper understanding of the connections

between the neurological and social worlds.”

—Peter Salovey, Chris Argyris Professor of

Psychology and Dean of Yale College, Yale

University
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Introduction

Knowledge about the ways our minds and brains work has 

increased dramatically over the past 100 years. Some of this new 

knowledge comes from studies of other animals with which we 

share aspects of behavior. Other information comes from new 

methods of observation and experimental study of human 

beings, both as individuals and in groups. Each body of knowl-

edge has its own methods of inquiry and language to collect 

and describe information, and each represents distinct commu-

nities of investigators and theoreticians. Despite this, the differ-

ent bodies of knowledge are assumed to be fundamentally 

linked. Neurological and psychological function are two sides 

of a coin, and different aspects of each are joined in the organic 

wholeness of the individual. In this book, I explore links among 

several of the major bodies of new knowledge about human 

neurological and psychological function. Two things are partic-

ularly striking about these links. First, the links among bodies 

of knowledge that heretofore have remained largely separate  

are straightforward. Second, important new aspects of human 

individual and social behavior become apparent through these 

links.
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The first sets of knowledge I consider relate to the period of 

development between birth and early adulthood. During this 

period the brain depends upon sensory stimulation to develop 

physically, and the functional and structural organization of the 

brain is strongly influenced by the nature of that stimulation. 

The period of brain maturation and associated environmental 

influence is much longer in people than in other animals, and 

the parts of the brain that most distinguish the human brain 

from those of other primates are the last to mature and subject 

the longest to shaping by the environment. Stimulation from 

other members of the species (e.g., parents, siblings, and peers) 

is a particularly important factor in shaping neuropsychological 

development. Primate infants seek out maternal stimulation, 

and numerous studies have demonstrated that such stimulation 

is essential for the physiological stability and physical growth 

of the infant.

Research on the neurobiology of social bonding and attach-

ment demonstrated the evolutionary appearance of new mecha-

nisms to support such behaviors in mammals. Research in 

molecular genetics identified mechanisms through which  

maternal stimulation of infants creates lasting changes in the 

structure and configuration of DNA that then influence the level 

of activity of specific genes throughout the individual’s life. 

Research on human parenting has documented the remarkable 

degree to which the mother and her infant become an inte-

grated dyadic unit in which the infant develops. L. S. Vygotsky, 

writing from Russia as a developmental psychologist, and 

Sigmund Freud in Vienna as well as subsequent American psy-

choanalysts arrived at virtually identical conclusions about the 

role of social interaction in creating internal psychological 

structures. This wonderful expanse of neurobiological, psycho-
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logical, and social-psychological knowledge all rests on the deep 

and extended sensitivity of the human brain to shaping by 

psychosocial and other sensory inputs.

Two important implications emerge when these bodies of 

work are considered together. The first is the great increase in 

functional variability among individuals that results from envi-

ronmental influences on development of the brain. There is an 

evolutionary advantage for life forms that reproduce sexually 

because the mixing of genetic material from parents produces 

variety in their offspring. Thus, different individuals have dif-

ferent characteristics, which increases the likelihood that some 

members of the group will be able to function and reproduce 

even when the environment in which the group lives changes. 

In an analogous manner, the distinctive postnatal shaping of 

each individual’s brain function through interaction with other 

people, and through his or her own mix of sensory inputs, 

creates an endless variety of individuals with different func-

tional characteristics. This broadens the range of adaptive and 

problem-solving capabilities well beyond the variability achieved 

by sexual reproduction.

The second implication is even more important. In addition 

to having the longest period during which brain growth is 

shaped by the environment, human beings alter the environ-

ment that shapes their brains to a degree without precedent 

among animals. These human alterations in the shared social 

environment include physical structures, laws and other  

codes of behavior, food and clothes, spoken and written lan-

guage, and music and other arts. In recent decades, children in 

Euro-American societies have been raised in almost entirely 

human-created environments. It is this ability to shape the 

environment that in turn shapes our brains that has allowed 
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human adaptability and capability to develop at a much faster 

rate than is possible through alteration of the genetic code itself. 

This transgenerational shaping of brain function through culture 

also means that processes that govern the evolution of societies 

and cultures have a great influence on how our individual brains 

and minds work.

The second set of knowledge I consider relates to the period 

of life beginning with young adulthood when the degree of 

neuroplasticity and the associated environmental shaping of 

brain function is much reduced. The greater recovery of func-

tion after brain injury in children than in adults, and the greater 

ease with which children learn new languages compared with 

adults, have long been recognized as signs of a decrease in brain 

plasticity after childhood. More recent research has shown that 

the chemical mechanisms of neuronal growth and learning that 

are so active during childhood are much less evident in adult 

brains, and learning in adults depends largely on different  

cellular mechanisms. On the psychological level, established 

perceptual, attitudinal, and cognitive structures resist change. 

People selectively perceive and more highly value sensory input 

that is consistent with their internal values and organizing sche-

mata. People selectively affiliate with like-minded individuals, 

and forget and discredit views and information inconsistent 

with their existing beliefs. On the level of subjective experience, 

people like things more simply because they have seen them 

more and they more closely match established internal repre-

sentations. Because of this, individuals generally try to surround 

themselves with familiar objects and people, and resist intru-

sions of foreign elements into their environments.

There is, then, a fundamental shift in the relationship between 

an individual and his or her environment during late adoles-
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cence and early adulthood. During the first part of life, the brain 

and mind are highly plastic, require sensory input to grow and 

develop, and shape themselves to the major recurring features 

of their environments. During these years, individuals have 

little ability to act on or alter the environment, but are easily 

altered by it. By early adulthood, the mind and brain have 

elaborately developed structures and a diminished ability to 

change those structures. The individual is now able to act  

on and alter the environment, and much of that activity is 

devoted to making the environment conform to the established 

structures.

In both periods, however, there is a neurobiological impera-

tive that an individual’s internal neuropsychological structures 

match key features of his or her external environment, a prin-

ciple of internal-external consonance. This principle is of great 

importance since people are linked to their environments by 

obligatory, continuous multimodal sensory stimulation. It is not 

possible to turn off the sensory receptors. The developing 

nervous system requires sensory stimulation in order for brain 

cells to live and develop. Sensory deprivation experiments in 

adults demonstrate that the developed brain requires sensory 

input to function properly. These same experiments demon-

strate that people seek out even meaningless stimulation to 

avoid sensory deprivation. Such scientific findings are consis-

tent with the casual observation that after a full day at work, 

people rarely go home and sit quietly in the dark, but are likely 

to watch hours of television, listen to music, or seek out social 

interactions. These obligatory links between the adult individ-

ual and the environment have many implications in everyday 

life. For example, the hormonal state and self-image of sports 

fans change as a result of the success or failure of the sports  
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team and players with whom they identify. These obligatory 

links also mean that individuals cannot escape awareness of 

“foreign” elements in their environments that do not match 

their established internal neuropsychological structures.

Two implications of this view of the relationship between 

adults and their environments are of particular importance. The 

first relates to the change across generations in human society 

and capabilities. Young adults act on the world to make it 

conform to their internal structures. Since these internal struc-

tures result from each individual’s own mix of experience, and 

from the human-made cultural environment of their develop-

mental years, the internal structures of each generation of young 

adults differ from those of their parents. When young adults act 

to change the environment to match their internal structures, 

they struggle with their parents’ generation for control of the 

public space and, to the extent that they succeed, they alter the 

rearing environment of their own children. Thus, while their 

action on an individual level can be seen as conservative in that 

it aims to alter the environment to match their internal struc-

tures rather than altering the internal structures, it is dynamic 

on the social level because it creates new features of the rearing 

environment. The continuing nature of intergenerational strug-

gle is also clear from this perspective.

The second implication of the changed relationship between 

the individual and the environment after young adulthood is 

in understanding the difficulties individuals face when their 

environment changes beyond their ability to maintain a fit 

between internal structure and external reality. One example is 

bereavement. The work of mourning after the loss of a spouse 

is painfully difficult and typically takes a full year. It is necessary 

to restructure a wide range of internal representations of the 
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external world so that they now match an environment of 

which the deceased is no longer a part. Another example can 

be found in the difficulties that arise from the meeting of dif-

ferent cultures. A clue to these difficulties comes from the expe-

rience of immigrants to a new culture who suddenly find 

themselves in an environment that does not match internal 

structures modeled on the rearing environment in their native 

land. A common response is to recreate a microcopy of their 

native culture in their homes and friendship circles. Still, like 

bereavement, it is a prolonged and difficult struggle to reshape 

internal structures to match the new, general cultural environ-

ment. The children in immigrant families are more successful 

at the internal transformations, often leading to heightened and 

problematic differences between immigrant parents and their 

children. Similar issues arise in the contact zones between dif-

ferent cultures and contribute to the interethnic violence that 

is so common in the world today. Because of the neurobiological 

importance of the fit between internal structure and external 

environment, cultures will fight to maintain control over the 

symbolic environment in which they live and which shapes 

their children.

The chapters that follow provide the details that support and 

more fully elucidate the implications of the ideas just outlined. 

There is little more in the way of argument and few surprises. 

There are, however, many details. The details are there to make 

sure that every step in the argument is fully supported. I confess 

that I like details and the tapestry of integration that they create. 

I also think readers are entitled to details. Repeated summaries 

are provided along the way to help the forest remain visible. 

Still, it is easy to imagine that at times the details may be over-

whelming. To understand the argument, it is not necessary to 
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take in all the details, and this introduction, the chapter sum-

maries given here, and the reviews at the beginning and end of 

the chapters are there to help the reader maintain his or her 

bearings.

As a neuroscientist and a psychiatrist, I draw on both experi-

mental research and clinical experience as I explore the nature 

and implications of the rich, lifelong, and biologically man-

dated interaction between the individual and his or her physical 

and social environment. My conceptual starting point and 

foundation, however, are biological, and the first chapter pro-

vides a contemporary view of the structural and functional 

organization of the human brain. The chapter describes general 

principles of cerebral functional organization and is meant to 

anchor the book in the particular physical reality of the human 

central nervous system.

Chapter 2 reviews the research literature on sensory depriva-

tion, beginning with studies demonstrating the dependence of 

the mammalian nervous system on sensory input to shape its 

growth and development, and continuing with studies showing 

the altered function of adult nervous systems in unusual sensory 

environments. These data are directly germane to the centuries-

old philosophical debate [see ref. 1] regarding the extent to 

which sensory input shapes the structure and content of the 

mind, and the extent to which inherent qualities of the mind 

provide categories of perception and thought. While from a 

biological point of view both seem to be true to at least some 

extent, the data on sensory-dependent neuronal growth provide 

clear evidence of the necessity of sensory input for the develop-

ment of the brain and of the extent to which that input shapes 

the particulars of human brain structure and function. These 

data minimize the boundary between the brain and its sensory 
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environment, and establish a view of human beings as inextri-

cably linked to their worlds by nearly incessant multimodal 

processing of sensory information.

Chapter 3 focuses on the special role of social interaction in 

development of the brain. This literature comes from diverse 

starting points, including studies by neurobiologists on the 

molecular mechanisms through which maternal behavior has 

lasting effects on the structure and expression of genes in their 

offspring, Russian neuropsychologists on the role of social  

interaction in the development of brain functional systems, 

primatologists on the effects of child–parent and sibling interac-

tion on subsequent behavior, psychoanalysts on the role of 

similar interactions in the development of internal psychic 

structures, and cognitive scientists on the development of cog-

nitive function. These studies extend the more general discus-

sion of sensory stimulation in chapter 2, and focus on the 

special cases in which stimulation comes in the form of another 

human being or from objects created by human beings. The  

idea is to demonstrate how interpersonal processes become 

internalized in the cognitive and psychic structures of an indi-

vidual, a process with potentially progressive effects across 

generations.

Chapter 4 reviews evidence that once internal structures are 

established, they turn the relationship between internal and 

external around. Instead of the internal structures being shaped 

by the environment, the individual now acts to preserve estab-

lished structures in the face of environmental challenges, and 

finds changes in structure difficult and painful. The chapter 

reviews evidence that internal neurocognitive structures devel-

oped by environmental input then alter the individual’s experi-

ence of the environment. Individuals seek out stimulation that 
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is consistent with their established internal structures, and 

ignore, forget, or attempt to actively discredit information that 

is inconsistent with these structures. Things are experienced as 

pleasurable because they are familiar, while the loss of the famil-

iar produces stress, unhappiness, and dysfunction. The literature 

on bereavement illustrates what happens when a major compo-

nent of an individual’s internal and external worlds disappears 

from their environment, necessitating changes in the internal 

structures if they are to match the now-changed environment. 

The experience of immigration is then reviewed as an “experi-

ment” in which individuals are removed from the cultural envi-

ronment that shaped them and placed in a new cultural milieu. 

As with bereavement, the subjective discomfort and functional 

compromise that result from a sudden misfit between internal 

structure and external environment is striking. Here again, the 

effort to change established structures to match the new envi-

ronment is lengthy and painful.

Chapter 5 extends the discussion of immigration to consider 

the problems inherent in a meeting of different cultures. Since 

individuals develop internal neurocognitive structures that are 

consonant with their own culture, the appearance in their envi-

ronment of individuals from a foreign culture, thinking and 

acting differently, creates an uncomfortable dissonance between 

internal and external realities. The first-encounter and travel 

literatures of the seventeenth to nineteenth centuries provide 

evidence of nonviolent efforts to reduce this dissonance, efforts 

that parallel those by individuals confronted by dissonant infor-

mation within their own culture which are described in chapter 

4. The elimination of the Albigensian culture of southern France 

in the beginning of the thirteenth century by the Catholic 

Church, the 200 years of war between the Christian crusaders 



Introduction	 11

and the Muslim communities in the Middle East, the continu-

ing battles between Muslim and Christian communities in 

Europe, and ethnic slaughter in Rwanda are discussed as situa-

tions, on the other hand, in which the unsettling reality of dif-

ference was an important factor contributing to violence.

The epilogue begins with a survey of contemporary conflicts 

among cultures: the continuing disappearance of small cultures, 

with devastating impact on millions of human lives; numerous 

violent conflicts between neighboring cultures; and increasing 

conflict between the culture of the United States and other cul-

tures it encounters as it spreads throughout the world. It then 

returns to the interpersonal processes that constitute family life, 

but with an emphasis on the relationship between these pro-

cesses and a changing sociocultural milieu. Parents and children 

are major components of each others’ internal neuropsychologi-

cal structures and external environments. Children, however, 

are also subject to developmental influences other than their 

parents, including neighboring and invading foreign cultures. 

These foreign influences on development ensure that children 

and parents will differ from each other and from important 

aspects of the other’s internal structures. The pain of Tevye’s 

failed invocation of “tradition” in Sholem Aleichem’s story and 

popular musical “Fiddler on the Roof,” as he attempts to prevent 

his daughter from abandoning customs, can be understood  

by parents in changing communities around the world. The 

pain is so great for him that he would rather mourn her loss  

as if she had died than be confronted by such a prominent 

feature of his external world in conflict with fundamental com-

ponents of his internal world.

As culture itself is made into a commodity, and its distribution 

driven by the combined forces of economics and ideology,  
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the need to understand the intense human response to the 

interpenetration of cultures is ever more urgent. The epilogue 

concludes by raising the question of whether the turmoil, excite-

ment, violence, and rapid change associated with the meeting 

and mixing of cultures in the current epoch of human develop-

ment will be followed by a homogeneous and static global 

culture as imagined by George Orwell in 1984 and Ray Bradbury 

in Fahrenheit 451, or by continued change and diversity owing 

to the exposure of developing brains to an unprecedented 

variety of influences through electronic information sources.

To make these arguments, this book cuts a straight and narrow 

swathe through a large expanse of intellectual and scientific 

territory. All of the areas considered have been visited before, 

and many have been carefully charted. In the 1960s Clifford 

Geertz [2] offered the argument that our prehuman evolution-

ary ancestors had developed cultures, that these cultures partici-

pated in the processes of natural selection that led to the 

phylogenetic development of modern Homo sapiens, and that 

this influence created postnatal human developmental processes 

that depend upon a cultural milieu. He wrote:

A cultural environment increasingly supplemented the natural environ-

ment in the selection process so as to further accelerate the rate of 

hominid evolution to an unprecedented speed  .  .  .  [through] which were 

forged nearly all those characteristics of man’s existence which are most 

graphically human: his thoroughly encephalated nervous system, his 

incest-taboo based social structure, and his capacity to create and use 

symbols  .  .  .  [this] suggests that man’s nervous system does not merely 

enable him to acquire culture, it positively demands that he do so if it 

is going to be functional at all. [3, p. 67].

He goes on to offer a prediction that has since been borne out 

in the sad reports of children raised in near-total isolation: “A 
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culture-less human being would probably turn out to be not an 

intrinsically talented though unfulfilled ape, but a wholly mind-

less and consequently unworkable monstrosity” [3, p. 68].

While I arrive at the same conclusion as Geertz did about the 

dependence of human development upon a human cultural 

milieu, I do so through review of a developmental neuroscience 

literature that arose largely after Geertz wrote. This literature 

demonstrates the dependence of brain development upon 

sensory and social stimulation without reference to the origins 

of this dependence. It elucidates neural and social mechanisms 

that could underlie Geertz’s suggestions, but does not depend 

upon them.

Lewontin, Rose, and Kamin [4] have articulately marshaled 

argument and data against an often overly narrow view that 

human behavior is determined by biological and genetic factors 

to the exclusion of significant social and environment influ-

ence. They write that “humanity cannot be cut adrift from its 

own biology, but neither is it enchained by it” [4, p. 10]. They 

conclude that “our task  .  .  .  is to point the way toward an inte-

grated understanding of the relationship between the biological 

and the social” [4, p. 10]. In this book I present an extensive 

array of neurobiological, psychobiological, and psychological 

research data that provide a rich picture of the relationship 

between the biological and the social. These data demonstrate 

that our biology is social in such a fundamental and thorough 

manner that to speak of a relation between the two suggests an 

unwarranted distinction. It is our nature to nurture and be 

nurtured.

Michael Cole has brought a keen theoretical sophistication 

and methodological rigor to the study of the influence of culture 

on psychology, and revitalized the field of cultural psychology 
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in the West [5]. He has discussed the issues arising from aware-

ness of the existence of foreign cultures that are the focus of the 

second half of this book, beginning with a highly informative 

discussion of the history of the use of the word “barbarian”  

to which I refer later. Just as important, he provides a cogent 

and concise history of psychology that documents the persis-

tence of a “second psychology,” begun by the work of Wundt 

and continued by Durkheim, Levy-Bruhl, Mead, Dewey, and 

others, which postulated and sought to study the effects of socio-

cultural structures on individual psychological function. This 

“second psychology” found particularly powerful proponents in 

the great Russian psychologists L. S. Vygotsky and A. R. Luria, 

who themselves thought and worked in the Marxist-Leninist 

political-cultural milieu that explicitly emphasized the impor-

tance of historically evolving social institutions in the thought 

and function of individuals. In addition to drawing on the work 

of Vygotsky and Luria, I attempt to integrate their ideas with 

the developmental neuroscience and interpersonal psychologies 

of attachment theory and psychoanalysis that developed during 

the same time periods in England and the United States.

Many others have identified the powerful role cultural differ-

ences can play in initiating and maintaining violent conflict 

between neighboring peoples [e.g., 6–11]. Mary Pratt has coined 

the term contact zone to describe that meeting place between 

cultures that often turns into a battlefield [10], and Samuel 

Huntington has suggested that “conflict between civilizations 

will be the latest phase in the evolution of conflict in the 

modern world” and that in the current and coming era “the 

great divisions among humankind and the dominating source 

of conflict will be cultural” [11, p. 22]. In this book I review data 

to support the proposition that the importance of culture in 
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shaping the development of the brain, the discomfort that 

results from disjunctions between established internal structures 

and a changing cultural environment, and changes in neuro-

plasticity through the life-span provide a new basis from which 

to consider these suggestions that differences in culture are an 

important source of violent conflict. Discussion of the research 

and writing on bereavement, immigration, first encounters 

among cultures, and the early European travel literature provide 

links between the neurodevelopmental literature and culture-

conflict theory.

Jared Diamond has written of the demise of societies due to 

major changes in the physical environment [12]. In some cases 

the problems were confounded by the way people changed the 

environment. Many of these human-made changes were based 

on experiences—and associated internal structures—gained in 

environments different from the ones in which the people were 

living at the time of the societal collapse. They represent, at least 

in part, efforts to make the new environment match internal 

representations of the old environment. In all instances, the 

societies were unable to recognize or adapt to the major envi-

ronmental changes that confronted them. Diamond offers 

several reasons why the societies he analyzed were unable to 

prevent calamities that seem obvious in retrospect: inability to 

recognize problems with which they had no prior experience; 

denial of information inconsistent with established behaviors 

and world view; application to new situations of inappropriate 

analogies based on previous experience; and conflict between 

actions needed to adapt to environmental change and estab-

lished social or cultural values. Chapters 4 and 5 of this book 

discuss these same factors in relation to difficulty adapting to 

changes in the interpersonal and cultural environments. These 



1�	 Introduction

examples, and the neurobiological foundation provided in the 

initial chapters, help explain why these factors can be so power-

fully disabling.

Among contemporary controversies in thinking about biology, 

psychology, and society, the one that my thoughts most clearly 

address is about the relative roles of nature and nurture in 

shaping human development. In this book I review and inte-

grate a wide range of information about the role of nurture or, 

more accurately, the external environment. I suggest that the 

phylogenetic emergence of human beings rests, to a significant 

degree, on selection for an extended period of postnatal plastic-

ity in the fine-grained shaping of the structural and functional 

organization of the human brain. This is a nature and nurture 

argument. The extended period of postnatal neuroplasticity is 

an aspect of human nature that allows and requires environ-

mental input for normal development. Moreover, since human 

beings provide an important part of the environmental input, 

one person’s nature is another person’s nurture. There are also 

aspects of human nature that constrain and define specific 

aspects of human development and function, and important 

research is continuing to better characterize and understand 

those processes. For example, the studies I present in chapter 2 

that provide evidence of the effect of rearing environment on 

aspects of intelligence also indicate that heredity has a large 

effect on intelligence test scores. And when I discuss differences 

among cultures in chapter 5, I do not mean to suggest that there 

are not also commonalties across cultures that might be associ-

ated with inborn aspects of human nature.

The goal of this book, however, is to present a full view of  

the powerful ways in which the environment in general, and 

the human and human-made environment in particular, influ-
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ence human development, and then to discuss the implications 

of these influences for understanding individual and societal 

behavior. I think such a review can contribute in valuable ways 

to the ongoing discussion about nature and nurture; to my 

knowledge, such a review and integration of these factors and 

processes does not currently exist. The fact that I do not also 

review the ways in which inborn factors influence human devel-

opment should not be taken to mean that I think such factors 

do not exist or are not important.

When entering as many realms of observation and inquiry as 

I do in developing the theses offered in this book, I do not treat 

each as fully as I might if it were the focus of the enterprise. 

This limitation is most pronounced when I consider the socio-

political consequences of differences among cultures, and 

suggest, as have others [e.g., 6–11], that these differences have 

contributed in important ways to violence and warfare. If an 

analysis of the causes of violence and war was itself the focus, 

other important factors would need to be considered.

On the other hand, the route followed affords its own oppor-

tunities. This book draws together a wide range of data that 

support and explicate the role of postnatal neurodevelopment 

in the remarkable evolutionary success of the human species. 

These data describe neurobiological mechanisms capable of sup-

porting the social and cultural influences on individual growth 

and function described by Geertz, Vygotsky, Cole, and others, 

and provide a more contemporary biological basis for these 

earlier developed theories. In doing so, they provide a counter-

balance and context for the excitement produced by new work 

characterizing the human genome and the processes of gene 

expression and regulation. Based on the findings of research on 

the brain and psychological development, I have been able to 
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articulate the principle of internal-external or neuroenviron-

mental consonance. On the basis of this principle, the brain 

shapes itself to the external physical, social, and cultural milieu 

in which it develops during the early years of life. Later in life, 

on the basis of this same principle, the individual seeks out an 

external environment that matches the already established 

internal structures. When the available external environment 

does not match the internal structures, the individual acts to 

alter the environment to make it match the internal structures. 

Finally, while the primary reason for considering such a wide 

range of information is to buttress the overall argument by 

support from multiple quarters, in doing so, links are established 

between distinct areas of inquiry and bodies of knowledge. I 

hope that these links will enrich the reader’s understanding of 

information from all sectors.



1  Background: Some Basic  Facts about  the 

Human Brain

This chapter briefly summarizes some facts about the human 

brain that are particularly relevant for understanding the ways  

in which the environment affects brain structure and function. I 

begin with a description of the ways in which neurons, the cel-

lular building blocks of the brain, form the multicell ensembles 

and multiensemble systems that constitute the basic functional 

units of the brain. I then consider mechanisms of learning  

and memory through which the brain is altered to create lasting 

representations of its environment. Next, I describe three aspects 

of the brain that appear relatively late in phylogeny and are of 

particular importance in understanding the human brain and 

human culture: the proliferation of cell number, especially in the 

frontal and parietal lobes, which distinguishes human beings 

from even our nearest primate neighbors; the extent of postnatal 

brain development that again distinguishes human beings from 

other primates; and the emergence of brain structures that 

support the familial and other social behaviors that distinguish 

mammals from other animals. These latter structures, and their 

associated familial and social behaviors, are also the basis of 

emotion, and the final section of the chapter briefly considers the 

neural basis and neurodevelopmental significance of emotion.
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The Neuron

Neurons are individual nerve cells. There are 100 billion in the 

human brain, and they are functionally linked with one another 

by a combined chemical and electrical communication system. 

Each neuron has thousands of receptors or chemical “docking 

stations” on its outer surface or membrane. Chemicals released 

from one neuron attach to the receptors on neighboring neurons. 

When the chemicals, known as neurotransmitters or neuro-

modulators, attach to a neuron, they initiate a series of chemical 

reactions that alter the electrical state of the neuron’s outer 

membrane. Some of these reactions increase the voltage differ-

ential across the cell membrane, while other reactions decrease 

the differential. When this voltage differential reaches a critical 

value, an electrical signal is transmitted down the length of the 

neuron. This electrical wave then causes the release of neu-

rotransmitter or modulator molecules that affect the electrical 

state of other neurons.

In this way, neurons serve as functional building blocks of 

information-processing modules. When the combination of 

excitatory and inhibitory inputs to an individual neuron reaches 

the right mix, the neuron fires its electrical system and sends 

chemical signals to its neighbors. The complexity of the net-

works of functionally interconnected neurons is almost beyond 

comprehension. On average, each of the 100 billion neurons 

receives direct input from a thousand other cells and may receive 

hundreds of signals from other neurons within a millisecond. 

Moreover, some scientists think that there are functional pro-

cesses in addition to neurotransmitter release and electrical 

transmission that influence the state and firing of groups of 

neurons, adding more dimensions of complexity.
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Figure 1.1 is an illustration of neurons and the dendritic and 

axonal projections that interconnect them. Two important 

points are relevant for this book. First, processes such as think-

ing, remembering, and feeling arise from the integrated action 

of many neurons and are not properties of individual neurons. 

Second, the specific patterns of all the intricate connections 

among neurons that constitute these functional systems are 

Figure 1.1
Schematic drawing of nerve cell bodies (marked by numbers) and the 

long axons (marked by “a”) and shorter dendritic branches that inter-

connect them. The interconnecting branches extend across layers of the 

cerebral cortex that are defined by populations of different types of 

nerve cells. The cells are actually much more densely packed than indi-

cated in the drawing, and all the dendritic branches make contact with 

other cells. (Source: RC Truex and MB Carpenter, Human Neuroanatomy, 

6th ed., Lippincott, Williams and Wilkins 1969.)
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determined by sensory stimulation and other aspects of envi-

ronmentally induced neuronal activity. In the details of this 

neuronal “wiring,” no two individuals are the same.

Multineuronal Functional Units

It was previously thought possible that the functional basis of 

mental processes such as thinking, feeling, and remembering 

would somehow be found in individual neurons. This idea, 

parodied in the idea of a “grandmother” cell that contained the 

memory of one’s grandmother, including the cookies she made 

and the hugs she gave, has given way to the idea that functions 

like thought, feeling, and action depend on the integrated 

action of many neurons and are not properties of individual 

cells. Many scientific studies have supported this view. For 

example, studies recording activity in single brain cells during 

sensory stimulation demonstrate that many different cells each 

respond to many different stimuli [1,2]. Individual cells may 

respond to repeated presentations of the same stimulus with 

enough regularity to establish a relationship between cell and 

stimulus, but there is too much variability in response from one 

presentation to the next to make an individual cell a reliable 

indicator of a particular stimulus [1–3]. The required consistency 

is found in the behavior of large groups of cells rather than the 

behavior of single neurons. As a consequence, large numbers of 

cells respond to even simple sensory stimuli, and large numbers 

of cells change their response characteristics after learning even 

simple associations between stimuli.

In one study, conditioning by association of a picture with a 

reward led to changes in the electrical response to the picture 

in thirty of thirty-two cells from which activity was recorded 
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[1]. Another study [4] used radioactive tracers in the sugar  

consumed by the brain to measure localized learning-related 

increases in neuronal activity in cats. First, the investigators 

surgically separated the two halves of the brain (cerebral hemi-

spheres) so that one hemisphere could serve as a control for the 

other. Next, the cats were trained to recognize a geometric shape 

that marked the door behind which food was to be found. Using 

colored figures and contact lenses with appropriate filters, the 

learned stimulus was then presented to one cerebral hemisphere 

while a novel stimulus was presented to the other. A comparison 

of sugar consumption in the hemispheres indicated that over 

five million cells distributed throughout the brain showed  

learning-related responses to a single, simple geometric form. 

Of course, many aspects of the environment become linked to 

one another through experience, and numerous additional brain 

functional imaging studies have also demonstrated widespread 

activation responses to simple sensory stimuli [see ref. 5] for 

particularly nicely controlled demonstrations). Similarly, large 

populations of neurons participate in individual behavioral acts, 

and the populations for different behaviors overlap [6].

Multicellular functional units such as those suggested here are 

consistent with an architecture that connects each neuron with 

hundreds or even thousands of others. Indeed, each of the 100 

billion neurons in the human brain is thought to be connected 

to all the others through pathways with no more than six inter-

mediary cells. This is not to suggest, however, that all neurons, 

or all functional ensembles of neurons, are the same or func-

tionally equivalent. Simply on a physical level there are differ-

ent types of neurons, and the mix and organization of the 

different cell types varies from region to region throughout the 

brain. Moreover, structurally similar cells have different patterns 
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of interconnection and different response characteristics. It is 

these differences among neurons that allow myriad functions 

and representations to emerge in their organization as func-

tional or representational units, just as letters of an alphabet are 

organized to form the different words of a language. The same 

structural units can have very different functions when they are 

arranged differently (e.g., tea, eat, ate). Moreover, existing func-

tional units can be incorporated into larger units, giving up their 

original function entirely as they contribute to the new function 

(e.g., team, meat, mate). It is these types of functional units, in 

which functional properties emerge from the organization and 

integration of differentiated components, that are particularly 

important in creating the characteristics that distinguish the 

human brain from the brains of other animals.

The simplest neurofunctional unit to exhibit properties not 

seen in single neurons is the two-neuron reflex arc. Indeed, 

Sherrington predicted the existence of distinct neurons that 

interact on the basis of the discrepancies he observed between 

the reflexive motor response to electrical stimulation of a sensory 

nerve and the electrical properties of a single nerve. (The reflex 

motor response is slower than the conductance time of a single 

nerve; it shows a response after the cessation of a stimulus; and 

it is more subject to fatigue, refractory periods, and the effects 

of drugs.) When tens, hundreds, or even thousands of neurons 

are linked, more complex and powerful functional properties 

are created. Moreover, an endless variety of such modules can 

be created, each with somewhat different characteristics. These 

modules can themselves be combined to form systems that 

constitute capabilities for such processes as speaking, reading, 

writing, thinking, and remembering.
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Based on work with hundreds of Russian soldiers who had 

suffered many varieties of brain injury, Luria collected data that 

are consistent with this type of functional organization in the 

human brain. He observed that

a disturbance of a particular complex function does not in fact arise in 

association [only] with a narrowly circumscribed lesion of one part of 

the cortex, but is observed as a rule  .  .  .  with lesions of several different 

parts of the brain. Disorders of writing  .  .  .  may appear in lesions of 

temporal, post central, premotor and occipito-parietal regions,  .  .  .  [of] 

objective movements with  .  .  .  parieto-occipito lesions and frontal 

lesions,  .  .  .  [of] reading with occipital, temporal, and frontal lesions of 

the left hemisphere  .  .  .  and so on. [7, p. 12].

Thus he concluded that each of those regions was part of a 

system necessary for the particular behavior. Moreover, “a lesion 

of a narrowly circumscribed area of the cortex practically never 

leads to the loss of any single isolated mental function, but 

always to the disturbance of a large group of mental processes” 

[7, p. 13]. This led him to the conclusion that each cortical 

region contributes to multiple different behaviors and multiple 

cortical regions contribute to each individual behavior.

Changes  in Brain Functional Organization during the 

Course of Life

Luria also concluded from his work that the same function 

could be carried out by a different collection of neuronal modules 

in different individuals, or in the same individual at different 

times. Direct evidence of this can be seen in the fact that similar 

brain injuries in similar locations have different immediate 

functional consequences in children than in adults. Apparently, 
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through the course of development, neuronal modules them-

selves are reconstituted, and/or the same modules come to play 

different functional roles. Luria found further evidence of plas-

ticity in the relationship between brain structure and function 

in patients who recovered functions that had been lost as a 

result of the irreversible destruction of some part of their brains. 

The initial loss of function demonstrated that up to that point 

in time, the destroyed area of the brain had been crucial for the 

function. Recovery of the function without recovery of the 

destroyed area of the brain demonstrated that the function was 

now based on a different collection of neuronal modules.

Functional recovery in adult patients with brain injuries is 

slow and arduous, and, sadly, usually limited in extent. This is 

part of the evidence that structure–function relationships can 

change much faster and to a much greater extent in infant 

animals and prepubescent children than in adults. For example, 

researchers have surgically rerouted visual input in newborn 

ferrets to the part of the brain that usually processes auditory 

information [8]. In this case, the animals developed fully func-

tioning visual processing systems using what are naturally the 

“hearing” modules of their brains. And in young children who 

have had the entire left side of their brain surgically removed 

for treatment of otherwise untreatable seizures, all functions 

become localized in the remaining right hemisphere. Even the 

language function, which would otherwise have involved cyto-

architectonically specialized regions within the left hemisphere, 

becomes based entirely upon right hemisphere structures. In 

contrast, adults who suffer damage to language-specialized areas 

in the left hemisphere are often left with major and permanent 

impairments in language function. There has been research sug-

gesting that it may be possible to enhance functional recovery 
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by making more effective use of the neuroplastic potential of 

the adult brain, or even to enhance this potential pharmacologi-

cally. Even so, neuroplasticity in the developing brain during 

childhood is very much greater than it is in the adult brain.

Microscopic Demonstration of Experience-Based 

Modification of  Interneuronal Connections

In the 1940s Hebb proposed that modification of connections 

among neurons was a basic mechanism of learning, remember-

ing, and other environmentally induced changes in brain  

organization [9]. Changes in the strength of interneuronal con-

nections as postulated by Hebb have since been microscopically 

demonstrated and quantified in a series of studies in snails 

(Aplysia californica) [10]. The scientist who conducted these 

studies, Eric Kandel, was awarded the Nobel Prize for this 

work.

The primary extension into the environment of the snail’s 

body is called its gill, and includes the structure with which it 

feeds. If the gill is touched lightly, it reflexively withdraws from 

the touch. The neuronal system responsible for the reflexive 

withdrawal consists of sensory neurons that connect directly 

with motor neurons and with small “interneurons” that in turn 

contact the motor neurons. If this harmless tactile stimulation 

is repeated, the reflex response progressively diminishes. 

Electrical recordings from the motor neurons during this process 

indicate that the excitatory electrical changes produced in the 

motor neurons by the sensory neurons become smaller. Chemical 

analyses show that there is a decrease in the number of neuro-

transmitter molecules released from the sensory neurons. These 

changes occur at several locations in the reflex circuit, and in 



28  Chapter 1

this sense the memory that the light tactile stimulus  

is harmless is distributed through the circuit. After only four 

experimental sessions, each consisting of merely ten harmless 

tactile stimuli to the gill, the number of sensory neurons with 

physiologically detectable connections to motor neurons 

decreased from 90% of those sampled to only 10%. With further 

presentation of the mild tactile stimuli, there was an actual 

physical pruning of the branches of the sensory neurons that 

contact the motor neurons, with a one-third reduction in the 

number of physical contact points between sensory and motor 

neurons, and a fourfold reduction in the proportion of contact 

points with physiologically active zones (figure 1.2).

Just the opposite sequence of events is observed if the gill 

withdrawal reflex is activated by potentially harmful electric 

shocks applied to the snail’s tail. When the shocks are repeated, 

neurotransmitter release from the sensory neurons is enhanced. 

This in turn leads to release of nerve growth factors and a more 

Figure 1.2
Schematic representation of reductions in the number of connections 

between nerve cells as a result of repeated presentation of mild, harmless 

sensory stimuli (long-term habituation), and increases in connections 

as a result of repeated presentation of potentially harmful stimuli (long-

term sensitization). (Source: E. Kandel et al., Principles of Neural Science, 

4th ed., McGraw-Hill, 2000.)
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than twofold increase in the physical contact points between 

sensory and motor neurons (figure 1.2). Both studies demon-

strate the remarkable extent of environmentally induced reshap-

ing of neuronal interconnections with even simple stimulation 

over a short time in a simple nervous system.

Activation of a Response System by Partial  Inputs

Even before Hebb, Kuhlenbeck wrote that “an engram [a memory 

trace] represented a patterned association of neurons, caused by 

a permanent modification of synapses [the contact points 

between neurons], and spreading throughout an extensive 

region” [11, p. 101] Kuhlenbeck’s idea was that the effect of 

synaptic alteration is to create a particular pattern of associa-

tions among neurons and that it is the pattern that has repre-

sentational value. He went on to suggest that the discharge of 

such a pattern of neurons could be triggered by a fractional 

input. Since then, computer scientists have created models of 

“neural networks” that are able to learn by altering the con-

nectivity among network components. Consistent with experi-

mental studies of information processing, and with Kuhlenbeck’s 

prediction, these networks: (1) recognize many different exam-

ples of a particular category of objects after exposure to only a 

few members of that category; (2) recognize a prototype of a 

particular category of objects more accurately than particular 

examples of that category, even when the prototype itself has 

not been previously presented; and (3) recognize objects follow-

ing the presentation of only part of the object.

In these model networks, and it is thought in the brain itself, 

information, knowledge, and skills are represented in multi-

modular functional and representational systems that develop 
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through lasting modification of connections among units pro-

duced by interaction with the external world. This aspect of 

brain development is not predicated on an inborn or preexisting 

correspondence between the brain and the external world, but 

through this development the brain is altered to bring about 

such a correspondence. Consistent with the results of research 

on perception in both human beings and other animals, repre-

sentational patterns in these model systems are activated by 

stimuli that bear only partial or incomplete resemblance to the 

stimuli from which the representational patterns are derived. 

This provides efficiency in recognition of novel presentations of 

familiar objects, but at the same time leads to an increasing 

influence of internal structure on perception in such a way as 

to reinforce the internal structure.

There are two key points here. The first is that brain functions 

such as thinking, feeling, and remembering result from the 

integrated action of many brain cells that through networks of 

interconnection form functional systems. Second, sensory stimu-

lation and its associated neuronal activity create the networks 

of connections among neurons, and thus shape the functional 

systems. Much more scientific data illustrating and supporting 

this second key assumption will be presented in chapter 2.

Differences between the Brain of Human Beings and the 

Brains of Other Animals

For heuristic purposes, the human brain can be divided into 

components that derive roughly from three major stages in 

evolution [12]. The first is a collection of cell groups and tracts 

that are found in the brains of all reptiles, birds, and mammals. 

Referred to by MacLean as the reptilian complex, these are 

located at the base of the human brain. The second is the cortex 
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and its associated collection of nuclei called the limbic system 

that immediately surrounds the core “reptilian” brain and is 

present in all mammals, but not in reptiles. The third is the 

neocortex, which surrounds the limbic system and which has 

shown progressive phylogenetic development throughout the 

mammalian line, reaching an unprecedented size in the human 

brain. The cortex and neocortex are often referred to collectively 

as the cortical brain regions.

The primary difference between the human brain and the 

brains of phylogenetically more primitive mammals is an 

increase in the size of the neocortex. The human neocortex is 

more than 200 times larger (relative to body size) than that of 

phylogenetically early mammals. (The reptilian complex and 

limbic system have shown relatively less growth.) Within the 

neocortex, growth in the human has been most marked in the 

frontal and parietal lobes, with the size of some sensory recep-

tive areas reduced relative to the overall neocortex compared 

with other mammals [13]. Increases in cortical volume come in 

part from an increase in the branches of neurons that intercon-

nect them. The overall increase in the human cortex comes 

primarily, however, from a marked increase in surface area rather 

than cortical thickness, and here the primary process is an 

increase in the number of neurons. The average surface area of 

the human cortex is 3.5 times larger than that of the orangutan, 

an ape approximately the same size as human beings. The infe-

rior parietal lobule is nearly 9 times larger and the frontal lobes 

more than 5 times larger [14]. With regard to the relative pro-

portions of different brain regions, the prefrontal cortex is about 

24% of the cerebral mantle in humans compared with 14% in 

the great apes [15], and the relative enlargement of the parietal 

lobe is associated with a relative reduction in the occipital lobe 
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to half the size expected in a primate with a brain as large as 

the human’s [16]. The increase in the size of the neocortex is 

also associated with changes in the laminar organization of the 

cortex.

These observations, then, provide additional support for the 

view that the special functional properties of the human brain 

come from an increase in the number of basic components 

already present in the brains of lower mammals, and from 

increases in connectivity and changes in organization among 

these components. It is of particular interest that these increases 

are greatest in the frontal and parietal lobes of the brain, regions 

that in human beings continue to mature and develop into the 

third decade of life. In contrast, corresponding structures in the 

brains of chimpanzees and other higher primates reach compa-

rable levels of maturity by the second or third year of life. Thus, 

high levels of plasticity in the relationship between structure 

and function persist for years in the structures that most dis-

tinguish the human brain from those of other primates.  

This creates an unprecedented opportunity for environmental 

shaping of uniquely human aspects of brain function.

Familial and other interpersonal interactions are particularly 

important aspects of the shaping environment, as will be dis-

cussed in chapter 3. The biological foundation for these interac-

tions rests on the limbic system. The evolutionary appearance 

of the limbic system is associated with the evolutionary appear-

ance of parenting and other familial behaviors. Surgical lesions 

in the rat limbic system decrease nest building and other mater-

nal behaviors and result in a marked increase in mortality of 

offspring, despite having no effect on the mother’s survival or 

on most aspects of her behavior. Similarly, the distress cry of 

infants separated from their mother or nest, which is typical of 
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most infant mammals, is reduced or eliminated in squirrel 

monkeys that have lesions of the limbic system. Moreover, 

while repeated studies of electrical stimulation throughout the 

neocortex of monkeys have consistently failed to generate any 

vocal behavior, stimulation at multiple sites in the limbic system 

produces distinct, naturally occurring vocalizations. Noting 

reports by human patients who had subjective experiences of 

emotions during seizures in the limbic cortex, MacLean further 

linked limbic structures with emotion [12].

Emotion

Limbic-based familial and social behaviors precede the develop-

ment of language, both in evolution and in the course of human 

infancy and childhood. These behaviors depend upon innate, 

nonverbal facial and vocal displays of emotion. Both facial and 

vocal displays of the basic emotions are highly similar and easily 

recognizable across cultures [17]; people as distinct as illiterate 

New Guinea tribespeople who have never seen television or 

other photographic media, and contemporary young Japanese 

and Americans all have highly similar, mutually recognizable, 

distinct expressions for happiness, anger, disgust, sadness, fear, 

and surprise. Clear similarities are recognizable between human 

and other mammalian facial and vocal displays of emotion [e.g., 

18]. Moreover, children who are born without sight show the 

same displays of emotion on their faces as do children with 

normal vision, and children born deaf use the same vocal 

expressions of affect as do hearing children [19]. As expected 

from their association with limbic structures, spontaneous emo-

tional displays are present in neurologic patients with facial 

motor paralysis secondary to vascular lesions in the motor areas 
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of the neocortex, but are disrupted in patients with subcortical 

limbic lesions that do not affect deliberate movements of the 

face.

Emotions themselves are of particular importance in the 

present discussion because of their role in social interaction and 

their effects on brain and body systems. Emotions transform our 

relationship with the world [20], and we are more likely to think 

and act in specific ways associated with specific emotional states 

[21]. Brain imaging studies have found changes in activity in 

many regions throughout the brain following the presentation 

of emotion-evoking stimuli (reviewed in ref. 22). Recent work 

in my laboratory found that when people watched videotapes 

of an actress smiling and talking about happy things, they felt 

happy themselves and the functional links among regions in 

their brains were very different than when they watched video-

tapes of an actress crying and talking about sad things and felt 

sad themselves. The essence of emotion is this conjunction of 

the display behaviors and the modification of internal brain and 

body processes. Emotion is an interindividual process that alters 

the momentary functional organization of the brains of the 

interactants, configuring and activating certain multiunit func-

tional systems and dismantling and deactivating others.

Contagion is at the heart of emotion. Fear spreads rapidly 

through a herd of antelope, activates specific behavioral predis-

positions, and enables all the individual animals to behave in 

parallel or act in common. When one person sees a photograph 

of another person smiling, electrical activity increases in the 

viewer’s zygomatic muscles, which turn the corners of the 

mouth up into a smile. Looking at a photograph of a person 

frowning leads to an increase in electrical activity of the viewer’s 

corrugator muscles, which furrow the brow in a frown [23]. This 

automatic mimicry of facial displays is one way that we know 
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what those around us are feeling. It also serves to create the 

perceived emotional state in the viewer. When people deliber-

ately create facial expressions of fear, anger, surprise, disgust, 

sadness, and happiness, changes occur in heart rate and skin 

temperature that match those that occur when they remember 

and relive each emotion [24]. When subjects exaggerate their 

facial responses to electric shocks, there is an associated increase 

in skin conductance and subjective responses to the stimuli [25]. 

Subjects who contract their eyebrows (thus creating a frown) 

while watching cartoons rate the cartoons as more angry and 

less happy than do subjects who lift the corners of their mouths 

(thus creating a smile) [26]. These studies demonstrate that 

deliberately created emotion-related facial expressions alter sub-

jective and physiological responses to sensory stimuli.

Spontaneous facial expressions that occur during the course 

of social interaction have the same effects. Multiple brain areas 

are more active when subjects are looking at pictures of people’s 

faces than when they are looking at other objects (reviewed in 

ref. 27), and some are more active still when people deliberately 

imitate rather than simply observe the facial expressions [28]. 

Two of these, the orbitofrontal cortices and the amygdala, are 

of particular interest. Both are part of the limbic system; both 

show greater responses to negative than positive emotion-

evoking facial displays within one-fifth of a second of stimulus 

presentation; and damage to either results in impaired ability 

to recognize facial expressions [27,29]. The amygdala even 

shows greater activation to facial displays of fear than to hap-

piness when the facial stimuli are presented subliminally and 

processed without conscious awareness [30]. Adults comfortably 

and regularly create exaggerated facial displays of emotion when 

interacting with infants and young children, and this is one of 

the ways in which they alter brain activity in their children. It 
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has been estimated that between the ages of 3 and 6 months, 

infants are exposed to over 30,000 exaggerated facial displays of 

emotions [31]!

Summary

The functional units of the human brain consist of modules that 

each include thousands of nerve cells connected to one another 

via networks of branches. Functions such as perception, recall, 

and thought arise from integrated systems of modules distrib-

uted throughout the brain. Thus injuries to a particular location 

in the brain affect multiple functions, and each function is 

affected by injuries at multiple locations. The specific connec-

tions among nerve cells are determined by sensory stimulation 

and other environmentally induced neuronal activity, and differ 

uniquely from person to person. The human brain is most dis-

tinguished from the brains of other primates by the number of 

brain cells and the patterns of their interconnections.

The two regions of the brain that differ most between humans 

and other primates are the frontal and parietal lobes. These 

structures are 5 to 9 times larger in humans and remain highly 

susceptible to organizational shaping by the environment for 5 

to 10 times longer than in primates. The brains of human beings 

and other mammals also differ from the brains of phylogeneti-

cally older animal species in having a number of structures 

together called the limbic system. These structures provide the 

basis for familial and social behaviors and for preverbal visual 

and vocal displays of emotion. Emotion is an interindividual 

process that alters the moment-to-moment functional organiza-

tion and activation patterns of the brain in the individuals who 

are interacting.



I  Transgenerational Shaping of Human 

Brain Function





2  Effects of Sensory Deprivation and 

Sensory Enrichment on Brain Structure and 

Function

The relationship between the individual and the environment 

is so extensive that it almost overstates the distinction between 

the two to speak of a relationship at all. The body is in a con-

stant process of gas, fluid, and nutrient exchange with the envi-

ronment, and the defining feature of each body organ is its role 

in these processes. The brain and its sensory processes are no 

exception. Sensory input is always a physical interaction with 

the environment. Borrowing a trick from plants, retinal cells in 

the eye capture and transform photic energy using molecules 

that change shape when they are exposed to light. These changes 

in molecular shape initiate a series of changes in the cell mem-

brane that in turn initiate an electrical discharge. Sensory recep-

tors in the ear and skin convert the mechanical effects of 

movement into electrical impulses. Specialized cells in the 

mouth and nose have receptor molecules on their surfaces that 

combine with molecules from the environment to initiate elec-

trical impulses to the brain.

Individuals often have an exaggerated sense of the indepen-

dence of their thought processes from environmental input. 

This is due in part to the nature of memory, which allows 

individuals to carry in themselves the effects of environmental 
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input to places distant in time and space where the origins  

of the effects drop from awareness. It is also because we are  

not capable of detecting, tracking, and summing the subtle  

and numerous environmental influences on our development 

and thought, any more than we can count and track the  

different molecules in the air we breathe or the food we eat. 

As psychotherapists and their patients know, it is only with 

great effort and in the unusual circumstances of the psycho-

therapy process that some of the experiential antecedents  

of our present selves can be identified, and then they remain 

available to conscious introspection only briefly. Thus, as  

we develop into unique individuals as a result of both our 

unique cumulative interactions with the environment and  

our unique hereditary characteristics, our uniqueness seems a  

property of us.

This chapter and the next aim to establish the degree to which 

the brain is usually dependent upon input for development and 

function. For this purpose it is sobering to consider that from 

one perspective, the brain is surpassed by the digestive system 

in regard to autonomy in its interactions with the environment. 

The stomach efficiently takes apart a wide range of inputs, 

reducing them to components that contain no reference to their 

initial organization, and then delivers them to the body for 

reconstruction according to the individual’s needs. In contrast, 

the brain recreates in itself a representation of environmental 

input which, especially during formative years, conforms highly 

to the complexities of that input.

Experimental study of the role of sensory input in brain devel-

opment and function has proceeded along several avenues. A 

series of studies of animals, conducted primarily during the 
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1960s and 1970s, examined the effects of sensory deprivation, 

beginning immediately after birth and extending for weeks or 

months, on the development of brain structure, functional orga-

nization, and functional performance. One line of subsequent 

studies looked at the effects of unusually stimulating environ-

ments on these same aspects of development. Another has 

sought to determine the extent of functional reorganization 

possible in the adult brain as a result of sustained changes in 

sensory input. Studies of the effects of sensory deprivation on 

development of the human brain have been limited to evalua-

tions of individuals with congenital sensory deficits or early-life, 

disease-related sensory losses. The effects of an enriched envi-

ronment on the development of the human brain are evident 

in the effects of rearing environment seen in intelligence tests. 

Finally, a relatively large experimental literature demonstrates 

the dependence of the adult human brain on sensory stimula-

tion for maintenance of established functions. This chapter 

reviews each of these areas in turn.

Animal Studies

Effects of Sensory Deprivation on Brain Structure

The brain’s dependence upon environmental input begins with 

the need for sensory stimulation to maintain structural integ-

rity. Information-processing structures along the entire informa-

tion input pathway, from peripheral sensory receptors to cortical 

processing centers, atrophy when they are deprived of sensory 

input. The number of ganglion cells in the retina, which carry 

excitation from the photoreceptor cells of the eye to the  

first relay station in the brain, is decreased to 10% of normal in 
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dark-reared chimpanzees, and cats and rats have smaller than 

normal ganglion cells after dark rearing [1]. Electron microscope 

examination of the eyes of chicks reared for 4 weeks with opaque 

coverings of one eye revealed morphological abnormalities in 

the rod and cone photoreceptor cells themselves in the deprived 

eye [2].

Similar sensory dependence is seen in the first relay station 

for visual information in the brainstem, the lateral geniculate 

body, and in the area of the cortex that receives input directly 

from the lateral geniculate body. Both the number and size of 

cells are reduced by as much as 30–40% in the lateral geniculate 

of cats and monkeys deprived of visual input during the initial 

weeks of life [e.g., 3–9]. The effects continue along the informa-

tion input pathway to the visual cortex, where cell number, cell 

size, and the density of connections among cells are decreased 

and the organization of cells is altered [e.g., 10–16]. Studies of 

olfactory deprivation have yielded a similar picture. Occlusion 

of one nostril in rat pups leads to a decrease in volume of the 

region of the brain to which neurons from that nostril project 

(the olfactory bulb), with increased cell death, decreased cell 

number, and decreased connections among remaining cells  

[e.g., 17–19].

The effects of sensory deprivation on structural integrity can 

be prevented by injecting a nerve growth factor into the cere-

brospinal fluid within the brain during the period of deprivation 

[20–24]. This naturally occurring substance is most likely “a 

target-derived neurotrophic factor the production or uptake of 

which [is] under the control of afferent electrical activity” [22, 

p. 25]. Thus, sensory-induced activity along a particular pathway 

promotes growth and connections among the neurons along 

that pathway.
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Effects of Sensory Deprivation on Functional Organization 

of the Brain

The effects of sensory deprivation on the development of the 

brain’s functional organization are more profound even than 

the effects on brain structure. In general, these effects result 

from changes in the balance of activity in deprived and nonde-

prived sensory pathways. As a result, for example, limiting input 

to both eyes has less effect on functional organization of the 

visual system than does limiting input to only one eye. Neurons 

at each stage of processing compete for connections with the 

neurons at each subsequent stage, with the neurons that fire 

more often gaining territory.

These effects were investigated systematically in Hubel and 

Wiesel’s Nobel Prize-winning studies of kittens and monkeys 

[8]. They recorded electrical activity from individual cells in 

the area of the cortex that receives visual information from the 

lateral geniculate relay station; i.e., cells that are just one 

neuron away from the eye itself. By recording from cells when 

visual stimuli were presented first to one eye and then the 

other, they determined the extent to which each brain cell 

responded to input from each eye. By recording from hundreds 

of individual brain cells in each animal, they determined that 

in animals raised under normal conditions, most cells respond 

to inputs from both eyes (approximately 85% in the kitten, 

65% in the monkey). Many of these cells responded somewhat 

more frequently to input from one eye or the other, with such 

preferences divided evenly between the eyes. Similarly, of the 

monocularly responsive cells, half responded exclusively to the 

right eye and half to the left. However, when an eye was sutured 

closed shortly after birth and then reopened approximately  

10 weeks later, a very different picture emerged. Eighty-five 
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percent or more of the cells responded preferentially to the 

previously nondeprived eye, and few if any cells responded 

exclusively to the previously deprived eye. Responses to stimu-

lation of the previously deprived eye were slow to start, 

decreased in amplitude, and easily fatigued when they were 

present at all.

When visual input to the deprived eye is restored, the altered 

pattern of cortical cell sensitivities persists despite the fact that 

both eyes are now receiving unobstructed visual input. As long 

as neurons from the previously nondeprived eye remain active, 

they are able to maintain their abnormally acquired hegemony. 

If, however, the previously nondeprived eye is occluded while 

the animal is still young enough, the abnormal response pattern 

can be normalized or reversed in favor of the previously deprived 

eye. Apparently the deprivation-induced functional reorganiza-

tion is based on reversible changes in neuronal projections and 

connections rather than on cell death or the elimination of fiber 

tracks [8].

Experimental alteration of stimulation through other sensory 

modalities has similar effects. For example, the removal of whis-

kers from infant rats or mice leads to expanded areas of cortical 

response to stimulation of the remaining whiskers [25, 26]. 

When the clipped whisker is allowed to regrow, stimulation 

activates a smaller than normal cortical area [27]. When sensory 

input from an area of skin is eliminated by injury to the nerve 

arising from that area, reorganization of the cortical somatosen-

sory map results. Cortical cells that were originally responsive 

to input from the damaged nerve now respond to stimulation 

on new, usually adjacent areas of the skin [e.g., 28]. The poten-

tially extensive anatomical range of such functional reorganiza-

tion is suggested by both electrophysiological recordings and 
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measures of metabolic activity that demonstrated responses to 

whisker stimulation in cells within the visual cortex of adult rats 

who had an eye removed at birth [29].

Critical  Importance of Form or Content  in Stimulation

When one eye of a kitten is covered with plastic that allows 

diffuse light but not discrete forms to reach the retina, the 

effects on brain functional organization are similar to the effects 

of suturing the eye closed. This is so despite the fact that the 

plastic covering only reduces light by 50% compared with the 

10–50 fold decrease following suture of the eyelid. Thus elimina-

tion of form perception rather than light itself seems to be the 

critical factor. Similarly, experimentally altering the nature of 

the form (i.e., content) of the visual stimuli changes the func-

tional organization of the visual cortex even when the stimuli 

are viewed normally by both eyes. For example, some cells in 

the visual cortex respond selectively to moving objects, with 

each cell having maximum sensitivity to movement in a par-

ticular direction. Kittens raised in a strobe light that prevents 

appreciation of movement have decreased numbers of motion-

sensitive cells [30, 31]. Presumably cells that would have been 

“specialized” for detecting movement became selectively respon-

sive to some other aspect of visual information instead. Kittens 

raised in the dark except for exposure to stripes moving from 

left to right have a marked increase in the proportion of cells 

selectively responsive to left-right rather than right-left move-

ment [32].

Other cells respond selectively to lines (i.e., an object’s edges), 

with each of these cells having maximum sensitivity to lines of 

a particular orientation. Kittens exposed to vertical black-and-

white stripes for a few hours each day, but otherwise reared in 
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darkness, have cortical cells with preferences for vertical line 

orientation’s, but none with preferences for other orientations 

[33]. Kittens raised wearing goggles that allowed them to see 

only vertical lines in one eye and horizontal lines in the other 

have fewer than the normal number of cells that respond to 

oblique lines. Moreover, the cells responsive to vertical lines are 

active only with stimulation of the eye that had been exposed 

to vertical lines, and the cells responsive to horizontal lines are 

active only with stimulation of the eye that had been exposed 

to horizontal lines [34].

Cells with the same response selectivities tend to be located 

together and interconnected in clusters that extend through 

several layers of cerebral cortex; these are called ocular domi-

nance or iso-orientation columns. In the kitten, such clusters 

normally emerge in crude form from an initially unclustered 

circuitry during the second postnatal week, or shortly after 

natural eyelid opening at postnatal day 7. By 4 weeks the clus-

ters have typically reached the degree of refinement seen in 

adult cats. This refinement, however, is prevented by depriva-

tion of binocular vision. In deprived animals, numerous cells 

between clusters show the same responses as cells within the 

clusters, apparently because they have maintained collateral 

axonal connections to these cells that are eliminated in the 

normal course of development [35].

These studies were all carried out, and awarded the Nobel 

Prize, because the scientific community thinks the findings 

apply to our brains as well as to the brains of kittens and 

monkeys. The same types of studies cannot be done in people, 

but observations described later in this chapter of children with 

certain medical conditions that limit sensory input support the 

assumption that the results of the animal studies apply also to 
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the development of the human brain. These studies provide 

evidence, then, that our brains (and minds) develop concrete 

perceptual structures, capabilities, and sensitivities based on 

prominent features of the environment in which we are reared, 

and then are more able and more likely to see those features in 

the sensory mix of new environments we encounter. Or con-

versely, we have limited ability to see even prominent features 

of a new environment if those features were absent from our 

rearing environment.

Effects of Sensory Deprivation during Infancy on Brain 

Function

The structural and organizational effects of sensory deprivation 

during infancy have functional consequences that are easily 

demonstrated in laboratory experiments. Most directly, there is 

an increase in perceptual thresholds. After olfactory deprivation, 

higher concentrations of odors are necessary for detection, and 

the ability to recognize individual odors is decreased [36]. Rats 

deprived of auditory input are at a disadvantage compared with 

rats deprived of visual input when an auditory stimulus is used 

to start a competition for food, while the reverse is true with a 

visual starting signal [37]. Visual acuity is decreased on tests 

requiring discrimination of stationary objects [e.g., 38, 39] and 

after monocular deprivation is decreased severalfold more on 

tests requiring detection of horizontal displacement of a section 

of slowly moving parallel lines [Vernier acuity; ref. 39). The 

latter discriminations are normally much finer than the former, 

and are thought to depend upon the pattern of divergent and 

convergent projections from cells in the lateral geniculate to 

cells in the visual cortex. Dysfunction in this aspect of visual 

acuity presumably results from the abnormal pattern of  
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functional interconnections among cells that follows from 

periods of monocular deprivation.

Of more interest, the effects of early bilateral sensory depriva-

tion are also evident on more complex information-processing 

tasks that are not themselves dependent on stimulus detection 

thresholds. For example, rats deprived of auditory input for the 

first 60 days of life are still able to discriminate pitch normally, 

but are less able than normally reared rats to learn sound pat-

terns or tonal sequences [40]. Dark-reared rats are impaired on 

tasks requiring judgment of duration, perception of depth and 

discrimination of form. In the study of durational judgment, 

the rats received food pellets for pushing one lever following a 

short auditory or visual stimulus, and for pushing another lever 

following a longer stimulus. Dark-reared rats did as well as con-

trols with auditory stimuli, but significantly worse with visual 

stimuli [41]. Depth perception was assessed by placing rats in a 

box, the floor of which consisted of a center board flanked by 

panels of glass. Under each glass panel was a back-illuminated 

surface that could be raised and lowered. When the surface 

under one panel was lower than the surface under the other, 

animals with good depth perception more often walked off  

the center board onto the side with the shallower rather than 

the deeper “visual cliff.” Normally reared rats reliably chose the 

shallower side when the difference between sides was as small 

as 9 cm. Rats raised in the dark for their first 90 days made con-

sistent distinctions when the difference between sides was 45 or 

27 cm, but not when it was only 18 or 9 cm. Rats dark reared for 

150 days did not show distinctions, even with a 45-cm differ-

ential [42]. Discrimination of form has been assessed by training 

animals to respond differentially to two forms; for example, an 

“X” as opposed to an “N,” or a circle as opposed to a triangle. 
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Dark-reared animals are slow to learn such distinctions [e.g., 43, 

44], and show no evidence of functional recovery despite 

extended periods of normal visual experience after the period 

of deprivation [e.g., 42]. Moreover, after having learned to dis-

tinguish “N” from “X,” for example, previously visually deprived 

animals are less able than controls to recognize these same 

forms when they are rotated, made smaller, or presented white 

on black instead of black on white [42].

Electrophysiological recordings following bilateral visual and 

auditory deprivation parallel the findings of increased sensory 

thresholds. Kittens raised in darkness show no electrical 

responses following presentation of contour-varying visual 

stimuli [45], and rats raised in sound-shielded rooms required 

louder auditory stimuli to produce cortical electrical responses 

[46]. More complex functional abnormalities have also been 

revealed by electrophysiological recording. For example, by 

inserting stimulating electrodes in the olfactory input pathway, 

and recording electrodes in the olfactory bulb, it is possible to 

demonstrate that the response in the bulb to the second of two 

paired stimulations is lower than the response to the first. This 

“prepulse inhibition” is increased in rats deprived of olfactory 

input during rearing. Citing the fact that prepulse inhibition is 

known to also be regulated by neurons that project onto the 

bulb from other cortical centers (i.e., centrifugal inputs), the 

authors suggest that “reorganization of these and other centrifu-

gal inputs following deprivation-induced loss of normal target 

cells could result in a change in the excitability of the system” 

[47, p. 190].

Equally important, visual deprivation also decreases the ability 

of sustained stimulation of a particular neural circuit to enhance 

the response of that circuit to subsequent brief stimuli. Such 
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long-term potentiation is thought to play an important role in 

certain types of learning and memory [48–50]. It has been pro-

posed that the initial sustained stimulation leads to structural 

and functional enhancement of synaptic connections, which in 

turn are the basis for enhanced response to subsequent brief 

stimuli [48–50]. This augmentation of response has been dem-

onstrated by implanting both stimulating and recording elec-

trodes in the brains of animals and comparing responses at the 

recording electrode with brief stimulation through the stimulat-

ing electrode before and after sustained stimulation through 

this electrode. The effect can also be demonstrated in slices of 

brain tissue kept viable in a bath of artificial cerebrospinal fluid 

and an atmosphere of moist, oxygenated air. Slices from the 

brains of the light-deprived rats showed significantly less long-

term potentiation in the cells of the visual cortex than did slices 

from the brains of rats raised as usual.

Thus, we see more evidence that sensory stimulation is neces-

sary if the brain is to develop normally; the link to the environ-

ment is essential rather than elective. Moreover, the effects of 

sensory stimulation extend past the initial steps of perception 

and affect brain systems that are related to the evaluation and 

retention of sensory input.

Effects of an Enriched Rearing Environment on Brain 

Structure and Function

Another way to see the effects of the environment on the devel-

oping brain is by comparing animals reared in more versus less 

stimulating environments. In some studies the more stimulat-

ing or enriched environment is a cage with playthings and 

perhaps other animals, while the control condition is an empty, 

dimly lit cage. In others it is rearing in the wild, while the 
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impoverished environment is the standard laboratory cage. In 

each study the two conditions differ with regard to the overall 

amount of ambient stimulation, but it is only relative to each 

other that one is enriched and the other not. These studies all 

differ from the sensory deprivation experiments in several 

respects. First, no single sense is completely (or even almost 

completely) deprived of input in the low-stimulation condition. 

Instead, there is a general impoverishment of several types of 

sensory input. Second, the differences between the conditions 

that are compared in an enrichment study are less marked than 

the differences between conditions in sensory deprivation 

experiments. Third, the conditions being compared tend to 

differ more in the degree of complex, multimodality stimulation 

and sensorimotor experiences than they do in raw sensory stim-

ulation. Most important, the enriched-environment experi-

ments compare conditions that are more similar to situations 

that might actually exist in the natural world.

With regard to brain structure, the results of enriched- 

environment experiments have been qualitatively similar to 

those of the sensory deprivation experiments. Animals raised in 

relatively impoverished environments have smaller brains, with 

the reduction greatest in the cerebral cortex and unrelated to 

differences in body weight [e.g., 51, 52]. There is less protein 

synthesis in multiple regions of the cortex [53], decreased area 

of synaptic contact among neurons [54], and decreased numbers 

of the axonal and dendritic branches that functionally connect 

neurons [55].

The functional consequences of enriched rearing environ-

ments have been dramatically, albeit indirectly, demonstrated in 

studies of the effects of experimentally induced brain injuries. 

Animals raised in enriched environments show fewer functional 
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deficits and recover more quickly following such injuries, sug-

gesting that their increased axonal and dendritic interconnec-

tions provide a functional reserve, and/or the basis for a rapid 

functional reorganization [e.g., 56–58]. There are also numerous 

direct experimental demonstrations of the functional advan-

tages conferred by an enriched learning environment. Compared 

with the sensory deprivation literature, these studies demon-

strate effects on more complex neurocognitive functions. Studies 

in rats, cats, and monkeys have found that animals raised in 

enriched environments are better at learning the relative posi-

tions of different objects [59], learning the correct route through 

a variety of mazes [60–64], learning to discriminate among visual 

stimuli [65, 66], and learning to avoid noxious stimuli [67]. Such 

effects are evident in adult animals in whom the exposure to an 

enriched environment was limited to the period of active growth 

and development immediately after birth [e.g., 67–69].

Effects of Rearing Environment on Frontal Lobe Functions

Of particular interest, studies in both cats and monkeys have 

found that animals raised in enriched environments perform 

much better on tests of frontal lobe function than animals 

raised in less stimulating environments [69, 70]. Several studies 

used delayed-response tests in which animals must match an 

initial visual or auditory stimulus with a second stimulus pre-

sented a few seconds after the first. All cats raised in a normal 

environment, for example, performed well with 1-minute 

delays between stimuli, and half did well with 6-minute delays. 

Seventy-five percent of cage-reared cats, in contrast, could not 

manage even a 15-second delay. Moreover, the deficits were 

similar with auditory and visual stimuli, indicating the sensory 

independence of the functional deficit [70]. Such comparisons 
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require that the first stimulus be kept in a cognitive computa-

tional workspace (i.e., working memory), where it is then  

compared with the second stimulus [71–73]. The ability to 

make such comparisons is a fundamental aspect of many 

important cognitive operations, and in humans the amount of 

material that can be held in working memory is highly corre-

lated with scores on intelligence tests [e.g., 74]. Moreover, it is 

dependent upon the function of frontal lobe structures. Lesions 

to the frontal lobes, but not to other brain areas, impair per-

formance on delayed-response tasks [75], and cells have been 

identified in the frontal lobes that increase their activity specifi-

cally during the delay period between the two stimuli 

[76–78].

Further evidence of the effect of rearing conditions on frontal 

lobe function is seen in the difference between monkeys reared 

in more and less enriched environments on a problem requiring 

planning, strategy, and the mental manipulation of information 

[79]. People with frontal lobe injuries or tumors are impaired 

on these functions, and brain imaging studies have shown selec-

tive activation of regions within the frontal lobes on similar 

tasks [e.g., 80]. It appears then that sensory stimulation, and 

perhaps associated motor activity, can affect the development 

of the functional capability of frontal lobe systems, the area of 

the brain that is farthest from direct sensory input and one of 

the two areas that most distinguish the human brain from the 

brains of other animals.

Effects of Sensory Deprivation and Environmental 

Enrichment  in Adult Animals

The studies reviewed until now have examined the effects of 

sensory stimulation on animals during the first weeks or months 
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of life, a period during which the brain changes more rapidly 

than it does in adulthood, and during which the impact of 

sensory stimulation on brain structure and function is most 

substantial. For example, the dramatic changes in functional 

organization noted with monocular deprivation only result 

from deprivation during this early critical period, and can only 

be normalized by reverse occlusion during this time [24]. The 

end of this period is usually marked by the achievement of 

sexual maturity. After this point in development, the brain 

remains dependent upon sensory stimulation for normal func-

tion, shows a variety of compensatory responses to the with-

drawal of stimulation, and maintains a more limited capacity 

for structural and functional reorganization in the face of 

unusual sensory input.

After either surgical or pharmacological disruption of sensory 

input in an adult animal, the cortical neurons deprived of 

sensory input increase their spontaneous activity [81]; low-level 

stimulation of the otherwise deprived areas leads to greater than 

normal responses; and proliferation of receptor sites is evident 

on the deprived neurons [82]. It is as if the neurons deprived 

of sensory input make physiological changes to amplify any 

available signal, and perhaps also increase the release of trophic 

factors to strengthen the failing or failed input connections. We 

see here evidence of a “withdrawal” effect similar to that seen 

in drug-dependent individuals when they first stop using drugs. 

The brain is dependent upon sensory stimulation and shows 

withdrawal effects when it is deprived of that input. We also 

see evidence of processes that serve to maintain established 

neuronal structures by maintaining input from established 

sources.
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If the selective sensory deprivation persists, however, there is 

a functional reorganization of the cortex around and including 

the deafferented area, even in the brains of adult animals. For 

example, a localized area of visual cortex can be deprived of 

excitatory input by making bilateral focal retinal lesions in 

homologous regions of both eyes. Within minutes, cortical cells 

that had previously responded to retinal cells within the outer 

rim of the lesioned area expand their receptive fields and respond 

to stimulation of retinal cells just outside the lesion area. Cortical 

cells that previously responded to retinal cells in the center of 

the lesioned area initially fail to respond to any visual stimula-

tion. However, after a few months these cortical cells become 

responsive to stimulation of the retina near the lesion site. 

Limited or no changes in the lateral geniculate body, which 

relays information from the retina to the cortex, imply that in 

this case the originally deprived cells now receive stimulation 

via intracortical connections [83, 84]. Other studies show similar 

changes in subcortical relay stations [85], demonstrating that 

under conditions of severe sensory deprivation the adult brain 

reorganizes at both the subcortical and cortical levels so that cells 

deprived of their initial sensory input pathways become respon-

sive to other active afferent pathways. Changes of this nature 

have been documented in many studies of auditory as well as 

somatosensory and visual cortices (reviewed in ref. 86). They can 

also be produced by extreme accentuation of a specific aspect of 

normal sensory experience [87, 88], appear in the motor cortex 

when nerves to specific muscles are cut [89–91] or individual 

muscles are activated over and over [92], and can lead to reor-

ganization of brain areas farther down information-processing 

pathways than the initial sensory receptive areas [93].
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Activity-Dependent Changes Can Account for Large 

Differences among Individuals

In several studies of adult monkeys, the researchers first mapped 

out in each monkey the area of the brain in which neurons were 

responsive to stimulation of each digit [e.g., 87]. They found 

that these maps of brain functional organization varied as much 

as 75% from monkey to monkey prior to the experimental 

manipulation. These differences among individuals, however, 

were smaller than the changes induced by the experimental 

manipulation in each individual. Based on this, the authors 

suggest that “use-driven alteration of cortical representations 

accounts for most of the great normal variability in the details 

of cortical representations recorded in adult monkeys” [87, p. 

100]. In other words, there are large differences among individu-

als in the area of the brain that receives input from each finger, 

and these differences appear to be the result of differences in 

prior sensorimotor experiences.

Different Cellular Mechanisms Underlie Changes  in 

Infant and Adult Brains

Studies of the molecular mechanisms of activity-dependent 

changes in brain structure demonstrate differences between 

these processes in developing and in adult animals. Throughout 

life, sensory-stimulated activation of cortical cells is mediated 

in part by the neurotransmitter glutamate. Glutamate is released 

by axonal terminals of the sensory relay neurons from the 

brainstem and activates cortical neurons by attaching to N-

methyl-d-aspartate (NMDA) receptors on the cortical neurons. 

All, or nearly all, effects of sensory activity on the developing 

brain are prevented when the NMDA receptors are blocked 

[94–96]. This is true even with only a partial blockade of the 
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receptor that still allows the cortical cells to be activated by 

sensory input [96]. Researchers think that in addition to carry-

ing electrically encoded information to the cortical cells, the 

NMDA receptors directly activate neural growth mechanisms. 

What is particularly important is that the number of NMDA 

binding sites in adult animals (cats) is only half that in develop-

ing immature animals [96]. Moreover, in 3-week-old kittens, 

50% of the response to visual input in layers IV, V, and VI of 

the cortex is mediated by NMDA receptors, but this figure drops 

to 10 or 15% in adult cats [96]. Thus this central mechanism of 

neural plasticity in the developing brain is markedly reduced in 

the adult brain.

More recent molecular genetic studies show, similarly, that 

genes activated by exposure to an enriched environment also 

show decreased expression with advancing age [97], providing 

further evidence of an age-related decline in the processes that 

underlie activity-related neural plasticity. Some researchers go 

further and assert that “the molecular mechanism underlying 

adult activity-dependent structural plasticity differs [in kind] 

from the molecular mechanisms underlying plastic changes in 

the developing brain” [98, p. 608]. This conclusion is based on 

the observation that when NMDA receptors are eliminated from 

a portion of the brain in adult mice by genetic manipulation, 

environmental enrichment still leads to increased neuronal 

growth in that region. Further work needs to be done, however, 

to show that this non-NMDA-mediated plasticity is absent in 

developing mice.

Summary of Studies  in Animals

In summary, numerous well-designed experimental studies in 

animals unequivocally demonstrate the dependence of the 
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mammalian nervous system upon sensory stimulation for 

growth and development. This dependence begins with the 

peripheral sensory receptors themselves and extends through 

the initial sensory relay stations to association and information-

processing centers throughout the brain. The survival of indi-

vidual cells, the number of dendritic branches and synaptic 

connections among cells, the structural organization of cell 

groups, the functional response characteristics of individual 

cells, and the competence of neural functional systems all 

depend profoundly on the extent and nature of environmen-

tally induced activation.

These experimental results are important for the overall argu-

ment of this book in three ways. First, they establish that depen-

dence of the mammalian brain upon sensory stimulation is 

obligatory. The brain is bound to the environment for survival 

and function and thus is inescapably subject to environmental 

influence. Second, environmental stimulation shapes the struc-

tural and functional organization of the brain; it is not simply 

that a predetermined organization requires sensory stimulation 

to be realized. Moreover, a measure of the importance of envi-

ronment for organization of the brain is provided by studies in 

adult monkeys [87]. Careful cell-by-cell mapping of the somato-

sensory cortex before the experiment revealed marked differ-

ences in brain functional organization from one monkey to the 

next. However, experimental manipulation of sensory stimula-

tion produced changes in individual monkeys that were greater 

than the differences that existed among monkeys before the 

experimental manipulation. This demonstrates, as those inves-

tigators concluded, that differences in rearing environments can 

readily account for differences in brain organization among 

adults. Third, once brain organization evolves, and the individ-
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ual reaches sexual maturity, existing structures tend to be endur-

ing and resistant to change. This is due in part to changes in 

brain chemistry that reduce neuroplasticity. It is also because as 

long as input pathways and neuronal ensembles remain active, 

the existing organization is stabilized. While activity-related 

functional reorganization is possible in adult mammals, it is 

much slower, much more limited, and achieved with much 

greater physiological effort.

Human Studies

There is nothing to suggest that the human brain would lack 

the sensitivity to shaping by sensory stimulation that has so 

consistently been demonstrated in experimental studies of other 

animals. On the contrary, given that the time from birth to 

sexual maturity is much longer in humans than in other animals, 

as are the times before adult levels of sensory, motor, and cogni-

tive function are achieved, one might expect the human brain 

to be particularly sensitive to the effects of sensory input and 

environment-induced behavior patterns on development. 

Moreover, the human brain differs most from those of other 

animals in the amount of cerebral cortex, and in the animal 

studies it is the cortex that was most affected of all brain regions 

by sensory stimulation and enriched environment.

Systematic experimental investigations of the effects of selec-

tive sensory deprivation during brain development are not pos-

sible in humans. Instead, scientists have relied on “experiments 

of nature”; partial and temporary sensory deprivations as a 

result of disease and/or the treatment of disease. These have 

been primarily in the visual system and include periods of mon-

ocular deprivation during childhood. The results in humans are 
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strikingly similar to those in other animals. Additional informa-

tion is provided by observations of children who have had one 

cerebral hemisphere removed. Although neither sensory input 

nor motor activity has been experimentally controlled in these 

children, the massive functional reorganization of their brains 

is thought to be activity dependent, and certainly attests to the 

organizational plasticity of the human brain during develop-

ment. Recently, functional brain imaging techniques have made 

it possible to compare brain functional organization in groups 

of people with very different sensorimotor experiences. These 

studies have also yielded data similar to those of the animal 

studies.

Systematic study of the effects of enriched rearing environ-

ments on brain development are also not possible in human 

subjects. Here, though, scientists have taken advantage of 

“experiments of society,” and evaluated the effects of different 

family rearing environments on tests of intelligence. Again the 

results are consistent with studies in other animals.

One area of study has been more extensive in humans than 

in other animals: the effects of sensory deprivation on estab-

lished aspects of adult brain function. These studies establish 

that the adult human brain requires ongoing sensory stimula-

tion to maintain ongoing function.

Effects of Sensory Deprivation  in Children

Two congenital visual problems are associated with partial and, 

because of treatment, usually temporary visual sensory depriva-

tion. The first are congenital cataracts, or opacities of the lens 

of the eye, which severely limit both light and form from reach-

ing the retina. After removal of the cataract, the physical and 

functional characteristics of the eye can be determined. As in 
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young animals deprived of visual input, the axial length of the 

eye itself is increased [99]. Also as in animal studies, the thresh-

old for light detection is elevated in the formerly deprived eye 

[100]. Electrical responses to visual stimuli, measured on the 

surface of the skull overlying the visual cortex, are decreased in 

amplitude, increased in latency, and absent with more subtle 

stimuli [101], and depth perception is seriously impaired [e.

g.,102, 103]. Part-time occlusion of the noncataractous eye is a 

standard part of treatment after surgical removal of the cataract, 

in order to promote use-dependent enhancement of function 

in the visual pathways originating in the formerly deprived eye. 

Acuity and sensitivity do improve over time after removal of the 

cataract, demonstrating stimulus-dependent enhancement of 

function in the formerly deprived visual pathway. However, 

depth perception remains seriously compromised, as in animals 

after monocular deprivation, presumably because of the failure 

to develop the normal population of binocularly innervated 

cells in the visual cortex.

There have been a number of cases reported over the past  

200 years in which bilateral congenital cataracts, or bilateral 

cataracts that developed as a result of early childhood illness, 

have been removed 20, 30, or 40 years later in adulthood. 

Because of curiosity about the visual ability of such individuals, 

and because recovery of function is much slower in these adults 

than in children, some of these patients have been more exten-

sively studied and described than the cases treated in childhood 

[104–106]. Several observations are of particular interest. First, 

for the first days after removal of the cataracts, the patients are 

unable to make sense out of the visual world, even if the mechani-

cal operation of the eye allows clear vision. This is so in mature, 

intelligent, literate, competent adults who have known and 
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functioned effectively in a world without sight. The answer to 

the question posed by William Molyneux to his fellow  

seventeenth-century philosopher, John Locke, is clear: A blind 

person who can easily identify objects by touch cannot then 

recognize those objects when first able to see them. Information 

gained by some other senses is not sufficient to organize this new 

visual input. Such organization requires visual experience itself. 

Second, use of the eyes is not spontaneous, at least initially, and 

takes instruction, encouragement, and special effort. Apparently, 

through disuse, the visual system has lost the intrinsic level  

of activity—stimulus searching and automatic processing—that 

characterizes even the newborn infant.

Third, after individuals become able to identify details or 

aspects of an object, they often have difficulty putting them 

together. As Oliver Sacks said of a patient he examined: “He 

would pick up details incessantly—an angle, an edge, a color, a 

movement—but would not be able to synthesize them” [106, p. 

123]. These details—angles, edges, color, and motion—are the 

component perceptual processes of the visual system. A series 

of studies in monkeys [107] has established that these compo-

nents are normally synthesized in later stages of secondary 

visual processing. The examples of prolonged visual deprivation 

would seem to indicate then that these later stages, and these 

secondary association areas one or two synapses beyond the 

primary visual cortex, also depend on sensory input to develop 

and/or maintain function. Fourth, visual working memory is 

severely impaired. Even after weeks of vision, for example, indi-

viduals cannot keep in mind a string of letters, but instead 

complain of forgetting the initial letters as they view subsequent 

ones. These same individuals had excellent tactile and auditory 

working memories. This deficit in visual working memory in the 
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presence of intact tactile and auditory working memories  

indicates that disuse of a particular sensory modality causes the 

failure of development and/or atrophy of neural systems that 

use information from that modality in cognitive operations. 

These systems have been shown to normally involve frontal 

lobe regions (see earlier discussion), probably acting in concert 

with the primary and secondary sensory areas. Although not 

conclusive in this regard, the deficits in visual working memory 

related to prolonged visual deprivation are more evidence that 

the development of frontal lobe functions is dependent upon 

sensory stimulation.

Fifth, these patients have great difficulty learning to recognize 

things visually, even though their general capacity for learning 

in other sensory modalities is perfectly normal. Sacks’s patient, 

for example, repeatedly confused his dog and cat, which were 

similar in size and coloring, despite many deliberate attempts 

to study and master the differences in their appearance. Similarly, 

a patient studied by Gregory [105] still could not recognize  

faces or facial expressions a year after surgical restoration of the 

mechanical aspects of vision.

This limitation in visual learning is evidence of the loss of 

central visual competence through disuse. Although the nature 

of the neural loss is not known, the previously cited animal 

studies suggest several possible mechanisms. For one, the neural 

resources necessary for learning, and normally available to 

visual input, may have established exclusive connections with 

other sensory modalities. Alternatively, or in addition, the cel-

lular mechanisms of long-term potentiation, shown in animal 

studies to be important in learning and to be decreased in  

the visual cortex of dark-reared animals, may be permanently 

depressed after years of light deprivation. In any case, here again 
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is evidence of the effects of sensory deprivation on aspects of 

brain function other than simple sensory registration. Finally, 

patients whose vision is restored after lifetimes of blindness 

complain particularly of difficulty in recognizing even familiar 

objects seen from a different perspective, of a different size, or 

seen only partially. Recognition of this sort depends upon the 

transformational processes that are essential to all sensorimotor 

functions and probably to many aspects of thought as well. A 

deficiency in this aspect of visual information processing, while 

transformational processes are well developed in auditory and 

somatosensory processing and in motor function, emphasizes 

again both the extent to which the brain is functionally orga-

nized by sensory modality and the extent to which the develop-

ment of the brain’s ability to act upon as well as register sensory 

input depends upon sensory stimulation.

The second childhood visual disorder related to sensory depri-

vation is strabismus. In strabismus the two eyes do not focus 

together. There are two forms. In alternating strabismus, the 

child focuses (and uses) one eye on some occasions and the 

other eye on other occasions. Both eyes are used and both 

maintain visual acuity. However, since the two are not used 

simultaneously, the normal population of binocularly respon-

sive cortical cells does not develop, and here again depth percep-

tion is severely impaired. In other cases of strabismus, one eye 

is used regularly and the other rarely or never. It is not known 

how often, or to what degree, the eye not used is less visually 

acute at birth than the eye that is used. It is clear, however, that 

by the time these children undergo a formal assessment of visual 

acuity, the unused eye is much less acute than the used eye. 

Moreover, if the condition persists untreated, vision in the 
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unused eye deteriorates further and the eye may eventually 

become blind. The loss of acuity in this eye is evident even when 

the child wears glasses that provide a sharply focused retinal 

image, suggesting that it is related to a dysfunction in the neural 

input pathway or visual cortex rather than in the mechanics of 

the eye. As in the case of a monocular cataract, occlusion of the 

preferred eye leads to forced use and increased visual acuity in 

the formerly ignored eye. However, the degree of improvement 

is greater if treatment is begun at an earlier age [e.g., 108]. In 

addition, here again deficits in depth perception persist even 

when vision becomes comparable in the two eyes and the ability 

to use both eyes together is achieved through exercise, growth, 

and/or surgery.

Although these observations are limited to only visual sensory 

deprivation, the phenomena are robust and have been repeat-

edly confirmed. They suggest four conclusions. First, in humans 

as in other animals, monocular deprivation leads to alterations 

in the eye itself and to decreased function of visual input path-

ways, including the brainstem relay station and/or the visual 

cortex. Second, in humans as in other animals, forcing an 

underfunctioning visual pathway to process visual stimuli leads 

to functional enhancement of the pathway. Third, in humans 

as in other animals, the absence of simultaneous stimulation of 

the two eyes during development leads to a loss of depth percep-

tion. Fourth, correction of the sensory input dysfunction leads 

to greater restoration of function when it is done at an earlier 

age. Together these observations make a strong empirical case 

for similarity between humans and other mammals in the role 

of sensory input on the physical and functional development 

of the brain.
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Effects of Unusual Sensorimotor Experience on the 

Sensorimotor Cortex

Animal studies demonstrated that changes in sensorimotor 

behavior caused changes in the organization of the sensorimo-

tor cortex. Brain functional imaging studies in humans show 

similar effects. For example, one study found that the volume 

of sensorimotor cortex associated with movement of the index 

finger was greater in blind Braille readers than in non-Braille-

reading controls, presumably in response to the use of that 

finger for hours every day [109]. Another study used magneto-

encephalography to estimate the amount and location of neu-

ronal activity in the sensorimotor cortex when light pressure 

was applied in an alternating fashion to the first and fifth fingers 

of one hand and then the other [110]. Two groups of right-

handed subjects were compared; one was a group of string 

instrument players and the other was a group of nonmusicians. 

All of the musicians used their left hands to finger the strings 

of their instruments, a task that requires the fingers to make 

many rapid movements based on tactile cues of pressure and 

position. On average, the musicians had played their instru-

ments for nearly 12 years and practiced approximately 10 hours 

per week. The musicians proved to have more intense and more 

extensive activity in the sensorimotor cortex during stimulation 

of their left hands than did the nonmusician controls. Moreover, 

the intensity of response to left-hand stimulation was greater in 

the musicians who began playing at or before 12 years of age 

than it was in those who began playing between ages 14 and 

19. The groups did not differ in brain response to right-hand 

stimulation. These and other similar studies provide strong evi-

dence that in humans, as in other animals, extensive sensorimo-

tor experience of a particular kind can alter the brains functional 
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organization, just as does the absence of an ordinary component 

of sensory experience. Again, these effects are greater when the 

sensorimotor experience occurs earlier in life when neuroplas-

ticity is greater.

Effects of Rearing Environment on Human Intellectual 

Function

Many studies in many different countries have consistently 

demonstrated that the rearing environment significantly affects 

the development of higher brain functions in humans (see ref. 

111 for a full review of this work). These studies are analogous 

to the studies of enriched environment on the developing brain 

in animals, although the human studies are much more exten-

sive. Like the animal studies, the human studies provide evi-

dence of the effects of environment on aspects of brain function 

that go well beyond the early stages of sensory information 

processing. A variety of different tests of cognitive function have 

been employed, ranging from the multidimensional Wechsler 

Intelligence Tests for adults and children to the Raven’s 

Progressive Matrices Test of visual-spatial ability. On the Wechsler 

scales and several of the others, scores are expressed in relation 

to the scores of a large comparison group, with 100 being equal 

to the average score, approximately two-thirds of people being 

between 84 and 116, and only one out of 50 being above 132. 

Scores on multiple tests within a test battery like the Wechsler 

are often averaged to produce a single performance score, and 

this score then related to the individual’s age to produce an 

intelligence quotient (IQ) score. One set of studies has looked 

at the effects of birth order and family size on intelligence tests. 

Another set has examined the effects of adoption on test scores. 

A third series of studies has documented a steady rise in test 
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scores over the past 100 years, which is thought to be associated 

with changes in rearing environment.

Firstborn children have higher IQs than their younger siblings 

on average, and secondborn children generally have higher IQs 

than siblings that follow [e.g., 112]. One exception is only chil-

dren, who have lower IQ scores than secondborns from families 

of two or three children, presumably because the absence of any 

siblings removes a source of enrichment. As family size increases 

beyond two, however, there is a progressive decline in IQ for all 

children in the family. For example, one study of 800,000 high 

school juniors in the United States found an average score of 

105.3 in children from two-child families compared with 100.0 

in children from five-child families [113]. A study of 400,000 

19-year-olds in the Netherlands found a performance decrease 

of nearly 6% in the Raven’s test in firstborns from a family of 

five children compared with firstborns from a family of two 

children, and a decrease of nearly 11% in firstborns from a 

sibship of six to eight [112]. Both birth-order and family-size 

effects are thought to reflect the quality of parental attention 

devoted to the children, especially during the first years of life. 

Indeed, several studies have documented differences in the way 

mothers interact with their firstborn children, compared with 

later-born children. Mothers talk to their firstborn infants more 

often, use more complex sentences when doing so, look at and 

smile at their firstborns more often, sustain interactions with 

their firstborns far longer, play with and give toys and pacifiers 

to their firstborn more often, and respond more quickly to the 

overtures of their firstborns [114–117].

The decline in IQ with an increase in family size from two to 

three children is not seen when the children are spaced at least 

3 years apart [111,118], nor is it seen in even larger families in 
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the highest socioeconomic quartile [119]. Both of these observa-

tions support the notion that the family size effect is due to 

environmental factors, although the possibility remains that 

more intelligent parents have fewer children, plan more time 

between each child’s birth, and earn more money. If so, children 

from smaller families, or in upper-income large families, may 

have higher test scores on a genetic basis and not because of a 

more enriched rearing environment. Other data discussed later, 

however, cannot be explained on a genetic basis. Nor can the 

birth-order effect be explained by genetics since comparisons 

are made among children with the same parents. One might 

wonder, though, whether the birth-order effect results from the 

fact that younger mothers, and first-time mothers, are generally 

in better physical health and therefore provide a better intra-

uterine environment.

Here, however, the data are clearly in the opposite direction; 

children born of older mothers have higher IQs. For example, 

in a study of 49,000 British children, firstborns of mothers 25 

years old or older had IQs 8 points higher than firstborns of 

teenage mothers; secondborn children of mothers 25 years old 

or older had IQs 6 points higher than secondborns of mothers 

between 20 and 24 years old; and second- and thirdborns of 

mothers over 40 years old had average IQs more than 5 points 

higher than second- and thirdborns of mothers between 25 and 

29, and 8 points higher than those of mothers between 20 and 

24 years old [120]. Another study of 1,500 siblings in two-child 

Dutch families found higher test scores in children of older 

mothers regardless of birth order [121]. This finding makes it 

very unlikely that birth-order effects within families are due to 

mothers being younger when they have their first child than 

they are when they have subsequent children; when birth-order 
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effects are corrected for maternal age, they are even more 

robust.

The positive effect of rearing environment independent of 

genetic contributions has been repeatedly demonstrated in 

studies of adopted children in which IQ has been measured in 

both the children and their biological mothers and siblings. A 

study of 63 children adopted during the 1930s in Iowa found 

that on average the adopted children scored 30 points higher 

in IQ than their biological mothers [122]. A subsequent larger 

study of 300 adopted children found the IQ increase limited to 

children whose biological mothers had relatively low IQs, but 

then the effect was still robust (a 13-point increase for children 

whose mothers had IQs of 95 or less; ref. 123). Moreover, a third 

study found that adopted children scored 16 points higher than 

their biological siblings who remained with their biological 

parents [124]. The IQ enhancement in adopted children must 

result from some feature of the adoptive environment. At the 

time of these studies, the number of babies available for adop-

tion was far short of the number of families wishing to adopt. 

Potential adoptive homes were carefully screened, and parents 

who succeeded in getting children for adoption had considered 

and sustained commitments to becoming parents. Presumably 

these processes and features translated into enhanced rearing 

environments.

Most remarkably, average national scores on a variety of dif-

ferent intelligence tests have risen steadily and substantially 

ever since the tests were first developed and applied nearly a 

century ago. This phenomenon was first noted in the 1980s by 

James Flynn when he was studying the test scores of American 

military recruits [125]. Flynn noticed that recruits who had 

average test scores (i.e., 100) compared with their contempo-
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raries were above average when they were compared with 

recruits who had taken the same test a generation before. He 

then reviewed the IQ testing literature and identified many 

studies in which large groups of subjects had been given two 

different intelligence tests—sometimes older and newer versions 

of the same test and sometimes two different tests. In each case, 

the large comparison groups used to establish the average score 

(i.e., 100) for one of the tests had been tested years before the 

comparison group for the other test. Invariably, subjects who 

scored 100 (average) in reference to the newer comparison group 

scored above 100 in comparison with the older group. For 

example, more than 1,500 children were given both the Wechsler 

IQ test (comparison group from 1947) and the Stanford-Binet 

IQ test (form L, comparison group from 1931–1933). Their 

average score on the Wechsler was 103.0, while on the Stanford-

Binet it was 107.7, implying a gain of 0.33 IQ point per year 

from 1931–1933 to 1947 in the general population from which 

the two comparison groups were drawn. Similarly, more than 

200 children were given both the 1947 and 1972 versions of the 

Wechsler IQ test. They scored 8 points higher when they were 

compared with the 1947 reference population than they did 

when they were compared with the 1972 reference population, 

indicating a gain of 0.32 point per year in the general popula-

tion from 1947 to 1972. By collating results from numerous 

other similar comparisons, Flynn has determined that the popu-

lation mean changed at approximately this same rate through-

out the twentieth century, with a cumulative change of 24 

points between 1918 and 1989 in the United States [125].

Similar changes have subsequently been identified in all other 

countries where available data have permitted an assessment 

(e.g., England, Scotland, France, Norway, Sweden, Belgium, the 
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Netherlands, Denmark, Germany, Japan, Israel [111,125,126]). 

Prior to appreciation of the increase in test scores in the general 

population over this period, studies demonstrating lower IQ 

scores in older than in younger adults had attributed the differ-

ence to decline in performance with aging. Now it is appreciated 

that many of these differences are due to year of birth. Rather 

than losing capability, the older individuals, because they were 

born in an earlier period, never achieved the same level of capa-

bility as did the younger group with which they were compared. 

Direct evidence of this has been supplied by a longitudinal study 

of intelligence in different birth cohorts. The differences again 

evident between younger and older cohorts are greater than the 

decline with age seen in each cohort [127,128].

The causes of this progressive increase in IQ over the past 80 

or 100 years are not well understood. It is possible that it is in 

part due to improved health during childhood, related to such 

factors as better nutrition, improved obstetrical and neonatal 

care, and the successful prevention of childhood diseases 

through inoculation, but the magnitude of these effects are 

generally thought to be great enough to account for only a frac-

tion of the IQ changes [129]. A panel of specialists in intelli-

gence research created by the American Psychological Society 

concludes that “perhaps the most plausible [explanation] is 

based on the striking cultural differences between successive 

generations. Daily life and occupational experience both seem 

more ‘complex.’  .  .  .  The population is increasingly urbanized; 

television exposes us to more information and more perspec-

tives on more topics than ever before; children stay in school 

longer; almost everyone seems to be encountering new forms 

of experience” [129, p. 30]. This view is consistent with the 

substantial difference (6 points) in IQ between rural and urban 
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populations in the United States noted in studies during the 

1930s and 1940s [130,131], and a subsequent decrease in the 

difference (to 2 points) as increased travel and mass communi-

cation decreased rural isolation, rural schools improved, and 

farm technology became more sophisticated [132,133].

It is also consistent with evidence demonstrating increases in 

IQ related to schooling. For example, when children of virtually 

the same age go through school a year apart because some have 

birthdays just before the cutoff for beginning school and others 

just after, those who have had a year more of schooling have 

higher IQ scores [134]. When public schools were closed for 

several years in part of the state of Virginia in an effort to avoid 

school integration, depriving most black children in the area of 

any schooling, the IQ scores of the children dropped by approxi-

mately 6 points per missed year of school compared with chil-

dren of similar backgrounds who were in school [135]. Indeed, 

one of the studies demonstrating an increased IQ in the general 

population found that the lower-scoring segment of the popula-

tion had both the greatest increase in IQ and the greatest 

increase in time spent in school [136]. Other possible environ-

mental contributions to the general increase in IQ include 

reduced family size; higher parental education level; greater 

knowledge about effective parenting, including decreases in 

physical and highly critical disciplinary techniques; more and 

better children’s books and toys; more reading to children;  

and better teachers and curricula in early elementary school 

programs [111,129].

Some researchers believe that intelligence has at its core a 

single cognitive capacity that is manifest in varying degree in 

all tests of intellectual ability [e.g., 74]. Others believe that there 

are multiple distinct components of intelligence, different types 
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of intelligences, which can vary independently [e.g., 137, 138]. 

It is not known which aspect(s) of intelligence have been increas-

ing in the general population. It is clear, however, that the 

increase is not due simply to practice at taking IQ tests, or 

increasing curricular focus in preparation for IQ testing. IQ 

testing has become less common in recent decades and several 

of the tests used to measure intelligence have been shown to be 

quite insensitive to the effects of practice. Moreover, the general 

intergenerational increase in intelligence has been demonstrated 

with a variety of tests that together assess a wide range of cogni-

tive functions. Given that practicing the violin regularly alters 

the functional organization of the cerebral motor strip [110], 

the apparently environmentally induced change in the popula-

tion’s IQ is most likely additional evidence of the social and 

cultural mediation of brain function. This is so whether or not 

environment alters that aspect of brain function that underlies 

the heritable components of IQ, or closes the gap in the aspects 

of intelligence that distinguish an Einstein from the average 

citizen.

It may fairly be said that even supposedly “culture-free” tests 

of intelligence are products of the same culture that creates the 

form and content of the mass media and shapes the educational 

curricula, and therefore they cannot be truly culture-free mea-

sures of the effect of the culture on the brain. This, however, 

does not change the fact that the cultural environment alters 

brain function. Indeed, the measures of outcome in well-

designed scientific experiments are chosen precisely because 

they are likely to be sensitive to the effects of the experimental 

manipulation being evaluated. Moreover, only from some imag-

inary perspective in which the brain is seen as somehow being 

outside of culture would it seem important, possible, or appro-
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priate to have an objective, culture-free test of whether the brain 

has really changed as opposed to merely coming to function in 

ways that are consonant with characteristics of the prevailing 

cultural milieu.

Sensory Deprivation

Solitary explorers, solo long-distance sailors, survivors of ship-

wrecks forced to await rescue alone, and pilots or other profes-

sionals whose work requires long hours alone in monotonous 

sensory environments have described alterations in mood,  

perception, and cognition resulting from extended periods of 

decreased sensory stimulation. Medical researchers have noted 

similar effects in patients confined in bed in hospital surround-

ings that are almost devoid of changing or meaningful sensory 

input. Such effects in patients can be reversed or prevented by 

providing access to music, television, and interpersonal contact 

[139]. Stimulated by these observations, investigators have 

studied the effects of sensory deprivation on mood, perception, 

and cognition. Significant effects on each have been consis-

tently observed.

Several methods have been used to produce sensory depriva-

tion in the laboratory. Most commonly, subjects have been 

asked to lie quietly in small isolation chambers with reduced 

sound and controlled light. White noise may be played to mask 

low-level background noise and provide an unchanging audi-

tory sensory environment. In most studies, the subjects are 

asked not to speak or make other noises. In some experiments 

the room is totally dark, while in others uniform low-level illu-

mination is present and the subjects wear goggles that prevent 

perception of form. In some studies, they wear stiff, oversized 

gloves and cardboard cuffs around their wrists, which together 
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limit tactile input and movement of the upper extremities. 

Movement may be further limited by lightly restraining the 

subjects or by having them lie in foam rubber cutouts that 

conform to their body, or in “iron lung” breathing machines 

that fit snugly around their body. In an alternative approach, 

subjects float in buoyant salt water with their ears submerged 

and their eyes covered with goggles.

Time in the deprivation environments has ranged from 2 

hours to 7 days in different studies. After 1 hour of deprivation, 

most subjects begin finding the experience unpleasant. This is 

so even when explicit efforts have been made to create a reas-

suring and pleasant laboratory environment. It is so when the 

subjects have volunteered for the study out of an interest in 

experiencing sensory deprivation, have been familiarized with 

the laboratory setting ahead of time, and have come with plans 

to use the time to rest and think about a particular project or 

topic. J. C. Lilly, a pioneer in efforts to identify potentially  

positive aspects of controlled deprivation experiences, reports 

that by hours 2 or 3 in a flotation tank, subjects develop a 

“stimulus-action” hunger and show subtle methods of self- 

stimulation like twitching muscles, slow swimming movements 

which cause the water to flow by the skin, and stroking one 

finger with another [140].

The following is reported as a typical experience of a subject 

in flotation isolation for an extended period. In the second hour 

the subject reported a strong urge to exercise, and began whis-

tling and singing. In the third and fourth hours the volume of 

his singing increased dramatically, and his songs became bawdy. 

The urge to action became stronger, and he reported auditory 

hallucinations. He was emotionally labile, crying at times,  

then joking, laughing, and whistling. He complained of feeling 
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anxious and made odd statements to himself, such as “you 

voice, keep quiet up there, quiet.” After 4.5 hours of isolation, 

he abruptly pulled off his mask and left the isolation tank. 

During the 4.5 hours, his longest period of silence had been 6 

minutes. He talked for 1.5 hours during the postisolation inter-

view, becoming increasingly angry as the interview progressed, 

and stating eventually, “I honestly believe, if you put a person 

in there, just kept him and fed him by a vein, he’d just flat die” 

[141, p. 542].

More objective, multisubject assessments provide a similar if 

less vivid account. For example, the affective responses of sub-

jects (n = 25) kept in an iron lung in total darkness with a white 

noise auditory background for 7 hours were compared with 

subjects (n = 13) kept in the iron lung for the same period but 

with normal visual and auditory stimulation, and with subjects 

(n = 11) without either physical confinement or sensory depriva-

tion. The group that was physically immobilized and sensory 

deprived described themselves significantly more often as afraid, 

desperate, fearful, gloomy, lonely, nervous, and panicky and 

significantly less often as contented, friendly, or joyful, than  

did either of the other groups. Both of the physically confined 

groups had significantly more somatic complaints than the 

third group, but the group that was also sensory deprived had 

significantly more somatic complaints than the confined but 

not deprived group [142]. Similar results were obtained with 

subjects lying on a bed in total darkness and silence compared 

with lying on a bed in the same isolation chamber but receiving 

an unusually high level of auditory and sensory stimulation, 

even after they had spent an initial “control” day in the same 

room [143]. After only 2 hours in sensory deprivation, the sub-

jects talked for significantly longer when they described visually 
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ambiguous stimulus cards than they did before deprivation 

[144].

If they are given the opportunity to receive periods of sensory 

stimulation during the course of sensory deprivation, subjects 

request such stimulation significantly more often than subjects 

who are not sensory deprived. The longer the period of depriva-

tion, the more requests for sensory stimulation there are, and 

the more variable and complex the stimuli, the more desirable 

they are [145–147]. To be desired, the sensory stimuli need not, 

however, be of particular interest. Men isolated but not confined 

in a totally dark and sound-reduced room for 9.5 hours and then 

allowed to continue in the quiet or, by holding down a lever, 

to listen to recordings of stock exchange transactions, requested 

the auditory stimulation significantly more often than they did 

after spending 9.5 hours in the same room with lights on, listen-

ing to the radio, reading books or magazines, or watching televi-

sion [147]. Moreover, those who rated themselves most depressed 

and least happy during the deprivation experience requested  

the most auditory stimulation. Self-ratings of fear or anger were 

not significantly associated with the degree of stimulus seeking, 

indicating that while these feelings can be prominent during 

sensory deprivation, perhaps especially with confinement, they 

are not the only, or necessarily the primary, feelings associated 

with the experience.

Discomfort in the absence of sensory input and the pursuit 

of stimulation apparently for its own sake (i.e., stimulation 

without extrinsic utilitarian value) has led some investigators to 

consider stimulus seeking an inherent drive or motivation man-

ifest in the sense of curiosity and the experience of play [e.g., 

146, 148–153]. Several studies in animals provide further support 

for this view. Given boards covered with easily removed red 
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screws and unmovable green screws, monkeys soon remove all 

the red screws [153]. Placed in cages with shaded windows, 

monkeys repeatedly push buttons to open the screens, with no 

other apparent reward than the resulting visual stimulation 

itself [153]. The already impressive amount of time monkeys 

spend in visual exploratory activity (40%) is increased further 

after a period in which such behavior is restricted [154], as is 

the case with other appetitive behaviors.

More directly, sensory stimulation can be used instead of food 

as a reinforcement in learning or conditioning paradigms. Onset 

and/or termination of a light (i.e., a change in visual stimula-

tion) are effective laboratory reinforcers for mice [155] and rats 

[156]. A monkey kept in a covered cage during training learned 

a color discrimination task when each correct response was 

reinforced with a 30-second peek through a window into the 

laboratory [157]. Similarly, monkeys housed in dark boxes 

learned to press a bar for a reward of half a second of light. Just 

as food is a more efficient reinforcement in hungry than in sati-

ated animals, the rate of bar pressing increased in proportion to 

the length of time the monkey had been deprived of visual 

input [158].

In addition to discomfort, sensory deprivation in humans also 

produces perceptual and cognitive dysfunction. Many subjects 

in many studies report having visual sensations, and less  

frequently auditory sensations, while deprived of visual and 

auditory sensory input. In a large study of these phenomena, 

seventy-one young adults (all were high school graduates and 

most were college students) were asked to lie quietly in a small, 

sound-attenuated room for 72 hours. Black light shields that 

allowed the eyes to open and close but prevented visual input 

were taped to the face; auditory input was further attenuated by 
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ear plugs; and the subjects wore gloves to limit tactile stimula-

tion. The room included food, water, and toilet facilities. The 

subjects were instructed not to talk or make other noise. Forty-

two percent of the participants reported “seeing” lights or spots; 

20% “saw” shapes or forms; and 6% saw objects, people, or 

animals [159]. In this and other studies, many of these “visual” 

experiences were described as being beyond the individual’s 

control, more vivid than usual imagery, and outside rather than 

inside the head, but only rarely were they experienced as real 

and lifelike [159,160]. Visual experiences such as these can occur 

within the first hour of sensory deprivation, and, according to 

two studies that recorded electroencephalographic (EEG) activ-

ity during the deprivation period, occur when the subjects are 

fully awake [161,162]. Subjects also commonly report difficulties 

in concentration and focused, logical thought [e.g., 152, 163]. 

These difficulties proved significantly more common with com-

bined auditory-visual-tactual deprivation than with auditory-

tactual or auditory deprivation, even though all three involved 

the same laboratory setting, social isolation, and mobility  

limitations [159].

Formal testing has provided confirmatory evidence of these 

subjective changes in perceptual and cognitive function. 

Immediately after extended periods of multimodality depriva-

tion, tactile and pain sensitivity are increased, with some evi-

dence that tactile sensitivity might increase following visual 

deprivation alone [e.g., 164–166]. Performance is similarly 

improved on simple auditory detection tasks during [167] or 

immediately after deprivation [168]. In contrast, performance 

on more complex vigilance and cognitive tasks is generally 

impaired. For example, in or immediately after periods of depri-

vation, subjects have significantly more difficulty than nonde-
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prived comparison groups in searching for particular targets 

amidst distracting information [169], making words out of a set 

of scrambled letters [162,170], or in generating lists of words 

that begin with a particular letter [169]. These cognitive dys-

functions indicate that the absence of continuing activation of 

primary sensory areas of the brain, and therefore the absence  

of the cortical activation that normally fans out from these 

areas, leads to dysfunction of cortical areas that are important 

in multiple aspects of cognition. As Bruner concludes, percep-

tion and cognitive activity generally depend upon ongoing 

stimulation by variation in sensory input [171]. It is interesting 

that some of the same cognitive deficits can be produced by 

prolonged immobilization without sensory deprivation [172], 

and many of the deficits associated with sensory deprivation 

can be prevented if the subjects exercise during the deprivation 

period [173]. As Hebb suggested, anticipating both Bruner’s 

comment and his empirical work itself, the neural organization 

necessary for thought and action appears to be maintained by 

constant sensory stimulation, some of which results from motor 

activity [174].

Summary and Conclusions

Current understanding of brain function emphasizes the role  

of integrated networks of neurons, corticocortical connections 

among different brain regions, and transformation of informa-

tion through a series of cortical maps. The patterns of connec-

tions among cells central to all these processes develop through 

selective cell survival and growth and pruning of connections 

among cells. These physical processes are profoundly influenced 

by the type and amount of sensory stimulation. The survival of 

cells and the growth of new connections between cells depends 
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directly upon the level of activity of the cells, which itself 

derives directly from sensory stimulation of the input pathway 

of which they are a part. The structural and functional organiza-

tion of the brain can thus be substantially shaped by its environ-

ment. Empirical studies indicate that these effects extend beyond 

the primary sensory receptive areas and their immediate projec-

tions to reach the frontal lobes, several synapses beyond the 

sensory receptors themselves.

One set of studies demonstrating these effects produced  

alterations in brain functional organization by depriving 

animals of normal sensory input during the immediate postna-

tal period. While the effects were dramatic, the experimental 

alterations in sensory input were more extreme in degree, and 

more focused on a single sensory modality than is likely to 

occur naturally (e.g., suturing one or both eyes closed at birth). 

Other studies compared animals raised in relatively enriched 

environments with those reared in relatively impoverished 

environments, both of which were within the range of natu-

rally occurring conditions. Again, the effects were concrete and 

substantial.

The human brain is particularly sensitive to environmental 

influence. In all animals the brain is most sensitive to the effects 

of sensorimotor activity between birth and the attainment of 

sexual maturity. This period is much longer in humans than in 

any other species. The effects of environmental input are greater 

on the cerebral cortex than on other parts of the brain. The size 

of the cortex relative to the rest of the brain is greater in humans 

than in any other species. Experimental data demonstrating the 

effects of sensorimotor activity on the structure and function of 

the human brain are available from studies of patients with 

early-life abnormalities of vision, studies with new brain func-
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tional imaging methods, and studies of the effect of rearing 

environment on intelligence.

Adult humans do not like to be without sensory stimulation, 

even if they have no instrumental need for information. When 

they are in conditions of sensory deprivation, people seek stimu-

lation and soon become depressed and anxious. Moreover, their 

brains no longer work as effectively; they have illusory sensory 

experiences, altered perceptual thresholds, and difficulty with 

certain types of problem solving. This sensory dependence has 

just as much of a physical basis as other addictions. Moreover, 

this sensory dependence ties the individual to his or her sensory 

environment, makes it exceedingly difficult for a person to 

ignore continuing sensory input, and makes it extremely prob-

lematic when there are discrepancies between the new sensory 

information and existing structures shaped by previous envir-

onmental experience. These discrepancies are the topics of 

chapters 4 and 5.

The sensory stimulation considered thus far with regard to 

environmental shaping of brain structure and function has been 

primarily impersonal, for example, elimination of basic sensory 

information of all four modalities, conditioning rewards with 

light flashes or views of the laboratory, access to auditory reports 

of stock transactions. Although it was not the focus, control of 

the social dimensions of interaction has been implicit in some 

studies. Enriched environments in animal studies have some-

times included housing with other animals; IQ studies of only 

children have assessed the effect of the absence of sibling inter-

actions; and sensory deprivation experiments have also been 

studies of social isolation. Interaction with other individuals of 

the same species is a source of environmental stimulation that 

has powerful and specific effects on development of the brain. 

The next chapter focuses on these effects.





3  Effects of  the Social  Environment on 

Brain Structure and Function

The class mammalia is distinguished by the fact that females of 

mammalian species nurse and care for their offspring. The name 

mammalia, based on the presence of the milk-secreting mammary 

glands, suggests that the provision of milk itself is the most 

important aspect of this process. Even initial appreciation of the 

broader importance of nursing-related mother–infant interac-

tions for infant development focused on experiences of hunger 

frustration and satisfaction, and oral stimulation and gratifica-

tion. However, the provision and consumption of milk per se 

are only part of a much broader, polymodal social-sensory rela-

tionship between infant and parent.

Animal Studies

The Appeal of Somatosensory Stimulation for  Infants

The research of Harlow and collaborators with infant monkeys 

[e.g., 1] dramatically demonstrated the importance of the somato-

sensory relationship between mother and baby. In these studies, 

infants were separated from their mothers and raised in cages 

with access to both a wire mesh and a cloth “surrogate” mother. 
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Both surrogate mothers were kept at the same temperature as 

normal monkey mothers. Half of the monkeys received milk 

from the wire mesh mother and half from the cloth mother. Both 

groups spent much more time on the cloth than the wire mesh 

mother. The differential was greater by only a small amount 

when the cloth mother was the source of milk. The preference 

for the cloth mother became greater over time in both groups, 

the opposite of what would be expected from a food-hunger 

reduction conditioning model, which would predict increasing 

preference over time for the food-providing surrogate mother. 

Harlow and Mears concluded that “the disparity [in favor of 

selecting the cloth mother independent of which mother pro-

vides milk] is so great as to suggest that the primary function of 

nursing as an affectional variable is that of ensuring frequent and 

intimate body contact of the infant with the mother” [1, p. 108]. 

In other words, instead of the provision of milk being the end 

goal of the mother–infant interaction in and of itself, it is a 

means of ensuring contact between the mother and the infant 

because this contact is essential for development.

Oxytocin: The “Social” Neuropeptide Unique to Mammals

Real, living mothers provide a much wider range of sensory and 

behavioral stimulation for their offspring than did Harlow’s 

cloth surrogate mothers [2]. These maternal behaviors are less 

developed or apparent prior to pregnancy and childbirth, and 

are initiated and maintained by a variety of changes that take 

place during pregnancy and childbirth, including hormonal and 

neurochemical changes [3]. One neuropeptide involved in this 

process, oxytocin, is of particular interest for three reasons.

First, oxytocin plays a role in a wide range of maternal behav-

iors. The initiation of maternal behavior in rats, for example, 
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requires new mothers to overcome an aversion to the odor of 

neonates. At the time of birth, oxytocin is released in the olfac-

tory area of the brain and inhibits the firing of olfactory neurons. 

This appears to allow a functional reorganization of olfactory 

response that eliminates the aversion to neonate odors [3]. In 

sheep, vaginocervical stimulation that mimics the effects of 

giving birth can induce the release of oxytocin in the brain and 

the initiation of maternal behavior even in nonpregnant ewes 

[3]. If ewes are given epidural anesthesia that prevents neural 

transmission from the vagina and cervix to the brain, the effects 

of vaginocervical stimulation on oxytocin release and ewe 

behavior are blocked, indicating that the effects depend on 

brain activity. Not surprisingly, then, oxytocin injected into the 

brain can stimulate maternal behavior in ewes who give birth 

with epidural anesthesia and in nonpregnant ewes [3].

The second thing of interest about oxytocin is its role in social 

behavior more broadly. Approximately 5% of mammals form 

stable parental dyads [4, 5]. In monogamous prairie voles, paren-

tal pair bonding can be facilitated by injection of oxytocin or 

another similar neuropeptide called vasopressin [3]. Conversely, 

behavioral aspects of monogamy can be inhibited by injection 

of compounds that block oxytocin or vasopressin receptors [3]. 

Both oxytocin and vasopressin are released when prairie voles 

mate, thereby promoting the development of stable social bonds 

between future parents [3]. In mice, oxytocin appears to be 

necessary for adult social learning and recognition of familiar 

conspecifics. When the gene that directs synthesis of oxytocin 

is knocked out, and the mice are unable to make oxytocin, they 

are completely unable to recognize other mice, even after 

repeated encounters with them [6]. Other types of memory 

seem to be totally normal. Moreover, if oxytocin is injected into 
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a region of the brain called the amygdala, social learning is 

restored [6]. Brain functional imaging studies in human beings 

show that the amygdala becomes active when subjects look at 

emotionally expressive pictures of peoples’ faces [7, 8].

The third and most interesting thing about this remarkably 

versatile neuropeptide is that oxytocin is found only in mammals 

[3]. It is thus a concrete marker of the defining importance of 

social interaction in the development and life of mammals.

Effects of Decreased Maternal Stimulation on Infant 

Development

The critical importance of polymodal interactions between 

parent and infant for normal development of the infant has 

been demonstrated in many experimental studies in animals. 

For example, when 10-day-old rat pups are separated from their 

mothers for only 1 hour, growth hormone levels in the blood 

drop to half of their normal value [9]. Similarly, ornithine decar-

boxylase (ODC) activity, an enzyme important in protein syn-

thesis and an index of tissue growth and differentiation, drops 

to half-normal levels in the brain and other body organs. After 

the pups are returned to their mothers, values first rise substan-

tially above normal and then, within an hour, return to normal. 

If while separated from their mothers the pups are stroked with 

a camel’s hair brush to simulate licking by their mother, growth 

hormone levels and ODC activity both remain normal. Other 

types of sensory stimulation, including rocking, passive move-

ment of limbs, and tail pinching fail to provide similar results, 

demonstrating the specific importance of licking for the pups. 

Indeed, when pups remain with their littermates, and with a 

mother who has been anesthetized but remains available for 

nursing, warmth, and olfactory stimulation, levels drop as if the 
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pups were separated from their mothers. Thus, even access to 

nursing cannot maintain the physiological processes essential 

for normal growth in the absence of other active, specific, 

sensory stimulation by the mother. The relative unimportance 

of nursing itself for maintaining growth hormone levels and 

ODC activity is further demonstrated by measurement of ODC 

activity in rat pups kept with a mother whose nipples have been 

ligated. Despite the fact that the pups were accustomed to 

feeding approximately every 10 minutes, the experimentally 

created milk deprivation did not lead to the same drop in ODC 

activity seen in either pups separated from their mothers or pups 

kept with anesthetized mothers.

The dependence of infant growth hormone levels on specific 

contact with the mother is compounded by a similar depen-

dence of tissue sensitivity to growth hormone. Growth hormone 

regulates a variety of physiological processes throughout the 

body, and injection of exogenous growth hormone in normally 

reared rat pups leads to a fivefold increase in ODC activity. 

However, if the injection is given after 2 hours of separation 

from the mother, it has no effect on ODC activity. Thus, in 

addition to decreasing growth hormone levels and ODC activ-

ity, separation seems to decrease tissue sensitivity to growth 

hormone.

Similar processes are probably responsible for the pathologi-

cally diminished growth seen in institutionalized human infants 

who are provided with adequate food but not with normal 

social interaction [e.g., 10–12]. Indeed, extremely premature 

low-birthweight human neonates (mean gestational age 31 

weeks, mean birth weight 1,274 g) who were given extra tactile 

and kinesthetic stimulation while in the hospital (45 minutes 

extra per day in this study) grew more quickly (47% greater 
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weight gain), spent more time awake and alert, reached devel-

opmental milestones more quickly, and were discharged home 

from the hospital sooner than a comparison group who received 

standard hospital care [13, 14]. Moreover, the experimental 

group grew more than the control group despite the fact that 

both groups fed equally often and consumed similar amounts 

of food.

The effects of maternal separation on growth are also evident 

in the brain itself. Rat pups separated from their mothers for 24 

hours showed a twofold increase in the death rate of neurons 

and glial cells in the cerebral and cerebellar cortices, and in the 

white matter tracts that link different brain regions [15]. 

Monkeys repeatedly separated from their mothers for 5-hour 

periods between the ages of 13 and 21 weeks had abnormally 

large right frontal brain regions as adults. Although the time at 

which this subsequent abnormality developed is unclear, it is 

thought to probably result from an abnormal decrease in the 

cell pruning that usually takes place around the time of sexual 

maturation [16].

Lasting Effects of Maternal Stimulation during Infancy 

on Adult Brains and Behavior

Neurochemical studies of adult animals have found persistent 

abnormalities in multiple neurotransmitter systems in animals 

separated from their mothers during infancy. Expression of the 

dopamine transporter gene and dopamine-mediated stress 

responses [17], expression of serotonin receptor mRNA [18], 

expression of benzodiazepine receptors [19], sensitivity of glu-

cocortocoid receptors related to stress response [20], and sensi-

tivity to morphine [21] are all altered in adult rats who have 

been separated from their mothers for varying periods of time 
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as infants. Experimentally induced autoimmune encephalitis  

is more severe in adult rats that had been separated from  

their mothers as infants, suggesting an altered immune system 

function [22].

The actual neurochemical mechanisms through which early 

life experiences can affect neurochemistry and behavior in 

adult life have been identified in a series of studies of rat pups 

(23, reviewed in Ref. 24). It has been known since studies in 

the 1960s that separating pups from their mothers for 3–15 

minutes every day leads to decreased stress reactivity, decreased 

fearfulness, decreased steroid release from the adrenal glands 

during stress, and decreased aging of the hippocampus when 

the pups are adults. The story became more interesting when 

it was noted that after the rat pups were returned to their cages 

following the short periods of separation, their mothers 

increased the amount of time they spent licking and grooming 

the pups. Perhaps it was this increased maternal attention that 

led to the decreased stress reactivity and other behavioral 

changes in these rats when they became adults. Even without 

experimental manipulations such as the short separations of 

pups from their mothers, there is considerable variation from 

mother to mother in the amount of time they spend licking 

their pups. This made it possible to study the neural mecha-

nisms through which early-life sensory experience might 

produce lasting effects on brain function by comparing off-

spring of mothers with naturally occurring differences in  

maternal behavior.

Following this strategy, Michael Meaney and colleagues found 

that adult rats who had been licked more as pups had stress 

responses similar to rats who had been separated from their 

mothers each day (and then licked more upon return). This 
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showed that the effects observed in the “separation” experi-

ments were operative within the range of variation in naturally 

occurring rat behavior and were not limited to more extreme 

situations created by researchers [23, 24]. It remained possible, 

however, that the differences in stress response between adult 

rats who had been licked more or less as pups were characteris-

tics they inherited from their mothers rather than characteris-

tics they developed as a result of postnatal experience. To 

distinguish between these two possibilities, Meaney and col-

leagues took pups born to high-licking mothers and immedi-

ately after birth placed them with low-licking mothers. They 

also did the reverse, taking pups born to low-licking mothers 

and placed them with high-licking mothers. When these rats 

became adults, their stress responses were consistent with the 

type of mother that reared them and not with the type of their 

biological mother.

Further studies identified actual changes in the genes associ-

ated with stress response as a result of the degree of maternal 

licking. Shortly after birth, the surface of DNA is largely covered 

by small chemical complexes called methyl groups. These 

methyl groups limit access to the DNA and thereby limit activa-

tion or expression of genes. Experiences during the first weeks 

of life can lead to selective removal of these methyl groups, 

making some genes more active. The effects of experience on 

methylation are much greater during the first 3 weeks of a rat’s 

life than thereafter, and changes induced by experience during 

this “critical” period remain relatively unaltered throughout the 

rat’s adult life. By again using cross-fostering experiments, 

Meaney and colleagues showed that maternal licking initiates a 

series of neurochemical processes that selectively demethylate 

the genes that produce the glucocorticoid receptors in the hip-
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pocampus and frontal lobes that turn off the stress response. 

Through these processes, the early-life sensory experience of 

being licked and groomed leads to lasting changes in the struc-

ture and function of genes that regulate response to stress.

Some of the persistent neurochemical and behavioral effects 

of maternal care of female infants affect the way the infant 

functions as a mother herself when she becomes an adult. 

Females that had been separated from their mothers when they 

were infants showed lower than normal gene expression in areas 

of the brain associated with maternal behaviors when they 

themselves became mothers [25]. They also licked and crouched 

over their pups less often than other mothers [26], and their 

generally decreased ability to maintain attention and their 

increased response to stress have been hypothesized to further 

compromise their maternal competence [25]. Such intergenera-

tional effects are potentially self-propagating and even self-

amplifying. Moreover, since litter size [25, 27] and food 

availability [16] can influence the amount of licking and other 

behavioral interactions between mother and infant, a variety of 

environmental factors can influence maternal behaviors and 

their impact, across generations, on a range of individual and 

group behaviors.

Experimental studies in monkeys have demonstrated the 

effects of maternal deprivation on more complex aspects of 

adult social behavior, and some of these effects seem to have 

direct parallels in human beings. Comparisons between infants 

separated from their mothers shortly after birth and raised in 

small peer groups and infants reared by their mothers are most 

informative since both groups have ample social and physical 

contact with members of their own species. The major difference 

between groups is the presence or absence of a biobehaviorally 



94  Chapter 3

mature mother. Peer-reared and mother-reared monkeys show 

many behavioral differences even after reaching maturity 

(reviewed in Ref. 28). As infants and juveniles, peer-reared 

monkeys spend much more time clinging to one another and 

sucking on their own fingers and toes. Interactions among peer-

reared monkeys appear chaotic and are characterized by rapid 

fluctuations between periods of isolation and intense engage-

ment. Aggressive behavior is less common in peer-reared animals 

but more often leads to injury. Peer-reared juvenile monkeys 

show more signs of stress when they are separated from their 

cage mates and are rated by trained observers as generally more 

tense, timid, and emotionally labile. Peer-reared and mother-

reared monkeys differ in both baseline and stress-related levels 

of brain neurotransmitters and circulating hormones, with the 

peer-reared monkeys showing blunted responses in some and 

exaggerated responses in others.

Together these observations indicate deficient biobehavioral 

self-regulation in the peer-reared monkeys. Additional examples 

of deficient self-regulation are found in monkeys reared in 

partial or total isolation. Such individuals show altered tempera-

ture regulation, abnormal eating patterns marked by polydipsia 

and hyperphagia, and impaired regulation of body weight [29]. 

Consistent with this, monkey infants reared by inanimate, unre-

liable, or abusive mothers generally show more severe responses 

to separation than do monkeys reared by real and competent 

mothers [28]. The inanimate or inadequate mothers have less 

survival value than the highly competent mothers, and if the 

degree of separation distress were based upon the value of the 

absent object rather than the efficacy of self-regulatory mecha-

nisms that restore equilibrium, one would expect infants reared 

by competent mothers to experience greater distress. Similarly, 



Effects of the Social Environment  95

human infants whose mothers were rated by researchers as less 

sensitive and responsive to signals from their infant showed 

more negative responses to being put down, had longer periods 

of crying in general, and cried more when their mothers left the 

room [30].

Beyond deficits in self-regulation, peer-reared monkeys show 

evidence of decreased neurobiological structure or organization. 

Mother-reared monkeys show significant correlations among 

the activity of different brain neurotransmitter systems, among 

different measures of behavior, and between neurotransmitter 

and behavioral measures. Most of these correlations are signifi-

cantly reduced or absent in peer-reared monkeys [28]. A similar 

loss of neurobiological structure has been reported in human 

infants raised under conditions of near social isolation in insti-

tutional nurseries. In addition to a lack of facial or vocal expres-

sion, social withdrawal, and bizarre stereotypic movements 

similar to those described in socially deprived monkeys, these 

infants failed to show the normal daily cycles in cortisol  

level [31].

In an effort to make more ecologically natural experimental 

interventions in maternal–infant interactions, several experi-

ments have evaluated the effects of requiring mothers to spend 

more or less time foraging for food [e.g., 16, 32]. These varia-

tions in maternal availability within the range of what could be 

expected to occur naturally had effects on the development and 

behavior of offspring that were large enough for researchers to 

be able detect them with the relatively crude measures of brain 

structure and function now available. In one study, a third 

experimental group was created in which for half of the rearing 

period mothers were in a low-foraging environment and for half 

they were in a high-foraging environment [32]. This mixed 
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condition had a greater effect on infant development than did 

the consistently high-foraging environment. As discussed 

extensively in chapters 4 and 5, it is problematic for environ-

mentally dependent organisms when the environment (in this 

case, maternal presence and behaviors) changes so that it no 

longer matches the expectations and internal neuropsychol-

ogical structures generated by the previous environmental 

conditions.

Human Studies

Parental and social behaviors vary widely among mammals, as 

do the neurochemical systems related to these behaviors. The 

role of oxytocin in social learning among rats appears to be 

quite different from that in mice [6, 33], and while human 

beings do have oxytocin receptors in their brains, the receptors 

are in different brain regions than in monogamous voles and 

monkeys [3]. Behaviorally, visual and auditory interactions play 

a much more central role in human infant–parent bonding and 

social connections more broadly, and olfactory input is rela-

tively less important than it is in many other mammals.

Within the first 2 or 3 days of birth, human infants are able 

to distinguish their mother’s voice from that of other women 

and turn more readily to it [34, 35]. They are already familiar 

with their mother’s voice because it is one of the most intense 

acoustical signals measurable in the amniotic environment [35], 

and they can even distinguish the language spoken by their 

mother during pregnancy from other languages [36]. Such  

prenatal familiarity is then complemented by extensive early 

postnatal exposure. Thus, during an extended period of pre- and 

postnatal sensory-dependent development of the auditory 

cortex, the mother’s voice is the single most consistent stimulus. 
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By 20 days of age infants will suck significantly more on a nipple 

in order to hear a recording of their mother’s voice than they 

will to hear the voice of a female stranger [37].

Similar early sensory sensitivity to social stimuli is also evident 

in the visual system. Within hours of birth, human infants show 

selective visual sensitivity to the human face, looking at and 

following with their eyes schematic drawings of a face signifi-

cantly longer than other drawings similar to faces in the number 

and nature of individual visual elements [38]. This apparently 

inborn interest in human faces leads the infant to attend selec-

tively to this component of its visual environment. By 14 days 

of age, human infants prefer looking at their mother’s face 

rather than the face of a woman who is a stranger to them [39]. 

Such preferences soon extend to others whom they also see 

often. The infant’s preference for faces in full front presentation 

as opposed to faces seen in profile [e.g., 40] contributes to the 

infant and the adult simultaneously focusing attention on one 

another.

These innate social-sensory predilections, the dependence of 

growth itself upon social-sensory stimulation, and the intensity 

of pre- and postnatal social-sensory experience, rapidly link the 

infant and primary caregiving adults in mutually regulating 

dyadic systems (reviewed in Refs. 41, 42). The resulting synchro-

nization and mutual contingency of infant–adult behaviors are 

evident in sleep and electroencephalogram patterns [43], direc-

tion of gaze [44, 45], facial expressions [46–48], vocalization 

[49–51], and cardiac and behavioral rhythms [52].

The activity of the adults who are thus linked with infants 

affects the infant’s general physiological state and orientation 

to sensory input. Rocking, walking, and other kinesthetic stimu-

lation help quiet agitated babies and ease the transition to sleep 

[e.g., 53–55]. Slow, deep vocalization helps calm an agitated 
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infant, an increased pitch and timbre of the adult voice can 

rouse a baby from light sleep to alert awareness, and increased 

tempo and a staccato rhythm can overarouse an infant to the 

point of crying [56]. Infants even move in synchrony with the 

speech rhythms of the adult interacting with them [57].

Such connections with an infant produce a variety of psycho-

biological changes in parents [e.g., 58–60], and the biobehav-

ioral parallelisms and reciprocities evident between infant and 

parent result in part from these changes in the parent. However, 

it is the developing and relatively undifferentiated infant that 

is the more affected as it grows linked with the mature, struc-

tured, and self-regulating parental component of the dyadic 

system.

Infancy and childhood last much longer in humans than in 

other mammals, allowing greater influence of these social inter-

actions on brain development. The processes through which 

such interactions have their effects have been well studied, 

albeit most often descriptively rather than experimentally. 

Several distinct but overlapping and interacting processes have 

been described: instrumental parenting, turn taking, imitation, 

identification and internalization, and play. These processes are 

the basis for the long-lasting effects of the social environment 

on development of the human brain, the sensitivity of humans 

to change in their environment in general and their social envi-

ronment in particular, and the great efforts humans will make 

to maintain constancy in their environments.

Instrumental Parenting: Regulation and Training of 

Infant Physiology

The most varied of the processes, instrumental parenting, 

includes adjustment and training of infant physiology, creation 
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of the physical environment in which the infant and child 

develop, intervention in object-directed activities, and provi-

sion of motor and cognitive functions not yet developed in the 

infant. Adults regulate the infant’s state of arousal by speaking 

in calming or exciting ways; by positioning the baby in supine 

or upright positions; by holding the baby to the breast so it can 

suck, feed, feel the warmth and tactile stimulations of contact 

with the mother’s skin and learn the familiar sounds emanating 

from the mother’s heart and lungs; and by touching and moving 

the baby in repetitive and familiar ways. The same procedures 

help infants return to equilibrium after painful or otherwise 

distressing events. Adults come to recognize early signs of infant 

distress and respond with comforting interventions. Such inter-

ventions, of course, work by inducing neural activity in the 

infant that leads to reestablishment of equilibrium. As particular 

parental responses are repeated over time, especially when the 

infant is in similar neurobiological states of early distress, the 

quieting neural responses in the infant become quicker and 

stronger. Since the quieting responses are consistently linked 

with the onset of distress, the onset of distress can itself become 

an elicitor of the neural processes that contain it, and self- 

regulation develops.

The presence of adult-generated sensory input, through a 

soothing voice, calming touch, or rocking, for example, further 

enhances the quieting neural processes intrinsic and developing 

in the infant, and if the stress is great enough, such input may 

be essential for restoration of equilibrium. The more familiar the 

adult input and the more similar in detail it is to that provided 

on past occasions, the more effective it is. Thus, an infant is 

often quieted more quickly when it is held and soothed by its 

mother than when it is held and soothed by another woman, 
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even if the second woman has had as much or more experience 

caring for infants as the infant’s own mother. Adult sensitivity 

to early signs of infant distress or other changes in state comes 

from repeated observation of an infant’s responses, and much 

is apparently learned without conscious effort or even aware-

ness. Awareness can come from the parents empathically noting 

changes in themselves that result from changes in state in the 

infant half of their dyadic systems. Discussion with other adults 

caring for the infant, with adults experienced in the care of 

other infants, and with individuals designated as experts by the 

larger social group further increase explicit awareness of the 

signs of an infant’s distress. Parental modulation and training 

of infant physiology extend beyond the dimensions of sleep-

arousal and equilibrium-distress and include eating behaviors, 

eliminative functions, and exploratory behaviors [e.g., 61]. 

Linked with their parents in dyadic and family systems, infants 

develop physiological patterning that is influenced by and often 

similar to the patterns of their parents.

Instrumental Parenting: Creating New Objects  in the 

Rearing Environment

A second aspect of instrumental parenting is adult intervention 

in the infant and child’s object-directed activities. Kaye observed 

that “social interference in the object-directed activities of babies 

is such a commonplace occurrence that few authors have 

remarked on its absolute uniqueness to our own species” [62, p. 

193]. First, only humans create a large part of the inanimate 

environment that is perceived and acted with and upon by their 

offspring. Use of these human-made objects by infants and 

children alters their psychobiological development. The devel-

opment of visually directed behavior in infants is accelerated by 
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hanging objects of visual interest in their cribs [63]. As discussed 

earlier, new brain imaging techniques have shown that socially 

endorsed, repetitive use of human-made objects such as musical 

instruments is associated with actual changes in brain structure 

[64]. As discussed in chapter 2, school, perhaps largely through 

use of that most influential of human inventions, the printed 

word, appears to increase brain functional capability as mea-

sured by intelligence tests [65], and the originally robust but 

now decreasing difference in IQ between rural and urban popu-

lations has been attributed to the degree of exposure of rural 

residents to the objects and complexities of the human-made 

environment [66]. Increasingly, children develop in a human-

made rather than a naturally occurring environment.

Instrumental Parenting: Directing and Shaping Attention

Second, adults intervene in a child’s object-directed activities by 

directing the child’s attention from one object to the next and 

thereby influence not only the particulars of such activities but 

also the development of the child’s own attention-directing 

processes. If an infant is given a choice of playing with an object 

being handled by an adult or with an identical copy of the 

object that is closer, the infant will reach past the copy to play 

with the one the adult has [67]. By 6 months of age more than 

half of infants will follow their mother’s gaze, and by the time 

they are a year old nearly all will do so [68–70]. By 9 months, 

most infants point to objects [71], and at this same stage in 

development, parents increase their use of pointing when inter-

acting with their infants [72]. Initially infants respond to move-

ment of an adult’s head in one direction or another, but by 18 

months of age they are able to follow eye movements as well 

[70, 73]. The ubiquity of these mechanisms of shared attention 
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has led some to suggest that they are inborn, but experiments 

have shown that infants who are only 6 months old and do not 

initially follow an adult’s gaze in the laboratory can learn to do 

so through simple conditioning [70]. Thus, even if there is an 

inborn component of this important social developmental 

mechanism, the mechanism itself can be further affected by 

social interaction. These mechanisms permit relatively rapid 

and selective direction of attention to objects at a distance as 

well as those close at hand, and allow parental influence over 

infant perceptual (and related cognitive) activity as well as 

motor activity. Through such means, adults influence what in 

the continuous stream of sensory input infants are most aware 

of, become most familiar with, and think most about.

The corresponding effects on brain activity are pronounced, 

making internally concrete the invisible connection between a 

pointed finger and an attended object. Recordings of brain elec-

trical activity from the scalp or from the surface of the brain 

itself have identified specific wave forms associated with percep-

tion, reflecting the sequential activity of different groups of cells 

involved in different stages of sensory processing. When atten-

tion is directed toward a stimulus, the amplitude of the deflec-

tion increases, as does the extent of the scalp or brain over 

which they can be detected, while if attention is directed away, 

there are corresponding decreases (reviewed in Ref. 74, pp.  

265–268). For example, potentials evoked by presentations of 

sounds to a cat are markedly decreased when the sounds are 

presented at the same time that the cat can smell or see a mouse 

[75].

Functional magnetic resonance imaging (MRI) studies in 

humans provide similar evidence. For example, if subjects attend 

primarily to the sound track of a movie rather than the visual 
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portion, activity in the auditory processing areas in the tempo-

ral lobes is marked and activity in the visual areas of the occipi-

tal lobes is limited, even though both auditory and visual 

information is reaching the brain. When they switch attention 

from the audio to the visual portion of the movie, activity 

decreases in the temporal lobes and increases in the occipital 

lobes. Such effects are even evident within the visual field itself. 

If subjects attend selectively to one half of the visual field 

because that is where “target” stimuli occasionally appear, brain 

activity is much greater in the corresponding area of the visual 

cortex, even though most of the visual stimulation is distributed 

evenly throughout the entire visual field [76]. Given the critical 

importance of neuronal activity in establishing and maintaining 

interneuronal connections, the influence of adults on the atten-

tional mechanisms that can so markedly and selectively amplify 

some neuronal activities and diminish others must shape neu-

ronal circuitry in the developing brain of the infant and child. 

This circuitry is shaped by what the adults are interested in and 

direct the infant’s attention toward, features which themselves 

are the product of the adult’s own childhood experiences and 

the continuing effects of their adult social community.

Writing before the just-cited studies that provide support for 

their views, Vygotsky and Luria argued that parental direction 

of an infant’s attention is the origin of the child’s ability to 

direct its own attention [74, 77]. To quote Vygotsky:

In the early stages of development the complex psychological function 

was shared between two persons: the adult triggered the psychological 

process by naming the object or by pointing to it; the child responded 

to this signal and picked out the named object either by fixing it with 

his eye or by holding it with his hand. In the subsequent stages of 

development this socially organized process becomes reorganized. The 
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child himself learns to speak. He can now name the object himself, and 

by naming the object himself he distinguishes it from the rest of the 

environment, and thus directs his attention to it. The function which 

hitherto was shared between two people now becomes a method of 

internal organization of the psychological process. From an external, socially 

organized attention develops the child’s voluntary attention, which in this 

stage is an internal, self-regulating process [quoted in 74, p. 262].

Thus, from a very early age, social interaction with adults shapes 

the mechanisms that underlie social interaction, externally 

influences the direction and manner in which the infant’s  

attention is deployed, and shapes the development of the self- 

regulatory mechanisms that direct attention throughout the 

individual’s adult life. As a result, the self-regulation of attention 

varies in its particulars from person to person, culture to culture, 

and historical moment to historical moment.

Instrumental Parenting: Language and Other Symbolic 

Media

Language allows still more powerful, extended, and broad social 

influences to operate on the direction of attention and the 

development of voluntary attentional capacities. First, it allows 

finer distinctions in shared direction of attention than indicated 

by a gaze or pointing. Second, it allows the direction of ongoing 

internal cognitive and retentive operations after the original 

event or object of perceptual attention is gone. Third, it permits 

individuals who were not and are not even in the same place 

as the child whose attention is being directed to exert an influ-

ence. Given its powerful role in social mechanisms that help 

develop an individual’s ability to voluntarily direct their own 

attention, it is not surprising that language seems to play an 

important role in these human abilities once it is established. 
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Vygotsky emphasizes the importance of silently naming an 

object in order to focus one’s attention on it. Experimental 

studies confirm that naming an object can increase the sensiti-

vity of sensory processing, as could be expected from the  

evoked-potential and functional brain imaging data cited earlier 

that show increased neuronal activity when attention is focused 

on an object that is already in the sensory field. Beyond its role 

in self-direction of attention, inner language facilitates many 

other cognitive operations; for example, providing a vocabulary 

and structure for thought itself, making all such operations 

dependent upon this most human and most interpersonal of 

capacities.

It is known from the effects of localized brain lesions on 

behavior, and has recently been confirmed in several brain 

imaging studies [e.g., 78], that late-maturing frontal lobe regions 

play critical roles in language function in general and word 

generation in particular. These same regions are critical in the 

voluntary direction of attention. For example, animals that have 

had their frontal lobes surgically removed cannot inhibit auto-

matic responses to irrelevant stimuli and thus are unable to 

sustain goal-directed activity or perform short-term memory 

tasks. If, however, an animal is placed in complete darkness or 

given tranquilizers that lower its general sensitivity to sensory 

input, its performance on memory tasks improves [71, pp. 90–

91]. Thus we see that language-mediated, socially influenced 

regulatory processes are subserved by those regions of the brain 

that most distinguish the human brain from those of other 

mammals and that have the longest period of postnatal growth 

and development. These processes regulate the activity of the 

brain itself, and since the brain’s activity shapes its develop-

ment, adult participation in these processes throughout infancy 
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and childhood shapes the child’s developing brain. Social influ-

ence on development of the self-regulatory function itself leaves 

a lasting impact on brain growth and function. Moreover, as 

will be discussed more fully in the next chapter, even when fully 

developed, the self-regulatory, self-direction of attention is far 

from autonomous, and social input remains a built-in feature 

of these mechanisms throughout the life-span.

In recent years the rapid development and dissemination of 

largely nonverbal electronic games, which are often interactive, 

has created a new and fundamentally different mode of social 

shaping of brain development. Designed to capture and hold 

children’s attention, these games can provide hours per day of 

perceptual, motor, and cognitive exercises. Although their effect 

is not yet well studied, early reports document the influence  

of these games on the development of cognitive skill [79]. 

Efficacious therapeutic exercises have been developed that are 

aimed explicitly at inducing functional reorganization of the 

brain and enhancing specific underfunctioning cognitive and 

perceptual systems through sustained, repetitive performance of 

gradually and progressively more difficult variations of the same 

activity [80–82]. There can be little doubt that spending many 

hours a week of childhood on similar recreational games creates 

additional and perhaps even more powerful opportunities for 

social shaping of the particulars of brain development. Some 

observers have noted that deployment of attention is markedly 

different while playing most electronic games or watching many 

new music videos than during most preelectronic activities. 

Most notably, attentional shifts are rapid from item to item 

within the general activity, while attention to the activity itself 

is intense and sustained. Moreover, in most electronic games, 

language is absent and the speed of processing makes much use 
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of inner language and labeling counterproductive. In many 

music videos, when language is present the words are unintel-

ligible. The language system is thus used in a different and sub-

ordinate manner, compared with its use in reading or in internal 

or external speech. These new, electronic activities have the 

potential to substantially alter the functional configuration of 

adult human brains.

Instrumental Parenting: Provision of Motor and Cognitive 

Functions

In addition to creating much of the child’s environment of 

objects, and directing its attention from object to object or activ-

ity to activity, the instrumental parent participates with the 

child in shared activities, providing components of motor and 

cognitive functions of which the child is not yet capable. These 

functions include setting goals, selecting strategy, collecting 

necessary tools or objects, focusing and sustaining attention, 

and executing fine motor aspects of the task. For example, a 

parent may place before an active infant a sorting box with 

holes of different shapes on its top and objects of corresponding 

size and shape around it. After the infant picks up an object, 

the parent may guide its hand to the appropriate opening and 

help push it through. Later, if the infant carries the object to an 

appropriate opening, the parent may guide the infant by hand 

through the fine motor adjustments necessary to get the object 

through the hole. Through facial and vocal expressions, the 

parent may direct the infant away from an opening that does 

not match the object in its hand to one that does. When all the 

objects are in the box, the parent empties the box so the activity 

can begin again. Operating thus within a structure provided by 

the mind of the adult, i.e., a larger schema that integrates a 
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series of component sensorimotor routines into a larger behav-

ior, the infant can practice and develop sensorimotor routines 

that in themselves are of limited functional value and without 

direct reward but that become of great value when they are 

integrated with routines the infant will not master until later. 

The knowledge of this value is in the mind of the adult, who 

brings the infant’s incomplete efforts to fruitful reward or who 

directly rewards the infant’s partial accomplishments themself.

As the infant becomes proficient at an activity, the parent 

provides new variants of increasing difficulty; new boxes, for 

example, with more numerous and more finely discriminated 

openings and objects. As a child develops increasing compe-

tence in an activity that ranges broadly in difficulty, it is the 

adult’s memory that keeps track of the child’s performance, thus 

allowing the adult to renew the activity at progressively more 

demanding but not too demanding levels, and to keep the 

infant or child functioning in what Vygotsky called its individ-

ual and constantly changing “zone of proximal development.” 

And it is the adult’s memory that first allows an infant or child 

to stop a task when further effort at the time is not possible and 

return to the task at a later time.

These contributions of instrumental parenting to the child’s 

development are even more vividly evident in neurobiological 

terms. Most of the component functions provided by the parent 

as he or she participates with the child in progressively more 

complex behaviors are functions to which the frontal lobes of 

the brain make primary and essential contributions. Following 

lesions to the frontal lobes, for example, attention, memory, 

organization, planning, and strategy selection are markedly 

impaired. Given the prolonged postnatal physical maturation 

of these structures in human beings, lasting until or beyond 
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puberty, it is not surprising that adults must provide these func-

tions if they are to be present in the behavior of infants and 

children. Essentially, then, the frontal lobes of parents are func-

tionally linked with the lower brain centers and the sensory, 

motor, and association cortices of their infants and children. 

While the child’s frontal lobes are developing, the parents’ 

brains provide frontal lobe functions for the child. As discussed 

in chapter 2, neural activity in the primary and secondary 

sensory areas of the brain is propagated to the frontal and pari-

etal lobes, and is necessary for and influential in the functional 

development of these brain regions. Thus, the frontal lobe activ-

ity of parents shapes the development of their children’s frontal 

lobes through the parents’ use of their own frontal lobes to 

structure the activity of their children’s motor and sensory 

cortices.

Instrumental Parenting: Research Studies

Research studies on the effects of instrumental parenting have 

taken several different approaches. One generation of studies 

sought to demonstrate differences among cultures in the rate 

and extent to which individuals achieved the stages of cognitive 

capability described by Piaget (see Ref. 83 for discussion). The 

sequence of cognitive development described by Piaget was 

thought to reflect an inborn biological developmental thrust 

that might be altered by education and cultural context. These 

efforts were confounded, however, by the fact that the tests 

used turned out to be culturally specific rather than universal 

neurocognitive yardsticks. Individuals would show a particular 

cognitive capability on one test but not on another, while the 

second test would elicit the expected cognitive function in 

members of a second culture. Culture thus had profound effects 



110  Chapter 3

on the abilities of people to recognize, understand, approach, 

and perform tasks. The last part of the next chapter presents 

firsthand accounts by immigrants of the difficulty they have 

thinking and functioning in a new cultural environment. These 

difficulties arise in part from the fact that the cognitive opera-

tions necessary for solving certain problems are activated in 

culturally specific ways. It may not be possible in a foreign 

culture to recognize the nature of the problem with which one 

is faced, or to think about the problem in the appropriate 

way.

A second series of experiments has demonstrated the impact 

of English language schooling on thinking and behavior in 

cultures where people did not previously speak English or go to 

school [see 84]. When schools were first introduced, some chil-

dren in a village attended while others did not. In other instances, 

schools were established in one village, but not in a nearby 

village that shared the same culture. In both situations school-

ing had large effects on problem solving and the interpersonal 

communication of information, both in laboratory tests and 

tests designed to evaluate commonly occurring situations in the 

local culture. Indeed, the effects of schooling were greater than 

the effects of age; younger children who went to school outper-

formed older children who did not. These studies all have the 

virtue of comparing individuals from the same culture with 

measures of function derived from that culture. A final group of 

studies have identified specific cognitive strengths associated 

with particularly prominent features of individual cultures [e.g., 

84]. Learned men from a nonliterate New Guinea society report-

edly are able to carry 10,000–20,000 names around in their 

heads [84]!
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Turn Taking

Kaye has made the intriguing suggestion that human infants are 

the only mammalian infants who nurse in bursts, sucking for 

10 seconds or so and then pausing with the nipple still in the 

mouth, rather than sucking for a more extended period, drop-

ping the nipple, and attending elsewhere [41]. The maternal 

response to this pause, he goes on to suggest, is automatic and 

universal. Even first-time mothers who report never before 

having even held a baby jiggle a baby while nursing it, especially 

when the baby pauses from sucking. According to his observa-

tions, infants are more likely to resume sucking just after jig-

gling stops than they are either during jiggling or if they had 

not been jiggled. When babies are 2 days old, each jiggling lasts 

an average of 3.1 seconds. When they are 2 weeks old, their 

mothers have shortened the average jiggle to 1.8 seconds. The 

mother’s actions serve to organize this most basic and repetitive 

interaction between infant and mother, providing the proto-

type, Kaye argues, for turn-taking interactions in general.

Similar maternal interventions soon thereafter structure  

into interactive bursts the infant’s smiles, vocalizations, and 

wide-mouthed expressions that initially are themselves ran-

domly distributed in time [41]. While turn taking may not be 

unique to human beings, nowhere else in the animal world is 

it as developed, and in no other animals is it sustained over 

time in anything like a dialogue. Kaye remarks on the com-

plaints of scientists who first taught apes to use sign language. 

The apes were “terrible about interrupting,” found it difficult 

to take turns, would usually follow each sign with some kind 

of action, and could not create even a briefly sustained dialogue 

[e.g., 85].
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With the development of language, turn taking is further 

refined and more firmly established. However, adults continue 

to play critical roles in creating, sustaining, and shaping dia-

logues with their children, again providing skills that their chil-

dren have yet to develop. Kaye videotaped mothers sitting at 

the kitchen table with their 2-year-old child looking together at 

a picture book, playing with a toy tea set, and playing with a 

family of dolls and their furniture. More than 20,000 “turns” 

were categorized as simple responses to a partner’s previous 

turn, as turns which in adult discourse it would be rude not to 

react to in some way, and/or as a combination of the two (“turn-

abouts”). The children produced many responses and some 

turns that elicited responses, but very few turnabouts. Mothers 

produce many more turnabouts and turns that elicit responses. 

This contrasts with child–child interactions, which have few 

turnabouts and as a result much shorter conversational chains. 

It also differs from normal adult–adult conversations, which 

also have few turnabouts but many responses that create an 

extended dialogue. Moreover, the mothers maintain a topic that 

is of interest to the child, but it never goes the other way 

around. In addition to choosing and/or maintaining a topic of 

interest to the child, the mother also provides the sustaining 

logic and memory of the extended conversation, including a 

hierarchical structure of major and subordinate themes. As Kaye 

summarizes, “the effect of this enduring discourse frame is to 

involve the infant in dialogue that is always beyond his own 

capabilities for intentional discourse” [41, pp.102–103].

As described in relation to the adults’ role in directing and 

sustaining attention, these parental functions—initiation, sus-

taining focused attention, keeping the topic in mind, and creat-

ing and clarifying a logical structure—are subserved largely by 
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the frontal lobes of the brain. Again, then, the parental frontal 

lobes are driving the infants’ language and sensorimotor activi-

ties, filling in form and shaping the development of the child’s 

own frontal lobes. As indicated by Vygotsky, what goes on as 

an interpersonal dialogue for years during a child’s development 

becomes an intrapersonal aspect of the child’s own thought 

processes. Again, the role of language is clear, first as the medium 

of the interpersonal process and then as the medium of thought 

within the individual’s mind.

Imitation

Because of its ubiquity and automaticity, imitation is an impor-

tant process through which human adults shape the developing 

brains of their offspring. Although not unique to humans, as 

observation of apes in metropolitan zoos attests, it is much more 

readily and more often elicited in human beings [86]. Moreover, 

the prolonged and close bond between human parent and child, 

and the extended period of postnatal development of the human 

brain, allow imitation to have a more extensive impact on 

human growth and development than in other primates. And 

although imitation does not depend on turn taking and dialogic 

interactions, these allow imitation of more complex and sequen-

tial behaviors. Imitation is as basic a process as the stimulus 

seeking or curiosity described in chapter 2. It may be understood 

as “structure seeking” or a search for organizational templates. 

It is a direct and concrete mechanism to shape the infant brain 

according to the particular mix of adult features, structures, and 

behaviors surrounding the infant on a regular basis. It has been 

suggested that autism, a pervasive developmental disorder that 

broadly compromises intellectual and social function, derives 

from a fundamental inability to imitate [86].
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Studies in monkeys have identified cells in the frontal lobe 

that increase their firing activity both when the monkey makes 

a particular movement and when the monkey observes the 

experimenter making the same movement [87,88]. These “mirror 

neurons” are concrete evidence of the link between imitation 

and behavior. Brain functional imaging studies in human beings 

similarly show that specific areas within the frontal and parietal 

lobes that become active when subjects perform patterned finger 

movements are also active when they observe another person 

making the same movements. The activation is greatest when 

the subjects make and observe the movement at the same time, 

directly showing the effect of imitation on the neural system 

that performs the observed behavior [89]. Moreover, the areas 

of the brain involved, the frontal and parietal lobes, are precisely 

those that show the longest period of postnatal maturation and 

the greatest increase in size in human beings compared with 

other mammals. This association between the frontal lobes and 

imitation is further supported by the clinical observation that 

damage to the left frontal lobe can reduce a person’s ability to 

imitate [90,91]. The area within the frontal lobe that is particu-

larly active during brain imaging studies of imitation, the pars 

opercularis or Broca’s area, is also the area that usually plays a 

critical role in the language function, providing a physiological 

basis for the close connection of these two important human 

functions [92].

Imitation has been demonstrated in neonates as young as 2 

weeks of age. For example, one group of researchers videotaped 

babies for 150 seconds following one of three different adult 

behaviors, each lasting 15 seconds: (1) the adult held their face 

still; (2) the adult stuck their tongue out repeatedly; or (3) the 

adult opened and closed their mouth repeatedly. The infants 



Effects of the Social Environment  115

stuck their tongues out more often after watching the adults 

stick their tongues out, and opened their mouths more often 

after watching the adults open their mouths [93]. Systematic 

observations of mothers and 3-month-old infants found that 

both were more likely to vocalize if the other was vocalizing 

[94]. The dramatic utility of imitation is evident in a laboratory 

study of 6-month-old infants. The infants were seated on their 

mothers’ laps, facing a table on which there was a toy directly 

in front of them but behind a clear Plexiglas wall. None of the 

infants reached around the Plexiglas and got the toy themselves 

even when given ample time to do so. However, if the mothers 

simply reached around and got the toy while the infant was 

watching, without touching, enticing, encouraging, or reinforc-

ing their infant’s efforts in any way, all infants began within 

minutes to reach around the wall and grab toys [41, pp.169–

170]. They were able to transfer the skill to their other hand, 

and to retrieve toys different from the one their mother got.

Imitation has such great developmental impact because it  

is consistently operative throughout the moment-to-moment 

unfolding of everyday life. The infant’s caregivers demonstrate 

and model ways of doing many things many times in the course 

of caring for the infant and while working within view of the 

infant. If an infant reaches for a toy with a closed hand and as 

a result pushes it away, the adult returns the toy by reaching 

with an open hand. If a child fails to visually identify the most 

effective place on which to grasp an object, or fails to integrate 

that visual information with its motor activity and as a result 

drops the object, the caregiver demonstrates the correct way to 

obtain the object. When an infant imitates the correct way to 

do something, the event is often immediately noted by the 

adult with vocalizations of pleasure and approval. When mothers 
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deliberately demonstrate things to their infants, most mothers 

move their heads, arms, or body repetitively, with variations 

introduced subtly over a series of repetitions. Experimental 

studies indicate that this is optimal for attracting and holding 

a baby’s attention [95].

By 4 months of age, infants will imitate the goals or ends of 

actions they observe, even doing so by different means [41, 

p.169]. Such behavior is evident throughout childhood and 

adolescence in such thoughts as “If she is doing that perhaps I 

should also” or “If he wants that, so do I.” Indeed, it seems to 

be present in adulthood as well, even if it is embedded in such 

thoughts as “If she wants it, then maybe there is something 

good or useful about it that she knows and I don’t.” Related to 

the imitation of ends is the imitation of value or affective 

response. If, for example, an infant and mother establish 

common attention toward a robot, and the mother expresses 

joy and interest in the robot, the infant will be likely to touch 

it for an extended time and even pat or kiss it. If instead the 

mother expresses fear, most babies will not touch it at all and 

others will swat at it [96]. Such social referencing for valuation 

is also prominent in later childhood and adolescence, and con-

tinues throughout life, again probably with both reasoned and 

imitative components.

It is not possible to assign precise relative values to the rea-

soned and imitative components in adults when they follow 

the examples of others in what they strive for, desire, and like 

or dislike, but wide swings in style and fads and the technique 

and impact of advertising indicate that the role of imitation per 

se remains large. Moreover, the utilitarian value of imitation  

in infancy and childhood should not suggest that imitation  

be subordinated to hypothetical drives or other bases for goal-
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directed behavior in efforts to understand human nature and 

development. Imitation is a primary developmental process, 

and is evident when children imitate animals during play as 

well as when they imitate and acquire silly idiosyncrasies of 

those near to them, both of which are without extrinsic value. 

Indeed, as cross-cultural and subcultural analyses show, much 

of what is experienced as goals is the product of social pro-

cesses. And as this book argues in general, even much of the 

reasoning offered as a rational basis for following the goals or 

valuations of others is itself imitative in its nature or origins. 

This is not to argue that there are no drives, desires, or needs 

intrinsic to human nature. It is to say that the need to eat, the 

need to procreate, and the need for physical self-defense are  

no more basic to human nature than the need for sensory 

stimulation, the need for affiliation, and the inclination to 

imitate. While the former are essential for life itself, it is the 

latter that give human life its particular form, that are the basis 

for human society and culture and for the dominance of the 

human species.

Language itself is only realized through imitation. While the 

capacity for language is linked to genetically encoded physical 

features unique to the human brain, and human infants babble 

even in phonemes specific to languages they have never heard, 

the language they do learn is the one they hear and imitate. 

They soon lose the capacity to utter sounds they do not hear 

and imitate, and, as the sad cases of children raised in social 

isolation attest, when there is little or no chance to hear and 

imitate speech, the capacity to speak and to understand lan-

guage does not develop. New research on parental modeling  

and infant imitation of speech indicates that when talking to 

their infants, parents speak a “babyese.” Certain key phonetic 
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distinctions are exaggerated and extended in time [97]. Once 

the infant’s developing auditory system can reliably make the 

perceptual distinction, parents gradually normalize their speech, 

again keeping the infant operating in its zone of proximal devel-

opment. This seemingly automatic and universal parental 

behavior, so ideally suited for the infant’s neurodevelopmental 

environmental needs, attests once again to the natural fit and 

importance of the parent-child dyad in shaping infant develop-

ment. While some features of parental input are generally 

uniform across individuals, others vary as a result of either 

genetic or social environmental factors and create for each 

infant a unique mix of formative stimulation.

Acquisition of language provides a particularly informative 

example for understanding two aspects of the relationship 

between development-shaping social stimulation and character-

istics of the brain itself. First, an important characteristic of 

imitative development of language is that the capacity is 

extremely strong for approximately the first 10 years of life and 

diminishes rapidly thereafter. Most children learn to speak and 

understand languages with ease during this period, but after 

that, acquisition of a new language is a laborious process that 

involves a very different sort of effortful study, even for teenag-

ers. Here again, we see age dependence in the plasticity of neural 

structures. Imitative shaping in general probably follows a 

developmental time course similar to that so readily evident in 

acquisition of language. That is, after reaching puberty, imita-

tive shaping of the brain to features of the environment is 

decreased, and as a result the individual becomes more set in 

his ways; a sense of individual identity begins to crystallize and 

the relationship between the individual and his environment 

begins to change. Increasingly, energy and effort are spent acting 
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on the environment, or positioning oneself within the environ-

ment so as to maintain the symmetry and parallels between 

inner structure and outer reality that first developed as a result 

of the almost unlimited internal plasticity.

The second aspect of language acquisition that is of particular 

theoretical significance is the fact that if the usual language 

areas of the brain are destroyed in early childhood, children can 

still converse, read, and write. In most individuals the language 

function critically depends on the activity of similarly (but not 

identically) located regions within the left cerebral hemisphere. 

Indeed, these areas have a distinctive cytoarchitecture that dis-

tinguishes them from homologous areas in the right cerebral 

hemisphere and from similar areas in the brains of nonhuman 

primates. However, if illness or injury destroys these areas during 

the first years of life, language develops by relying instead on 

right-hemisphere structures [e.g., 98–100]. The language func-

tion is not entirely normal in these individuals, but the deficits 

are relatively subtle [101]. This has profound implications for 

understanding the relationship between the existence of special 

areas of the human brain that have distinctive anatomical fea-

tures and special human functional capabilities.

No other animal has a language capacity that approaches that 

of human beings who have had their “language hemispheres” 

removed in early childhood. It is widely thought that the lan-

guage capability in humans is due to special features of the brain 

that make human language possible. These have been linked to 

handedness and to functional specialization of the cerebral 

hemispheres, both of which are also much more marked in 

humans than in other primates. Consistent with this, lesions  

in these left-hemisphere areas in adults cause lasting deficits in 

language. One interpretation of these observations has been 
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that the evolutionary development of these areas made lan-

guage possible in human beings. Presumably, the thinking goes, 

these areas served some protolanguage function in now-extinct 

ancestors of Homo sapiens and evolved to the point of producing 

language through the combination of further mutation, selec-

tive mating, and environmental selection. What then do we 

make of the fact that if the very areas resulting from this critical 

evolutionary development are eliminated early in life, language 

develops nonetheless? For one thing, this observation is further 

testimony to the power of the human brain, in large part 

through imitation, to shape itself according to dominant fea-

tures of the environment in which it develops. However, is it 

not also evidence of a dissociation between the capacity for 

language and the unique evolutionary processes and anatomical 

structures on which it is thought to depend? And does this  

dissociation not challenge the original understanding of the 

origins of the language capacity in humans? For if it is possible 

for humans to develop language without these structures,  

surely a theory that bases the evolutionary development of 

language primarily on the development of these structures is 

incomplete.

What it suggests instead is an expanded appreciation of the 

role of imitation, and social shaping of neurocognitive develop-

ment, in the cumulative, transgenerational evolution of human 

beings. In this view, the evolutionary appearance of brain 

regions with some new and special functional characteristics 

enabled the development of language, providing a behavioral 

seed that grew into spoken language through generations of 

social cultural development, and then into written language 

through a more recent and more transparently social process. 

The relationship of the original behavioral seed to language as 
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we know it is unclear, as is the initial, critical, generative func-

tional change in the brain. Under most circumstances the lan-

guage function continues to depend largely on the function of 

the special brain regions that provided the original behavioral 

seed. However, if these parts of the brain are destroyed, language 

can be subserved by different brain regions altogether. Once 

language exists in the interpersonal, cultural environment, the 

more general power and tendency of the human brain through 

imitation and related mechanisms to shape its growth around 

recurring features of the environment in which it finds itself 

allows the capability for language to develop in the absence of 

the areas that many thousands of years ago provided the func-

tional characteristics that allowed human beings and human 

societies to first develop languages. This capability is subserved 

instead by more ordinary brain tissue. Moreover, as indicated, 

in the few known and tragic instances when children with 

physically intact brains were raised in near-total social isolation, 

the children had little or no language ability. One must con-

clude that language is not a property of the human brain but 

rather of human society and culture. If all living people were 

rendered permanently speechless and illiterate, their offspring 

and succeeding generations would be unable to speak despite 

having normal brains, and language, this most distinctive of all 

human characteristics, would be lost to the human species.

Internalization and Identification

Of all the objects in the infant and child’s sensory experience, 

animate or inanimate, the most prominent are the parents  

and/or a select few other primary caregivers, followed in varying 

degree by siblings. These figures are imitated piecemeal: the 

ways they direct their attention, feel about things, think about 
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things, organize things in the world and in themselves, think 

about themselves and their activities, and do this or that. It is 

they also who instrumentally lend their organizing schema, and 

other frontal lobe functions, to incorporate the developing 

child’s newly acquired motor and perceptual skills into larger 

behavioral units, and in doing so shape the development of the 

child’s own schema, behavioral routines, and frontal lobe func-

tions. The composite effect of these experiences is to create in 

the child a mix of qualities that resemble those of these promi-

nent figures. We call these composite effects internalization or 

identification.

Psychoanalysis has provided important insights into these 

processes. These insights come from a different type of data and 

different type of data acquisition process than we have consid-

ered so far. Instead of direct observation of developing children 

in their homes or in a laboratory, psychoanalysts listen to adults 

describe their thoughts, feelings, and experiences in the world; 

observe their behavior during analytic sessions; and study the 

structure and patterns of their speech. In addition, and probably 

most important, the psychoanalytic situation promotes the  

creation of dyadic patient-therapist systems that are operative 

within the analytic sessions. The analyst observes the roles and 

characteristics assumed and exhibited by the patient in the dyad 

and the feelings the patient experiences in those roles. Moreover, 

the analysts monitor the roles and feelings they themselves 

experience as the complimentary half of the dyad. Many of the 

observations made in these ways by psychoanalysts, and the 

accompanying theoretical deductions, are remarkably similar to 

those already presented and derived from other disciplines. This 

concordance between observations made from very different 

theoretical and methodological vantage points adds credence to 

both sets.
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In the parlance of psychoanalysis, the ego is the part of the 

psyche that perceives, reasons, thinks rationally, and acts. 

Writing in 1926, Fenichel stated that changes in the ego as a 

result of the adoption of the characteristics of another person 

have long been familiar to psychoanalysis. Called identifica-

tions, they were presented as an alternative relationship to that 

of a libidinal involvement with an important person (or object) 

in the external world [102]. Freud described identification as 

“the assimilation of one ego to another one, as a result of which 

the first ego behaves like the second in certain respects, imitates 

it and in a sense takes it up into itself” [103, p. 47]. Greenson 

says that in identifying with a person (or object) the self is 

transformed, becomes similar to that person, and adopts the 

person’s behavior, attitudes, feelings, posture, etc. [104]. Reich, 

in language similar to that used earlier in this chapter, explains 

that “the child simply imitates whatever attracts his attention 

momentarily in the object.  .  .  .  Normally these passing identifi-

cations develop slowly into permanent ones, into real assimila-

tion of the object’s qualities” [105, p. 180].

Much of psychoanalytic thinking rests traditionally on the 

starting assumption or view of individuals as independent 

agents or entities, with a central ego, I or self. The problem from 

this starting point is then having to connect individuals with 

one another, a problem solved in psychoanalytic thinking pri-

marily by the posited role of drives that lead or push one indi-

vidual to act upon another. In the course of such actions, 

interpersonal contact is made and relationships formed, but the 

nature of these contacts and relationships is influenced funda-

mentally by the drives that initiate them. Fenichel sees in  

identification a quite different type of relationship between 

individuals and people or objects in their environment [102]. A 

critical difference between these two types of relationships is the 
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degree of separateness among individuals assumed as the start-

ing point. Fenichel comments further on this difference, remark-

ing that in identification the barrier between the ego and the 

world of things is abolished but without an impairment of 

reality testing. The ego has taken over the form, the interests, 

and the function of the object [102].

More recent psychoanalytic writers have expressed positions 

even more similar to the one being developed in this book. 

Describing Winnicott’s ideas, Ogden explains that “a new  

psychological entity is created by mother and infant that is not 

the outcome of  .  .  .  simple summation of parts.  .  .  .  It is  .  .  .  the 

mother-infant that is the unit of psychological development” 

[106, p. 171]. Winnicott himself writes that the behavior of the 

environment is part of the individual’s own personal develop-

ment [107] and Greenson states that at early stages of develop-

ment perception implies transformation of the self [77]. So, 

while the theory developed in this book places much less 

emphasis than does classic psychoanalytic thinking on drives 

such as love, aggression, and hunger in shaping human develop-

ment and relationships, some psychoanalytic thinkers have 

come to a position similar to the present one. Moreover, despite 

holding some very different tenets regarding the degree of sep-

arateness and the nature of relatedness, psychoanalytic observa-

tions of identification provide additional evidence of imitative 

shaping of the developing human mind.

Impressive similarities between psychoanalytic observations 

and those of psychologists such as Vygotsky and Luria are also 

noteworthy, especially given the differences between the two  

in theoretical assumptions, cultural context, and observational 

techniques, and the independent development of each school 

of thought. In An Outline of Psychoanalysis, Freud wrote, “A 
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portion of the external world has, at least partially, been aban-

doned as an object and has instead, by identification, been 

taken into the ego and thus become an integral part of the 

internal world. This new psychical agency continues to carry on 

the functions which had hitherto been performed by the people 

in the external world” [108, p. 205]. Here again the contrast 

between libidinal relationships with an object (or person) and 

identification is evident. Here also is explicit recognition that 

functions performed by other individuals in the child’s life 

become part of the child’s competence by identification. 

Similarly, Hartmann, a psychoanalytic colleague of Freud’s, 

wrote that introjection is an ontogenetic process that allows 

internal regulation to replace environmental regulation and 

internal processes to replace external action [109]. Writing more 

recently, Loewald states that the psyche now is seen as an emerg-

ing organization that evolves through active and increasingly 

complex interchanges with people. These interactions and rela-

tionships become internalized, creating a system within the 

individual of interactions, relationships, and connections among 

different elements to produce the intrapsychic structure [110]. 

These views from psychoanalysts are remarkably similar to 

Vygotsky’s description quoted on pages 112–113, of how a 

“function which hitherto was shared between two people now 

becomes a method of internal organization of the psychological 

process” [74].

An important feature of these processes, then, is that what 

becomes internalized are not only the qualities of other, more 

mature individuals, but also interpersonal or even multiperson 

processes that had not previously existed in any particular indi-

vidual. That is, the qualities of the developing individual arise 

from interactive combinations of processes based on several 
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individuals, just as, by analogy, an individual’s genetic makeup 

is a unique combination of parental components that can 

produce qualities that do not exist in either parent. The creation 

of interindividual variation in functional characteristics is 

enhanced through internalizations of interpersonal rather than 

intrapersonal processes, just as genetic variation is enhanced 

through sexual rather than asexual reproduction.

Psychoanalysts have expanded the notion of internalization 

to include identifications with other animals and with human 

artifacts. As Schafer writes “the subject may  .  .  .  identify with 

representations of non-human creatures and things as well as 

those of other persons. Identification with pets, wild animals, 

and machines, to give a few examples, are not rare. He may also 

identify with representations of non-living persons, such as  

fictional characters, ancestors and significant figures of local, 

national or world history or myth” [111, p. 307]. Powerful 

examples of identification with nonhuman creatures are evident 

in the traditions of certain Native American peoples. Young 

men, for example, were named for animals with whom a special 

characterological connection was assumed, and the passage into 

manhood sometimes included spending several days alone in 

the forest meeting the spirit, and perhaps a living example, of 

the animal and thereby assuming important qualities of that 

animal.

The array of fictional, mythical, and inanimate objects avail-

able for imitation and identification increases from generation 

to generation, as the machines, fictional characters, and heroes 

of the previous generation become available to the next, and as 

new forms of information technology make representations of 

objects more widely available. Interest in many of these “sec-

ondary” objects can reflect already-formed characteristics of an 
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individual, rather than relationships that transform the indi-

vidual, as will be discussed shortly. However, psychoanalysts 

suggest that interactions with these objects can be formative as 

well.

With the wide array of people, relationships, and other objects 

with which a child may identify, one might predict that the 

integration, harmony, and internal consistency of the resulting 

internalizations would not necessarily be a matter of course. 

And indeed, psychoanalytic observations indicate that conflicts 

among internalized qualities are not uncommon. Freud stated 

specifically that conflicts among different identifications are not 

purely pathological [112], and Erickson considered a major task 

of adolescence to be the subordination of childhood identifica-

tions to produce a lasting pattern of inner identity [113]. Here 

again, social influences are profound, according to Erickson, as 

adolescents struggle to integrate their personal mix of identifica-

tions into a stable personal identity that also fits with social 

mores and available social roles. When doing this, the individ-

ual chooses an ideology, from among those presented by his or 

her society, that offers a seeming correspondence between inner 

and outer worlds and that provides “a geographic-historical 

framework for the young individual’s budding identity” [113, 

p. 284]. At the same time, the adolescent strives to find a niche 

in society that “will reconcile his conception of himself and his 

community’s recognition of him” [113, p. 268].

Chapter 5 will address in detail the force and persistence with 

which individuals will work or fight to maintain this niche and 

their ideology. It is interesting at this point, however, to note 

the developmental changes in relationships between object and 

perceiver suggested by the oral, anal, and phallic developmental 

stages that figure prominently in psychoanalytic thought. In 
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the oral stage, the highly plastic and rapidly developing infant 

is easily transformed by multiple identifications and internaliza-

tions. By the anal stage, the child’s psyche has a structure of its 

own; identifications are more grudgingly fitted in and they lead 

to more limited changes in the child. In the phallic stage, the 

child begins to act on, alter, and shape his or her environment 

instead of being shaped by it. From the perspective of individual 

subjective experience, at least as constructed by contemporary 

Western society, the phallic stage marks the beginning of the 

creative and instrumental action in the world that has made 

humankind the master of its environment. However, much or 

most of this action is aimed at maintaining a fit between an 

increasingly fixed inner world and a continually changing 

external world.

In another paradoxical disjunction between individual and 

group phenomena, it is really the early shaping of the infant 

and child’s psyche by the human-influenced environment, with 

the unique mixing of qualities from different adults and the 

internalization of historically influenced interpersonal pro-

cesses, that has led to new generations with new qualities and 

to the rapid evolution of human capabilities, human culture, 

and human dominance. While the action of developed indi-

viduals expresses and instantiates this intergenerational plastic-

ity, it is fundamentally conservative within the individual, 

seeking to mold and keep the external world consistent with 

the individual’s established inner structures.

Psychoanalysts have identified interesting examples of this 

conservatism, which is called projection and projective identi-

fication. In projection, parts of the self are projected out onto 

the world, and the world is perceived and/or experienced as if 

it had these properties. Inner-outer consistency is maintained 
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by seeing the outer as if it were identical with the inner, even 

if it is not the case—a far cry from the early imitation of the 

outer and resulting transformation of the inner. As the individ-

ual relies on projection, he or she is blind to novelty. Cognitive 

psychologists refer to similar processes when describing the role 

of internal, experience-based schema in focusing attention and 

in organizing and interpreting perceptions. Such schemas, for 

example, assign different natures to the yellow liquid in a plastic 

cup held by a standing man dressed only in shorts, depending 

on whether he is by a swimming pool or in a doctor’s office.

In projective identification, an individual projects part of the 

self onto another person, and then identifies with that other 

person. To maintain the fit, the person upon whom the attri-

butes are projected is pressured by subtle and not-so-subtle 

means to act in a manner consistent with the projected quali-

ties. The psychoanalytic situation is structured to foster projec-

tive identifications. By monitoring the ways in which he or she 

is perceived and the pressures he or she experiences to feel or 

act a certain way, the analyst learns about the internal psychic 

structure of the patient.

The following clinical vignette provides a dramatic example 

of this process [114]. The patient was a 40-year-old businessman 

who described his father as a powerful, irate, extremely demand-

ing, and sadistic man who punished his children severely for 

minor misbehaviors. He described his mother as shy, socially 

withdrawn, and completely submissive to his father. The father’s 

qualities, the mother’s qualities, the patient’s relationship to his 

father and to his mother, and the relationship between the 

patient’s parents had all been internalized in the patient and 

affected the ways he perceived, understood, and acted in the 

world. Shortly before the treatment session of interest, the 
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patient had begun dating a woman who worked in the large 

hospital complex with which the therapist was associated. The 

evening before the session, the patient had asked his lady friend 

whether she knew his therapist and, upon finding out that she 

did, pressed her for information about him. The woman then 

asked the patient, in what he considered to be an ironic manner, 

whether he was a patient of the therapist. The patient was con-

vinced that the woman had known this all along. When he 

confronted her with what he considered to be this fact, she 

apparently became concerned and suggested they “cool” their 

relationship.

The patient began the therapy session the following day by 

stating that he felt like punching the therapist in the face, and 

demanded an explanation. When the therapist asked “for 

what?”, the patient accused him of “playing innocent” and 

became further enraged. The patient went on to describe the 

events of the previous evening and accused the therapist of 

having called the woman, of having told her about all the 

patient’s problems, of warning her against the patient, and of 

causing the end of the relationship. When the therapist sug-

gested that these ideas were related to a previously expressed 

fantasy that he, the therapist, owned all the women of the 

institution and was a jealous guardian of his exclusive rights to 

them, the patient became further enraged and accused the ther-

apist of misusing interpretations to deny the facts. The therapist 

became frightened by the patient’s mounting rage and said that 

he did not feel free to talk openly because he was not sure the 

patient would not act on his feelings. The patient then asked 

the therapist whether he was afraid of him and the therapist 

said he was. The patient smiled, continued discussing the 

woman in an angry but no longer threatening manner, and 
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soon said he no longer thought the therapist was lying. He 

added that all of a sudden the whole issue seemed less important 

to him, and that it felt good that the therapist had been afraid 

of him and had acknowledged as much. The therapist realized 

that he himself also now felt that the whole relationship with 

the woman was less important. After reflection, he said that a 

fundamental aspect of the relationship of the patient to his 

father had just taken place, namely, the enactment of the rela-

tionship between the patient’s sadistic father and the patient 

himself, in which the therapist had taken on the role of the 

frightened, paralyzed child and the patient the role of his rageful 

father who secretly enjoyed intimidating his son.

The patient had projected the frightened, childlike and impo-

tent component of himself onto the therapist, forced the thera-

pist to feel and act in a manner consistent with this projection, 

and played out an internal struggle by assuming the role of the 

powerful, angry father. This was turned to therapeutic advan-

tage when the therapist acknowledged his fear of the patient 

and thereby decreased the patient’s own sense of humiliation 

and shame at being terrorized by his father. That it was safe to 

express rage at the therapist without destroying him made it 

possible for the patient to tolerate his own identification with 

his enraged and cruel father. The patient then said that perhaps 

he had frightened the woman because of his inquisitorial style 

in asking about the therapist and that his suspiciousness about 

her attitude toward him when she acknowledged that she knew 

the therapist might have contributed to driving her away.

Play

While interactions with neurocognitively mature adult caregiv-

ers have more significant effects on the child’s development, 
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interactions with peers, especially in the form of play, are also 

important. Play is seen little among reptiles, and in mammals 

it is most common and most elaborate in primates [115]. It is 

considered a puzzling anomaly among behaviors of animals, 

since it consumes large amounts of energy yet almost by defini-

tion seems to have no instrumental goal [116]. At the same time, 

its ubiquity among mammals and the energy devoted to it 

suggest biological importance. Indeed, if rats are deprived of the 

opportunity to play by being socially isolated for 8–24 hours, 

there is a “rebound” increase in the time spent playing once 

they are reunited with their peers, speaking again to some bio-

logical significance [117]. Kittens weaned artificially early play 

more than those weaned later [118,119], and those fed with a 

stomach tube rather than being nursed begin playing at an 

abnormally young age [120]. Both observations support a role 

for play in the social developmental processes discussed earlier. 

A number of purposes or functions have been proposed for play 

in animals, including development of the peer group relation-

ships, social skills, and dominance hierarchies important for 

adult community life, and development through practice of 

motor skills necessary for hunting and self-protection.

Social isolation of rat pups has its greatest impact on develop-

ment when it occurs between the ages of 20 and 45 days, a 

period coinciding with the time that rat pups most actively 

engage in rough-and-tumble play. This isolation and associated 

play deprivation significantly affects cognitive development. 

For example, such rats are slower to habituate to new settings 

[121] and slower to reverse previously learned discriminations 

[122,123]. One hour per day of rough-and-tumble play protects 

against the effects of isolation, while daily contact with a 

drugged, nonplaying peer does not [124]. Thus, play appears to 
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affect cognitive development, even in rats and even when the 

play is primarily motoric. The role of play in human cognitive 

development may be greater because it lasts for years rather than 

days, is highly varied in nature, and includes activities that are 

primarily cognitive and essentially social. Here then is another 

avenue for social and cultural influence on important aspects of 

brain development.

When play is viewed as a means to practice and thereby facili-

tate the development of the adult behavioral routines essential 

for survival, such as hunting and self-defense, it is often assumed 

that the behaviors are genetically predetermined but need exer-

cise to develop. Although the behaviors are more complex and 

the requisite practice correspondingly greater, the process is seen 

as essentially similar to what appears to be involved in develop-

ing the ability to walk and run [125]. The ability is innate and 

instruction is not necessary, but competence is not full born and 

initial feeble attempts are necessary to develop the required 

strength and coordination. While this is probably one function 

of play, the nature and role of play appear to vary from species 

to species [125]. Given the evidence already cited of the sensitiv-

ity of primate brain development to sensory stimulation and 

motor activity, it is likely that an activity as rich in stimulation 

and action as is play, and indeed an activity particularly promi-

nent in primates, also affords the opportunity for postnatal 

shaping of behavior and related brain structures. What is of 

interest from this perspective is the possibility that play offers 

an opportunity for social interaction to affect the ultimate char-

acteristics of adult behavior rather than simply to facilitate its 

unfolding.

For play-related social interaction to alter the course of behav-

ioral development, there must be some source of change in the 
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nature of the play itself, for if play remains the same generation 

after generation, it will only lead to the same adult behaviors. 

Changes in the physical environment could produce such 

changes in the play of animals, leading to alteration in adult 

behaviors, although I am unaware of any studies demonstrating 

such effects. In human beings, however, adults actively inter-

vene, direct, and proscribe the play of children; the objects with 

which children play are for the most part made by human beings; 

and social and cultural processes transform the nature of play. 

Indeed, in biological terms, the whole of formal education is 

perhaps most appropriately seen as a human extension of play.

Human play is also remarkable for the extent to which it is 

cognitive rather than motoric. This is readily evident in chess, 

card, board, and computer games. However, it is also true in 

fundamental aspects of physical and sports games, as pointed 

out by Fagen and Vygotsky, who approached the same problem 

and arrived at similar conclusions from different starting points. 

Fagen [126], citing Millar [127], writes that an essential feature 

of play is that it occurs in a paradoxical context in which rules 

for interacting with the environment are treated as objects of 

discourse rather than as plans controlling behavior.

Vygotsky argues that imagination and rules are the essential 

features of human play:

Every imaginary situation contains rules in a concealed form, [and] 

every game with rules contains an imaginary situation in a concealed 

form. The development from games with an overt imaginary situation 

and covert rules to games with overt rules and a covert imaginary situ-

ation outlines the evolution of children’s play.  .  .  .  it is here that the 

child learns to act in a cognitive, rather than an externally visual realm 

by relying on internal tendencies and motives and not on incentives 

supplied by external things.  .  .  .  in play things lose their determining 

force. The child sees one thing but acts differently in relation to what 
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he sees. Thus a condition is reached in which the child begins to act 

independently of what he sees. [74, pp. 95–97]

As the hold of the external physical environment on the 

attention and actions of children is loosened, culture fills the 

gap. Through hours and hours, weeks and weeks, and years and 

years of play extending into adulthood, if not throughout the 

life-span, and often involving repetition of the same or highly 

similar activities, society provides rules that affect development 

and that create lasting neurocognitive structures.

Summary

A key feature of the human brain, as discussed in chapter 1, is 

that its functional capabilities result from the integrated activity 

of large numbers of richly interconnected neurons. Chapter 2 

showed that the extent and particular patterns of these inter-

connections depend upon sensory stimulation, and that humans 

and other mammals seek this stimulation. Sensory stimulation 

can serve as a reward in conditioning experiments, as does food; 

sensory deprivation in infants limits brain development; and 

sensory deprivation in adults compromises function and 

increases stimulus-seeking behavior.

A second key feature of the mammalian brain, again as dis-

cussed in chapter 1, is the evolutionary appearance of limbic 

structures essential for social and familial behaviors. This chapter 

has reviewed evidence that sensory stimulation resulting from 

familial and other social interactions has even more profound 

effects on the development of human brain function and is 

responsible for advances in human capabilities at a rate that far 

exceeds that possible through the evolutionary processes that 

led to the initial appearance of the human species.
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Interactions between biobehaviorally mature adults and 

highly plastic, unstructured infants and young children shape 

the development of the infants and children. These interactions 

are in part directly physical (body-to-body), especially in the 

first months of the infant’s life. More important, through instru-

mental parenting, adults create the physical world experienced 

and acted in by children, and interactively intervene in the 

object-directed activities of children. In these interventions 

adults provide frontal lobe functions of which the child is not 

yet capable (e.g., memory, planning, organization, and strategy) 

and that enable the earlier maturing sensory, motor, and asso-

ciation areas of the brain to develop as components of more 

complex functional systems. The frontal lobes, which are so 

much larger in humans than in other primates, then develop 

under the influence of activity from the externally structured, 

earlier maturing, cortical regions as well as from continuing 

social interactions. Language, itself a social and cultural devel-

opment of brain capability, has radically increased the power of 

adults to influence the development of the brain in children, 

both through interpersonal interactions and through culture. 

Imitation and internalization are more automatic, equally 

important processes through which infants and children shape 

themselves after the adults they observe and with whom they 

interact.

There is a striking convergence in the descriptions of these 

processes by researchers from different theoretical and investiga-

tive traditions, and in the conclusion that through these  

processes, what was first external and interpersonal becomes 

internal structure. Adolescence and young adulthood are occu-

pied with the dual tasks of integrating internal structures derived 

from multiple sources into a functionally coherent whole, and 
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articulating a personal ideology that leads to a niche in the 

general social matrix that is consistent with the internal 

structures.

These progressive developments in children are expressed or 

instantiated by their actions in the world as adults. These 

actions, then, alter the rearing environment of the next genera-

tion and complete the cycle that has led to such rapid evolution 

of the functional characteristics of the human brain. It is impor-

tant to note, however, that while the actions of adults in altering 

the environment (including culture) are an essential part of the 

intergenerational, social process that so effectively promotes 

change and development of human capabilities, their motiva-

tion from the individual’s perspective is fundamentally conser-

vative. That is, by the time an individual is able to act on the 

world, his or her efforts are aimed primarily at expressing an 

already formed inner world. This may involve creating new 

structures, activities, or organizations in the external world that 

reflect their inner worlds. It may also involve efforts to prevent 

changes in aspects of the external world that fit with their inner 

worlds. These latter efforts are the focus of the concluding 

chapters.





II  The Neurobiology of  Ideology

Ideology: a systematic scheme or coordinated body of ideas or concepts 

especially about human life or culture

Webster’s Third New International Dictionary





4  Self-Preservation and  the Difficulty of 

Change  in Adulthood

Such tricks hath strong imagination,

That, if it would but apprehend some joy,

It comprehends some bringer of that joy;

Or in the night, imagining some fear,

How easy is a bush supposed a bear!

—William Shakespeare, A Midsummer Night’s Dream

Exile is strangely compelling to think about, but terrible to experience. 

It is the unhealable rift forced between a human being and a native 

place, between the self and its true home: its essential sadness can never 

be surmounted.

—Edward Said, “Reflections on Exile,” in Out there: Marginalization and 

Contemporary Cultures

Thus far, the argument has been that the neural basis of most 

human behavior, and certainly of most capabilities that distin-

guish human beings from other animals, is to be found in the 

integrated action of cell assemblies and not in the properties of 

individual neurons. The interconnections among neurons that 

create these cell assemblies can only develop with adequate 

sensory stimulation, and the nature of the interconnections 

depends upon the nature of the stimulation. Human beings seek 

out the sensory stimulation necessary for their growth and 
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development, and even adults function poorly when deprived 

of stimulation. Particularly important stimulation comes in the 

form and actions of other human beings. There are both differ-

ences between and commonalities among the stimulations 

received by different individuals. The differences contribute to 

variation even among siblings in patterns of neuronal intercon-

nections and cognitive and personality characteristics. The com-

monalities in experience lead age cohort groups within a given 

culture to have common characteristics. Of particular signifi-

cance from a biological perspective is the fact that these common 

experiences result from relatively enduring changes made in the 

environment by other human beings. No other species makes 

changes in the environment experienced by their offspring to 

an extent that approximates those made by human beings. This 

feature of human beings has played an important role in the 

rapid evolution of human capabilities and dominion. The fact 

that the human brain shapes itself to a progressively changing 

and increasingly human-made environment has been of as great 

or greater importance than innate abilities in the human mastery 

of the animate and inanimate environment. Indeed the evolu-

tionary gain in neural plasticity that distinguishes human beings 

seems to have been at the cost of innate capability. Based on 

the behavior of a few unfortunate individuals raised with ade-

quate physical nurturance, but with limited sensory and essen-

tially no sensorisocial stimulation, a group of such individuals 

would be unlikely to fare as well as our nonhuman primate 

cousins.

Chapter 3 focused on the role of interpersonal relationships 

in development of the brain. In this context the processes of 

projection and projective identification were discussed. The 
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emergence of these processes is an early aspect of the fundamen-

tal reversal of the relationship between the individual and the 

environment that takes place largely during adolescence and 

early adulthood. Until then, as just outlined, the highly mal-

leable inner world is shaped by the external world. For the 

remainder of life, the individual largely acts to alter the external 

world to match an increasingly inflexible inner world. Projective 

processes have two components. The first alters the perception 

and experience of the external world according to preexisting 

internal structures. The second alters the course of events in the 

external, in this case primarily interpersonal, world in such a 

way as to increase the likelihood that subsequent events will be 

consistent with the preexisting internal structures. In the case 

of projection, the individual acts toward the external world as 

if it exists in the form of the internal structures, and this action 

affects the way the world responds, often creating a response 

that is consonant with the projection. In the case of projective 

identification, the individual more actively manipulates other 

individuals to act in a manner consonant with the individual’s 

own internal structures.

Although these efforts to manipulate the environment are 

limited and primitive compared with others discussed later, they 

signal a change in the tide. This outgoing tide can be fraught 

with danger and destruction in ways discussed in the last part 

of this chapter and in the next. Suffice it at this point to identify 

a central feature of individual human development: Learning 

and action are in an inverse relationship throughout the life-

span. We learn the most when we are unable to act. By the time 

we are able to act on the world, our ability to learn has dramati-

cally diminished.
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This chapter begins with presentation of further evidence 

that, once established, internal structures shape the perception 

and experience of the external world to their own form. This 

demonstrates that higher-order cognitive structures, and social-

emotional structures, are self-perpetuating in ways similar to 

the perceptual structures of the visual cortex described in 

chapter 2. The second section provides evidence that this 

process is not simply a necessary consequence of having  

developed structured perceptual and thought processes, but 

also derives from the fact that a consonance between internal 

and external structure is experienced as pleasurable, while a 

dissonance is an unpleasant source of psychophysiological 

tension. The third section considers what happens when forces 

beyond a person’s control leave them in an environment 

changed to a degree that exceeds the ability of selective percep-

tion and experience to maintain a match between internal 

structures and the external world. One such situation is the 

death of a spouse; here a major component of the individual’s 

external and internal social world has been removed from the 

external world. Another such situation is immigration into a 

new culture; here the human-made cultural environment, 

including language, food, customs and more, and often the 

physical environment, change dramatically from the environ-

ment that had shaped the individual’s internal structures. The 

subjective discomfort and objective dysfunction that regularly 

result from these situations provide more evidence of the 

importance of internal-external consonance in human well-

being. In both instances, the extended and arduous effort 

required to restructure the internal world so that it matches the 

new external world attests to the difficulty and importance of 

reestablishing this consonance.
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Further Evidence that  Internal Structures Shape the 

Experience of the External World to Their Own Forms

It is common knowledge that different individuals see the same 

thing in different ways. Each selects, emphasizes, and values 

different components of an experience. When a continuous 

stream of stimulation is broken into discrete events, it is not 

uncommon for two individuals watching the same series of 

events to disagree as to whether some particular event even 

occurred. What would café life be like without such interindi-

vidual differences? Indeed, most people have a certain fascina-

tion with these differences and an interest in articulating and 

arguing their own views. Such discussions, however, can get 

quite heated, at times even leading to physical altercations, pro-

viding a glimpse of how important it can be to an individual 

that their view be confirmed or at least allowed to remain intact. 

For the most part, parties to these discussions maintain their res-

pective positions throughout. However, it is an often-exercised 

prerogative of social power to have one’s view of things adopted 

by subordinates at the expense of their own views. To avoid such 

situations, most people aggregate into affiliative networks with 

other like-minded individuals. An important aspect of many 

social transactions among adults is mutual confirmation of per-

ceptions and valuations of events that have been questioned by 

contradictory articulations from other sources.

The way an individual sees and experiences an event can 

often be predicted from known characteristics of the individual. 

That is, individual differences in perceptions and experiences of 

events are not capricious, or are not usually the result primarily 

of some event that by chance preceded the one in question, but 

rather result from stable, experience-based, internal structures. 
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Two commonplace examples make this clear. One is allegiance 

to sports teams. A Yankee fan and a Red Sox fan will see the 

relative merits of players on the two teams, and the “facts” of 

specific plays during a game between the teams, in very different 

and highly predictable ways. Such allegiances are most strongly 

established during childhood and are often fostered by family 

and peer group attitudes and shared experiences, but become 

enduring characteristics that influence perception, experience, 

and interpretation of external events. Some individuals even 

feel good when “their” team is winning and bad when it is 

losing, demonstrating the impact of fluctuations in external 

events on fluctuations of internal state once the connections 

between internal and external have been forged, even in an 

arena with no instrumental significance to the individual. 

Connections can be so strong between sports fans and the teams 

with which they identify that they feel more confident about 

their own competence to perform mental and physical tests, or 

attract members of the opposite sex, after their team wins than 

after it loses [1]. They are more likely to wear clothing with their 

team’s logo the day after their team wins than the day after it 

loses, and they claim a share in their team’s successes by saying 

“we won yesterday”, but distance themselves from their team’s 

failures by saying “they lost yesterday” [2,3]. The physiological 

correlates of these subjective and behavioral responses are 

remarkable. Testosterone levels in male Brazilian soccer fans rose 

on average 28% after their team defeated Italy in the 1994 World 

Cup, while levels in their Italian counterparts dropped 27% [4]. 

Physiological arousal, measured by changes in electroencepha-

lograms, heart rate, and perspiration, is marked when fans are 

shown pictures of the stars from their team making game-

winning plays, but absent when they are shown pictures of 



Self-Preservation and the Difficulty of Change  147

other athletes making comparable plays for other teams [5]. And 

hormonal and other physiological changes in male hockey fans 

are similar to those in the players they are watching.

A second, not totally dissimilar example is the impact of 

political party membership on the perception and valuation  

of events. No scientist could have designed a better demonstra-

tion of these effects than that provided by President Clinton’s 

relationship with Monica Lewinsky and the ensuing congres-

sional deliberations. Most agreed that the events in question 

were adequately captured in recordings of relevant phone calls, 

legal depositions, and legal testimonies. Indeed, for the delib-

erations in both the House of Representatives and the Senate 

there was a generally accepted body of evidence from which to 

draw inferences and make decisions. Thus, from the point of 

view of a scientific experiment, there was a common, reproduc-

ible stimulus provided to all subjects. Similarly, the relevant 

independent variable or subject characteristic, membership in 

the Democratic or Republican party, was unambiguously 

defined. Moreover, the subject pool was largely drawn from 

intelligent and well-educated sectors of the American popula-

tion. The results were dramatic. Almost to a person, members 

of Congress selected component parts of the evidence, valued 

those components, and reached conclusions as to whether 

certain things had or had not happened in a manner consonant 

with their party membership. They each did this while stating 

that they were doing their utmost to exercise their individual 

judgment before the view of millions of Americans and so as to 

withstand the test of history. Moreover, their decisions were of 

little instrumental value to them individually or even to their 

parties collectively, as the Democrats voted to keep in office a 

president who was a political liability and the Republicans 
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voted to put into the presidency a man who would then run 

for election as a sitting president. Similar processes were evident 

in the population as a whole, as polls indicated that most 

Democrats were against impeachment and conviction while 

most Republicans were in favor of these measures. Political 

party membership is highly familial, but not genetically trans-

mitted. A person comes to see her or himself as a member of a 

political party because adults significant in that person’s upbring-

ing were members of that party. Along with party identity 

comes a set of beliefs about a range of social issues. These beliefs 

influence the perception, experience, and valuation of many 

things, and the actions based on them. People are even more 

likely to marry someone from the same political party than 

from another, even though they mix with people from all 

parties in school and social settings.

Documentation and analysis of the ways in which internal 

psychic structures influence perception and valuation of exter-

nal stimuli was a major occupation of experimental psychology 

for several decades of the past century. Two types of processes 

have been described. One set characterizes the way an individ-

ual perceives and remembers, independent of the content of the 

experience. The other processes are content based and influence 

meaning, salience, organization, and valuation of perceptions. 

The first set includes stable individual differences in the extent 

to which people scan across or focus on a part of the sensory 

field, extract information from its embedding contexts, ignore 

task-irrelevant stimuli, minimize or maximize differences 

between new and old precepts, use fine-grained or coarse catego-

rizations, adhere to or suspend a strict reality orientation, 

augment or diminish responses to novelty, or generally expect 

a positive or negative outcome [6–8]. It is not known to what 
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degree these characteristics are influenced by genetic makeup, 

but they are thought to be substantially influenced by interper-

sonal and cultural factors during childhood development [e.g., 

6,9,10].

When adults in Japan and America are shown an animated 

underwater scene in which one large fish swims among smaller 

fish and other marine life, Japanese subjects usually describe 

what they have seen beginning with a general description of the 

scene and include multiple statements about the relationships 

among objects, while Americans are more likely to begin with 

a description of the big fish and make only half as many com-

ments about the relationships among objects [11,12]. When 

shown the same big fish in a second underwater scene, the 

Americans are more likely than the Japanese to recognize that 

the big fish is the same. When adults in Korea and America were 

asked to read essays and were told that the authors had been 

instructed to espouse the particular views expressed, both groups 

still expressed beliefs that the writers actually held the views 

presented in their essays. After the subjects were themselves 

required to write essays according to instructions, the Koreans, 

but not the Americans, decreased their estimates of how strongly 

the original essay writers believed what they wrote.

When adults in China and America were asked to analyze 

conflicts between mothers and daughters, the Americans were 

more likely than the Chinese to support one side or the other, 

while the Chinese were more likely than the Americans to 

express merit in the position of both parties to the conflict. 

Similarly, American subjects express greater support for a par-

ticular position when weak arguments against the position are 

presented along with strong arguments in favor of it, than  

when the strong supporting arguments are presented alone. In 
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contrast, East Asian subjects moderate their support for a posi-

tion when the weak arguments in opposition are presented 

along with the strong arguments in support.

The effects of content- (and therefore experience-) based inter-

nal structures on perception and valuation have also been 

repeatedly demonstrated in a variety of experiments. Some of 

these effects are relatively short lasting and result from other 

recent perceptions or from fluctuations in internal physiological 

state. For example, in one experiment the subjects were asked 

to recall a list of twenty words. If the subjects were food deprived 

and shown the word “cheese” prior to presentation of the word 

list, they recalled more cheese-related words [13] from the list. 

If they were also asked to read and rate for literary style either 

a paragraph about the pleasures of eating pumpkin pie or a 

control passage, the subjects who read about pumpkin pie 

recalled still more cheese-related words [14,15]. In this experi-

ment, then, the subjects’ internal physiological and mental 

status altered their recall and probably some aspect of percep-

tion and coding of incoming precepts. For experimental pur-

poses, receptive mental states were themselves manipulated by 

external cues, but the effects of these cues depended upon acti-

vation of internal, culture-specific and experience-dependent 

memory networks. Such a sequence is a constant occurrence of 

everyday life, where some stimulus activates internal structures 

that then influence subsequent perception.

Other experiments have demonstrated the effects of enduring 

internal characteristics on perception without the need to 

experimentally prime those structures. When subjects are shown 

incomplete or ambiguous stimuli, for example, they provide 

information from internal sources to complete the perception. 

While this may be a reasonable and efficient perceptual strategy, 
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especially in a world with a continuous stimulus load that is 

well in excess of processing capacity, it is nonetheless a demon-

stration that people see what they expect to see. Those expecta-

tions are based on past experiences that have led to enduring 

expectations that are all the more difficult to alter as they come 

to shape subsequent experience to their own form.

In another experiment, the subjects’ values were first assessed 

with a self-report rating scale, and they then were shown words 

more or less consonant with their personal values [16]. Words 

were first presented on the viewing screen for such a short time 

that the subjects could not read them (less than 10 msec). The 

exposure time was gradually increased so the threshold for leg-

ibility could be determined. The subjects were able to identify 

words that were more consonant with their personal values at 

lower exposure times, providing experimental evidence of the 

effects of personal value systems on simple perception. Another 

series of experiments has demonstrated similar effects of cul-

tural value systems. For example, when 10-year-old children 

were asked to adjust the size of a circle of light to match the 

size of either a coin or of a cardboard disk the same size as the 

coin, the size estimates of the coins were consistently larger than 

the size estimates of the disks. Moreover, the relative discrep-

ancy increased with the value of the coin [17,18].

Several theoretical concepts have been offered to organize 

these findings. Individual differences in perception have been 

seen to arise from part-cue response characteristics; each indi-

vidual responds to a limited and different sample of the informa-

tion input, with the selection governed by their personal makeup 

[19]. Perception has been seen as hypothesis driven, with the 

hypothesis representing a predisposition to organize environ-

mental input in specific ways [20]. The stronger a hypothesis or 
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belief system, the less input is needed for confirmation. More 

recently, past experience has been seen as organized in schema 

that provide the basis for the selection and interpretation of new 

stimulus input. Such schema arise both from individually spe-

cific and culturally shared experiences. A medical doctor seeing 

a picture of a man wearing nothing but shorts and holding a 

small cup of yellow liquid might immediately place the man in 

a medical office setting, while a swimming instructor seeing the 

same picture would think of a pool party. Cross-cultural differ-

ences in schema can be marked. The fact that Eskimos have 

names for many different types of snow provides an example. 

Through many generations of living in an environment where 

such distinctions are of practical use, Eskimos have developed 

the ability to recognize types of snow that have different impli-

cations and have passed this ability on to their offspring, along 

with a language to describe the types of snow. Individuals living 

in more temperate and more urban environments do not have 

similarly differentiated schema for types of snow and do not  

as readily perceive or encode these features of their winter 

environment.

In general, many of these experiments and theories refer to a 

form of internally driven prejudgment of what is to be per-

ceived. Studies of prejudice, i.e., distorted and negative presup-

positions about people of a different race or culture, provide still 

more examples of the general process. Here perceptual and value 

distortions about another person can be particularly strong 

despite little or no actual experience, even with the class of 

people of which the person is a member. In these instances the 

prejudicial beliefs derive directly from sociocultural input, 

including the internal structures of important adults to whom 

the individual is exposed during childhood.
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Recent experiments demonstrate that these effects are deeply 

ingrained in affective structures. In these experiments individu-

als are shown words on a computer screen (targets) and asked 

either to simply read or in some way evaluate the words. If prior 

to presentation of the word to be categorized, another word or 

a picture is flashed on the screen for so short a time that it does 

not consciously register (prime), it can still affect the time it 

takes for the subject to read or evaluate the subsequent target 

word. If the briefly flashed prime has the same emotional valence 

as the subsequent target word, then response time to the sub-

sequent word is usually shortened. If it is of the opposite valence, 

the response time is generally lengthened. This effect is so reli-

able that it can be used to determine the emotional valence 

people assign to either the primes or the targets. In this manner 

white Americans have been shown to experience pictures of 

unfamiliar black Americans as emotionally negative and pic-

tures of other white Americans as emotionally positive [21–23]. 

In another similar experimental procedure, subjects are shown 

two stimuli at once on a computer screen. One might be a word 

with a pleasant or unpleasant meaning, and the other a picture 

of an insect or a flower [24]. With one hand they push a button 

to indicate whether the word was of the pleasant or unpleasant 

type. With the other hand they push a button to indicate 

whether the picture was of an insect or a flower. The responses 

are quicker when the two stimuli are of the same affective value 

(flower and pleasant word or insect and unpleasant word) than 

when they are of opposite affective value (flower and unpleasant 

word or insect and pleasant word). This effect is also so consis-

tent that it can be used to determine the affective valence of 

stimuli by pairing them with stimuli of known valence. With 

this method, it has been shown that Korean-Americans  
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experience Korean surnames as more emotionally positive than 

Japanese surnames, while the reverse is true for Japanese-

Americans [24]. Such prejudice demonstrates the effect of inter-

personal modeling and sociocultural education on internal 

processes that alter the perception and valuation of stimuli. 

White subjects who showed more negative automatic attitudes 

toward blacks on these laboratory tests also had lower ratings 

of friendliness in interactions with a black researcher and main-

tained less eye contact with a black than with a white inter-

viewer, demonstrating the significance of these processes in 

real-world social behavior.

Brain imaging studies have shown that the degree of such 

social prejudice is associated with the degree to which the amyg-

dala is more strongly activated by pictures of the faces of black 

than white people [25], demonstrating a link between these 

behaviors and a brain structure known to be important in social 

and emotional behavior. This association was not present when 

the subjects viewed faces of famous black people with whom 

they were familiar, and the generally greater activation of the 

amygdala seen with unfamiliar black compared with white faces 

was absent with familiar faces. Familiarity implies the existence 

of internal representations that correspond to the external 

stimuli. Here then is evidence that unfamiliar social stimuli for 

which there is no “close enough” corresponding internal repre-

sentational structure are experienced as unpleasant. The con-

verse of this, pleasure associated with the familiar, is discussed 

later, and the deep difficulty people have with unfamiliar types 

of people is the topic of the next chapter.

Thus, everyday observation and many experimental studies 

make it clear that experience-dependent, learned internal struc-

tures filter, select, and otherwise alter our perception and evalu-
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ation of sensory inputs. Such processes are so common that they 

seem only natural, and the excess of input beyond processing 

capacity makes them necessary. Two points, however, are of 

current relevance. First, since these internal structures select and 

value sensory input that is consistent with them, they create an 

exaggerated sense of agreement between the internal and exter-

nal worlds. Second, since internal structures shape perceptual 

experience to be consistent with the structures themselves, they 

limit further alteration of brain structure by environmental 

input.

Consonance between Inner and Outer Worlds  Is 

Pleasurable, Dissonance Is Unpleasurable

Observation of everyday life events and laboratory experiments 

make it clear that perceptual mechanisms operate in such a way 

as to select and value sensory input that is consonant with 

already existing internal structures, thus increasing the degree 

to which the external world is experienced as consistent with 

the internal one. Other studies have demonstrated a motivated 

component in actions that increase this consonance. People 

experience familiar stimuli as more pleasurable than unfamiliar 

ones, and experience conflict between their actions and their 

beliefs as unpleasant.

People experience things with which they are more familiar 

as more pleasing, merely on the basis of familiarity and inde-

pendent of any qualities of the object. This was neatly demon-

strated in the laboratory in a series of experiments by Robert 

Zajonc and colleagues. In one experiment, American college 

students were shown a series of Chinese characters with which 

they were initially completely unfamiliar [26]. They were told 

the experiment dealt with learning a foreign language and were 
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instructed to pay close attention to the characters as each was 

displayed for a period of 2 seconds. Ten different characters were 

presented: two 1 time only, two 2 times, two 5 times, two 10 

times, and two 25 times. Afterward the subjects were told the 

characters stood for adjectives and were asked to guess whether 

each character was positive or negative. The more often subjects 

had seen a particular character, the more often they assigned  

it a positive meaning. The frequency with which different char-

acters were presented was balanced across subjects (e.g., the 

character presented 25 times to one group of subjects was pre-

sented only once to another group), unequivocally ruling out 

features of the stimuli themselves as the basis of the positive 

attributions.

Similar results are obtained when the stimuli are photographs 

of peoples’ faces [26,27] or musical melodies [28,29] and the 

subjects are asked which person or melody they like more. The 

more they have seen the face or heard the melody, the more 

they like it, regardless of which particular face or melody was 

presented more often. When the stimuli are photographs of 

people’s faces, the subjects also rate the people whose faces 

they have been shown more often as more like themselves, 

demonstrating the link between the internal structure (self) and 

familiar features of the external environment [30]. Moreover, 

the positive emotional response to previously seen faces or  

geometric patterns extends to averaged composite images of 

the faces and prototypes of the patterns even though the com-

posites and prototypes had not themselves been seen before 

[31,32]. Since the composite is an internally created represen-

tational structure, this is even more direct evidence that con-

sonance between internal structure and external stimulation is 

pleasurable.
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Remarkably, the effects of mere exposure on a subjects’ prefer-

ences are evident even when stimuli are presented so briefly that 

the subjects are not consciously aware of having seen them. For 

example, experimenters showed subjects pictures of ten irregu-

lar polygons, presenting each 5 times but for only 1 msec each 

time [33,34]. Each of the ten was then shown to the subjects 

paired with another irregular polygon that had not been previ-

ously presented. When the subjects were asked which one of 

each pair they had seen before, their accuracy was at the chance 

or guessing level. However, when asked which one of each pair 

they liked better, they picked the one they had seen before sig-

nificantly more often than the one they had not. This indicates 

that the effects of familiarity on preference can be mediated by 

implicit memory systems.

Consistent with this, altering the size or orientation of an 

object [35] or the timbre of a melody [36] decreases recognition 

accuracy but does not decrease the effect of exposure on prefer-

ence. Moreover, patients who have brain damage from excessive 

alcohol use [29] or Alzheimer’s disease [28,37] that makes them 

unable to remember new information still show exposure effects 

on preference. While these studies indicate that implicit memory 

systems can mediate the effect of familiarity on preference, we 

cannot draw the conclusion that other brain memory systems 

do not also contribute to the pleasure associated with the famil-

iar. The fact, though, that these effects can take place automati-

cally and without conscious awareness makes them difficult to 

prevent, circumvent, or control.

Demonstrations of positive affective responses to the familiar 

are not confined to laboratory perceptual experiments. Perhaps 

most striking is the extremely strong association between prefer-

ence for letters of the alphabet and the frequency with which 



158  Chapter 4

each letter appears in common text, a correlation of 0.84 [38]. 

People like the letters best that they see most often. Similarly, 

we prefer the letters that make up our own names, although 

here the familiarity effect is supplemented by the investment 

we make in aspects of the world that we see as part of us [39].

In a test of the results of the laboratory perceptual experi-

ments in a more natural setting, researchers printed the same 

set of Turkish words in college newspapers at two different 

American midwestern universities [40]. The words appeared 

daily for several weeks without explanation. Over time, some of 

the words were printed only once, others twice, and the rest 5, 

10, or 25 times. Words presented frequently in one newspaper 

were presented infrequently in the other. Afterward, students 

on each campus were asked, in classroom settings and by mailed 

questionnaire, to indicate which words they liked better. As in 

the laboratory, the students preferred the words that had 

appeared in the paper most frequently, despite not knowing 

what the words meant or why they were in the paper.

The mere exposure or familiarity effect applies also to contact 

among people. In a clever experiment on the effects of repeated, 

incidental contact between individuals, researchers had one 

group of subjects, designated tasters, taste and rate each of eigh-

teen liquids along a variety of dimensions (salty, bitter, etc.) as 

well as pleasantness. A second group of subjects, designated 

observers, also rated the pleasantness of each liquid based on 

highly standardized, 35-second, one-on-one, face-to-face obser-

vation of a subject tasting a solution. The subjects were rotated 

in such a way that each observer had contact with one taster 

once only, with a second taster twice, with a third taster 5 times, 

and with a fourth taster 10 times. The contact of tasters with 

different observers was similarly distributed. After this phase of 
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the experiment, each subject indicated how personally attrac-

tive they found each of the four subjects with whom they had 

been paired. Individuals with whom the subjects had had more 

contact were rated as more attractive [41]. Or consider the 

example of a professor who, teaching an introductory course on 

“persuasion,” had a mysterious student attend class every day 

enveloped in a big black bag with only his feet showing. The 

attitude of the other students toward the “black bag” was at first 

hostile, then curious, and finally friendly [27].

All theories of learning posit intensification of the neuronal 

representation (or capacity or probability for the neuronal rep-

resentation) of objects as they are repeatedly encountered. Thus, 

as an individual becomes familiar with an object, its neural rep-

resentation becomes more developed and more easily activated 

by subsequent exposures to that object or objects that share 

features of that object. The studies on the effects of exposure and 

familiarity on affective response indicate that sensory input that 

matches these more developed features of neuronal organiza-

tion, or perhaps simply the activation of these developed fea-

tures of neuronal organization, is experienced as pleasurable. A 

complementary line of research indicates that when sensory 

input disagrees with these established structures, the experience 

is not pleasing. These studies draw this conclusion from observ-

ing behaviors that minimize the discrepancy, rather than from 

direct statements by study subjects that they are unhappy or 

uncomfortable. Dissonance between established beliefs and 

expectations, on the one hand, and new information input on 

the other, is seen as creating a drive for its reduction [42].

The first line of defense against experiencing dissonance 

between internal structures and external reality is to avoid expe-

riences that do not match one’s internal structures. People seek 
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out information that confirms what they already believe, and 

avoid information that does not, by selecting the people they 

associate with, the things they read, and the shows they listen 

to and watch. “This phenomenon of self-selection might well 

be called the most basic process thus far established by research 

on the effects of mass media. [It is] operative in regard to intel-

lectual or aesthetic level of the material, its political tenor, or 

any of a dozen other aspects” [43, p. 138]. Despite such well-

established and automatic processes, however, individuals still 

find themselves confronted by dissonant information in a 

variety of situations. Studies of individual responses in these 

situations demonstrate the discomfort associated with incon-

gruities between internal structure and external reality.

The most common initial responses to such incongruities are 

to ignore, discredit, or forget the offending information. One 

study was done of students at Princeton and Dartmouth 

Universities after a particularly contentious football game 

between teams from the two schools, during which the nose of 

a Princeton player and then the leg of a Dartmouth player were 

broken [44]. After the game, the Princeton school newspaper 

accused the Dartmouth team of deliberately injuring their star 

player, while the Dartmouth paper reported that after an acci-

dental injury to the Princeton player, the Princeton players 

began to deliberately play rough and dirty. A poll of students 

revealed that nearly 90% of Princeton students thought the 

Dartmouth team had started the foul play, and only 11% 

thought both had started it. In contrast, the majority of 

Dartmouth students thought both teams had started it. When 

students from each school were shown the film of the game and 

asked to note all the rule infractions they observed, the Princeton 

students noted twice as many infractions against Dartmouth as 
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against Princeton, while the Dartmouth students noted an equal 

number of fouls against both teams. In other words, both groups 

of young adults at universities for outstanding students per-

ceived the same events in different ways, each consistent with 

their preestablished views, and one (or the other, or both) 

ignored things that did not fit with those views.

Another study investigated the association between smoking 

habits and belief that a link had been proven between smoking 

and cancer [43, p. 154]. The survey was conducted in 1954, 

approximately 1 year after scientific research suggesting such a 

link had been reported and publicized. If only subjects who had 

not changed their smoking habits during that year are consid-

ered, any association between smoking habits and beliefs about 

the connection between smoking and cancer can be attributed 

to the effects of being a smoker. Over 4 times as many nonsmok-

ers as heavy smokers thought the connection between smoking 

and cancer had been proven. Moreover, more light smokers 

than moderate smokers, and more moderate smokers than 

heavy smokers were convinced of the connection. Thus people 

for whom the new information conflicted with an existing belief 

to which they were behaviorally committed (and even addicted) 

tended to discredit the new information.

When making a choice among alternatives, individuals 

unavoidably create a situation of dissonance for themselves. At 

the beginning of the process information about the relative 

merits of the alternatives is considered. After one alternative is 

selected, information about the merits of the rejected choices 

conflicts with the selection. After making a decision, people 

work to reduce this conflict by forgetting and reinterpreting 

previously learned dissonant information, ignoring new con-

flicting information, and collecting additional information that 
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is consistent with the decision already made. In a laboratory 

study of these processes, first-year students at Stanford University 

were told they were to be part of a two-person team to play 

against a single opponent [43]. They were then introduced to 

the two other players, one of whom would become their team-

mate and the other would be their opponent. One-third of 

subjects were given information to view about the two other 

players and then asked to choose one for their partner. Another 

third was given the information only after choosing their 

partner. The last third was given the information after indicat-

ing which of the two they would prefer to have as their partner, 

but were told the actual decision was not theirs because partners 

and opponents would be selected randomly. Since the experi-

ment ended before any game was played, this last group of 

subjects was never told which individual was their partner.

The information presented to the subjects listed the strengths 

and weaknesses of both individuals to whom they had been 

introduced. The researchers measured the time each subject 

spent looking at all four types of information. Only the second 

group, those who had made their choice of partner before 

viewing the information, focused selectively on one category of 

information. These individuals spent most time studying the 

strengths of the person they had selected as their partner, thus 

choosing to spend the most time receiving stimulation that was 

consistent with an internally generated action. Later, the sub-

jects were asked to recall the strengths and weaknesses of the 

two other individuals. By this time the first group of subjects 

had also selected a partner, and subjects from both groups one 

and two showed selective recall for information on the strengths 

of the person they chose to be their partner. Moreover, both 

groups actually reinterpreted as positive negative information 

about the person they chose. The third group of subjects, those 
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who did not actually choose a partner, showed no biases in 

attending to, recalling, or interpreting the information. Thus, 

individuals use multiple means to minimize the discrepancy 

between an internally generated action that, once complete, 

becomes a feature of themselves, and perceived features of the 

environment.

Similar processes have been demonstrated in studies of deci-

sion making during everyday life. For example, researchers 

interviewed sixty-five adult men 4–6 weeks after they had pur-

chased a new automobile, and sixty men from the same neigh-

borhoods who had last purchased cars at least 3 years before [43, 

p. 51]. Prior to each interview, each subject was told the inter-

view was part of a survey on readership of magazines and news-

papers and was asked what magazines and newspapers he read 

regularly. The interviewer brought to the interview copies of the 

previous four weekly editions of the magazines and the previous 

seven daily editions of the newspapers the particular subject had 

said he read regularly. During the interview, the subjects were 

shown all the automobile advertisements that had appeared in 

the magazines and newspapers, and asked which they had 

noticed and which they had read at least in part. The control 

group of subjects, those who had not purchased a car within 

the past 3 years, provided a base rate for the percentage of car 

advertisements that men from this community read after notic-

ing them. It turned out to be 37%. When men who had recently 

purchased a car came across advertisements for cars they had 

considered purchasing but did not, they behaved as did the 

control group and read 40% of them. This was close to the per-

centage of advertisements they read about cars they had not 

even considered purchasing (34%). However, these men read 

65% of the advertisements they came across for the car they had 

recently purchased.
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Before selecting a car to buy, reading advertisements for cars 

can be understood as an effort to gain information relevant to 

making a selection. The continued, selective reading of adver-

tisements for a car that has already been purchased provides no 

such instrumental value. It does, however, help the individual 

experience a correspondence between the external world and a 

component of internal reality that has been created by the 

process of decision making and associated behaviors.

In the examples given here, decision making led to disso-

nance between information about the virtues of considered but 

rejected alternatives and the selected action, leading to a variety 

of behavioral and mental operations to strengthen the conso-

nance between the action and the individual’s perception of the 

world. Other studies show that if a decision contrary to existing 

internal beliefs can be coerced by social means, the resulting 

dissonance can lead to alteration of preexisting and now discor-

dant beliefs. In one study, Princeton University students were 

asked to write essays that provided strong and forceful argu-

ments in support of banning alcohol from the campus, even 

though they were against this position [45]. One group of stu-

dents was then told that participation in the project was com-

pletely voluntary, and that they would be paid the same amount 

of money if they now decided that they did not want to write 

the essay. Further, they were asked to indicate whether or not 

their arguments could be given to a university policy committee 

by checking the appropriate box and signing their names. A 

second group of students was not given these choices, but 

instead was simply instructed to begin writing the essay. A third, 

control group was asked to write an essay providing arguments 

to allow the continued use of alcohol on campus, a position 

with which they agreed.
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After writing the essay, the subjects were again asked to what 

degree they agreed or disagreed with the statement that alcohol 

use should be totally banned from campus. Only the first group 

of subjects, those who wrote a counter-attitudinal essay after 

being given the choice not to, showed a significant change in 

attitudes. Their attitudes about use of alcohol on campus became 

more consistent with the position they had espoused in the 

essay. The experimenters also measured electrical conductance 

of the skin, a peripheral measure of autonomic nervous system 

activity and physiological arousal. The group who wrote a 

counter-attitudinal essay after being given a choice not to, 

showed significantly more arousal than the other subjects. A 

similar study of male and female Adelphi University students 

asked to write counter-attitudinal essays in favor of instituting 

parking charges for students yielded the same results [46]. 

Students in the high-choice, counter-attitudinal essay condition 

showed greater attitudinal change and greater physiological 

arousal than those in the low-choice counter-attitudinal essay 

group or students in the pro-attitudinal essay group.

These same phenomena have also been demonstrated outside 

of the laboratory. For example, during World War II, the gov-

ernment of the United States made an effort to convince citi-

zens to eat glandular meats that they were unaccustomed to 

consuming. Follow-up surveys indicated that after lectures only 

3% of the attendees went home and served glandular meats. In 

contrast, 32% did so following smaller group discussions that 

concluded by asking individuals to raise their hands if they 

were now willing to try serving glandular meats [47].

In another study, researchers surveyed the attitudes of virtu-

ally all workers in a particular factory (over 2,000 people; ref. 

48). Over the next 9 months, twenty-three of these workers were 
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made factory foremen, a position with management responsi-

bilities. After these workers had functioned as foremen for 

between 6 and 12 months, their attitudes and those of forty-six 

workers matched with the foremen on original attitudes and 

demographic characteristics were resurveyed and compared. At 

the time of this second survey, the workers who had become 

foremen were much more likely than the comparison group to 

have changed their minds in the direction of thinking that the 

company was a better place to work than other companies, that 

the union should have less to say in setting standards, that 

things would be better without a union, and that the union-

supported seniority system was undesirable. These attitudinal 

changes had the effect of decreasing the discrepancy between 

the new foremen’s attitudes and their behavior in their new 

roles, and between their attitudes and those of their new man-

agement colleagues.

The workers accepted positions as foremen even though they 

knew this would require them to carry out certain activities, 

and represent certain positions, that were inconsistent with 

some of their existing attitudes. According to dissonance theory, 

they accepted the offer to become foremen because not to do 

so would have created even greater conflict through incon-

sistencies with important other beliefs and affiliations; for 

example, beliefs that as husbands and fathers they should maxi-

mize their income, or beliefs that as men in the general society 

they should maximize their power and prestige. The workers-

turned-foremen then changed their attitudes about general 

issues regarding management and unions in part so that their 

attitudes would be consonant with the policies they espoused 

and the actions they took in their new roles. They also changed 

their attitudes so that they would be consistent with the views 



Self-Preservation and the Difficulty of Change  167

of the other foremen and managers that constituted their new 

peer group.

Groups with which people affiliate in the workplace, or in 

religious or community organizations, do more than provide a 

passive venue in which like-minded individuals can receive 

pleasing, self-confirmatory input from one another. Such groups 

also actively increase the conformity of members’ beliefs. 

Membership in a group becomes itself an internal feature of the 

individual member, and maintenance of views inconsistent 

with those of the group is dissonant. For example, if you are a 

member of a political party, it is uncomfortable to find yourself 

in agreement with the position of a rival party on a particular 

issue. More than this, individuals who espouse positions con-

trary to those of the group are chastised, devalued, and threat-

ened with exclusion from the group. This phenomenon has 

been clearly demonstrated in the laboratory.

In one experiment, researchers brought subjects together for 

what they were told would be the first meeting of clubs being 

formed to discuss the problem of juvenile delinquency [49]. In 

the first meeting they were asked to discuss a case history written 

in such a way as to suggest that the particular juvenile delin-

quent needed love and kindness. Three research assistants posed 

as group members. One agreed with all the statements made by 

the others. The second began by expressing the view that harsh 

punishment was the best response to the juvenile’s delinquent 

behavior, but changed his opinion to the group norm as the 

discussion progressed. The third assistant, however, began and 

persisted in the view that harsh punishment was best. By the 

end of the discussion, the subjects made derogatory comments 

about the recalcitrant stooge, and a number suggested he be 

excluded from the club.
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The effects of group pressure in producing conformity in the 

beliefs of individuals in the group have also been dramatically 

demonstrated in the laboratory. In the best known of these 

experiments, groups of four to six subjects were shown a line 

and asked to indicate which of three additional lines was the 

same length as the first [50]. All but one of the subjects had been 

instructed to make the same erroneous selection. The single 

uninstructed subject was positioned in the group so as to hear 

the responses of most or all of the others before making his or 

her own choice. A large fraction of these subjects went along 

with the group selection even though the error was clearly 

evident. In a series of subsequent experiments, the subjects were 

asked to indicate which of two tones presented through head-

phones was longer [51, p. 162]. Each subject was alone in a lis-

tening booth, but conversation included on the stimulus tape 

led them to believe five other subjects were participating at the 

same time. These other “subjects” made the wrong selection on 

sixteen of the thirty test trials (i.e., they indicated that the 

shorter tone was the longer one), and this information was 

made available to the subjects before they indicated their own 

response. On over half of the test trials, the subjects were 

induced to identify the shorter tone as longer by having heard 

what they took to be assessments of other members of their 

cohort group.

In another of these studies, experimenters tape recorded criti-

cal comments from the other pseudosubjects and played these 

when the true subject made a factually correct choice on a 

stimulus trial despite having heard the erroneous choices of the 

pseudosubjects. After a subject made a choice that contradicted 

the responses of the pseudosubjects, the subject would hear 

laughter or the comment “Are you trying to show off?” This 
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critical social feedback significantly increased conformity with 

erroneous responses on subsequent trials. It is of further interest 

that the frequency with which subjects could be induced by 

social pressure to make erroneous perceptual judgements was 

different in Norway and France. Apparently this tendency is 

itself shaped by environmental input during development.

What Happens When the External World Changes So 

Much That  It Cannot Be Matched with the Internal 

World?

The world presents an immensely rich and varied stream of 

stimulation (information) to the individual. Internal neural 

structures are created that correspond to those aspects of  

environmental stimulation that are most commonly experi-

enced by a particular individual. These structures then limit, 

shape, and focus perception on aspects of the information 

stream that are most like themselves. This increases the sense 

of correspondence between the external world and the internal 

one, and progressively limits the power of sensory stimulation 

to change the structures. Concordance between external stimu-

lation and internal structure is experienced as pleasurable, and 

individuals preferentially place themselves in situations in 

which incoming stimulation is likely to be in agreement with 

their internal structure. When discordant information is encoun-

tered, that information is ignored, discredited, re-interpreted, or 

forgotten.

Stimulation in the form of other human beings is particularly 

important in shaping neural development, and there is a corre-

sponding importance of concordance between a person’s inter-

nal structure and interpersonal stimulation after development. 
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Individuals seek out social interactions and group affiliations 

that provide input that is consonant with their internal struc-

tures. They are loath to lose these group affiliations, and will 

alter their beliefs and perceptions in order to remain in agree-

ment with the attitudes and behavior of other group members. 

Sometimes, however, individuals, and even groups of individu-

als, find themselves in situations that produce a discrepancy 

between internal and external structures that is too extreme to 

be amenable to any of these restorative actions. If a close fit 

between internal and external structures is necessary for human 

development and well-being, distress and dysfunction should 

be evident when changes in the external world exceed the 

potential of perceptual processes and self-alteration to readily 

reconcile the two. This is indeed the case.

As discussed in early chapters, infants have few internal struc-

tures and are highly adaptable to their environment. However, 

they have very limited ability to act on the environment so as 

to decrease discrepancies that arise between their internal struc-

tures and subsequent stimulation, and they clearly show stress 

in those situations. If there are abrupt changes in aspects of their 

mother that have begun to be incorporated into their internal 

representations, infants immediately show signs of distress and 

act in ways interpreted by observers as efforts to get the mother 

to resume her usual behavior. For example, if, at an experiment-

er’s request, mothers do not participate in their usual interactive 

behavior with their infants, but instead are unresponsive and 

expressionless, their infants appear wary, increase the frequency 

of visual checking on the mother, and act as if they are attempt-

ing to bring the mother out of immobility [52]. In other words, 

they show signs of distress and attempt to make the social 
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stimulation conform to the experience-derived expectation. If 

mothers are asked to feign depression by decreasing the affective 

quality of their facial displays, talking in a slow monotone, 

minimizing body movements, and refraining from physical 

contact with their babies, the babies increase their crying, back-

arching and writhing movements, and serious, sober facial 

expressions and have shortened, truncated smiles or positive 

facial expressions [53]. If mothers simply turn their faces so as 

to present a profile rather than a head-on view of their faces to 

their infants, the babies decrease their smiling, vocalization, and 

physical activity [54].

When American, western European, and Japanese adults were 

asked to indicate the level of stress associated with different life 

events, death of a significant other, divorce and marriage were 

at the top of the list [55]. In each instance, the external world 

had changed so as to no longer match internal structures. The 

ranking of marriage just below divorce in the level of associated 

stress indicates that the disjunction between internal and exter-

nal worlds that results from these major life events is one thing 

that makes them stressful, even when the event is desired and 

initiated by the individual. Adults are capable of making changes 

in their internal worlds to adjust to major changes in their 

external worlds, and many of these stressful adjustments even-

tually prove successful. These adaptations, however, are gener-

ally more difficult the older the individual, are experienced as 

unpleasant, can have negative physical and emotional conse-

quences, are not always successful, and as a result are avoided 

when possible. The consequences and responses to one of the 

aforementioned stresses, death of a significant other, are so 

pronounced that they have been labeled a public health problem 
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[56] and studied extensively. Another major change in the exter-

nal world results from immigration into a new cultural and 

physical environment.

Bereavement

The symptoms of grief and the process of mourning vividly 

reveal the effects of an abrupt disjunction between internal 

structure and external stimulation, and the time and effort 

necessary to recreate a comfortable consonance. The immediate 

symptoms of separation distress or bereavement include yearn-

ing for the lost individual; preoccuped thinking about the lost 

individual; symptoms of distress such as crying and sighing; 

depression with associated decreases in energy and activity; and 

dreams, tactile or visual illusions, or even hallucinations of the 

lost person [57,58].

Such symptoms seem so natural and expected under the cir-

cumstances that it requires an intellectual effort to distance 

oneself enough to appreciate what these symptoms indicate 

about the nature of human beings. In some instances the death 

of a spouse may raise real concerns about financial security for 

the survivor, even to the point of worry about stability of food 

and shelter, but examples abound where such concerns are 

absent and the injury to the bereaved is not instrumental in 

those senses but rather is what we call emotional or psychologi-

cal. The emotional injury is generally and easily understood to 

be the loss of the deceased person him or herself. But just what 

has been lost? Concretely, and fundamentally, it is seeing, 

hearing, smelling, touching, and being touched by the other 

person. In other words, a large part of the interpersonal sensory 

environment that had become a large part of the internal rep-

resentation of the external world is now gone. Moreover, in 
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many instances the lost person also confirmed beliefs and ideas 

of the bereaved through regular conversation. The illusions a 

bereaved person may have of being touched by their lost partner, 

or the hallucinated experience of seeing him or her across the 

room, are like the simple sensory hallucinations experienced by 

individuals after extended sensory deprivation; both represent 

the neural activity of internal structures made excitable by the 

absence of customary and homologous sensory input.

In approximately 25% of recently bereaved individuals, symp-

toms of grief are so severe and persistent that it is considered 

pathological [59]. In these individuals, the nature and impact 

of the loss is even clearer. Thoughts about the deceased are fre-

quent, intrusive, and distressing and are accompanied by intense 

feelings of yearning and longing. The feeling that part of oneself 

has died is common enough to be one of the diagnostic criteria 

for pathological grief, as is the feeling that one’s worldview has 

been shattered [59]. Both social functioning and work perfor-

mance are compromised; sleep is disturbed and self-esteem 

drops [59]. Individuals suffering from this extended grief syn-

drome search for the deceased spouse even while “knowing” full 

well that he or she is no longer alive, and at times attempt to 

recreate the deceased by assuming his or her behavior, charac-

teristics, and even medical symptoms [59].

Hallucinated experiences involving the deceased, or assump-

tion of their characteristics, are short-lived (if extended, they are 

pathological) attempts to address the sudden disjunction 

between the internal and external worlds by recreating the 

missing environmental stimulation. The successful restoration 

of harmony, however, requires the systematic and thorough 

restructuring of the inner world to match the now-altered outer 

world. In this “grief work,” described by Freud in “Mourning 
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and Melancholia” [60], the internal expectation of each impor-

tant activity and situation in which the deceased was an impor-

tant part must be restructured without the deceased. This 

undoing of the wide range of experience-induced neuronal 

interconnections that had linked representation of the deceased 

with those of multiple, still-present features of the environment, 

is a substantial undertaking. It normally takes about a year of 

effort to restore a reasonably comfortable equilibrium between 

internal structure and external reality.

The time necessary to mourn, and the negative impact on 

other aspects of functioning, indicate the magnitude of the 

problem created for an individual when a major part of their 

familiar environment is dramatically changed. The stressfulness 

of bereavement is further documented by the increased inci-

dence of medical illnesses in the bereaved. Mortality is signifi-

cantly higher among the bereaved for 2 years following the 

death of their spouse, compared with other adults of the same 

age and same demographic and health backgrounds [61], with 

studies indicating up to a tenfold increase in risk of death during 

the first year of bereavement [62]. There are increases in suicide, 

accidents, heart disease, cancer, tuberculosis, alcohol consump-

tion, and cirrhosis [63].

Immigration

The experience of immigration provides another demonstration 

of the effects of a major disjunction between internal structure 

and external reality, although here an individual’s immediate 

family and closest interpersonal relationships may remain intact 

while nearly everything else in their environment changes. 

There is a rich literature consisting of personal descriptions of 

leaving a homeland and accommodating to a new culture, and 
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there are a few papers by psychoanalysts who have worked with 

immigrant patients.

Eva Hoffman was 13 years old when she, her parents, and her 

9-year-old sister left Poland in 1959 to emigrate to Vancouver, 

Canada. Growing up as part of a Jewish family in Cracow after 

World War II, Eva was in many ways on the margin of Polish 

society and the object of more than a few exclusionary and criti-

cal comments by her peers. Yet this was her only world, external 

and internal, until she and her family set sail for North America. 

As she explained, “the country of my childhood lives within me 

with a primacy that is a form of love.  .  .  .  It has fed me language, 

perceptions, sounds, the human kind. It has given me the colors 

and the furrows of reality, my first loves. The absoluteness of 

those loves can never be recaptured. No geometry of the land-

scape, no haze in the air, will live in us as intensely as the land-

scapes that we saw as the first, and to which we gave ourselves 

wholly, without reservations” [64, pp. 74–75]. She recalls that 

walking around Cracow shortly before leaving “I burst into tears 

as I pass a nondescript patch of garden, which, it turns out, holds 

a bit of myself” [p. 88]. Standing at the railing of the ship on 

which she is to depart, “I feel that my life is ending” [p. 3]. 

“When the brass band on the shore strikes up the jaunty mazurka 

rhythms of the Polish anthem, I am pierced by a youthful sorrow 

so powerful that I suddenly stop crying and try to hold still 

against pain. I desperately want time to stop, to hold the ship 

still with the force of my will” [p. 4]. How clearly she describes 

the formative effects of the environment into which she hap-

pened to be born, the connection between her internal and 

external worlds, and the impossibility—in her situation—of 

keeping the internal world together with the external world by 

which it was shaped and to which it was matched.
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On her third night in Vancouver she has “a nightmare in 

which I’m drowning in the ocean while my mother and father 

swim farther and farther away from me. I know, in this dream, 

what it is to be cast adrift in incomprehensible space; I know 

what it is to lose one’s mooring. I wake up in the middle of a 

prolonged scream. The fear is stronger than anything I’ve ever 

known” [p. 104]. A short while later she wonders “what has 

happened to me in this new world? I don’t know. I don’t see 

what I’ve seen, don’t comprehend what’s in front of me. I’m 

not filled with language anymore, and I have only a memory 

of fullness to anguish me with the knowledge that, in this dark 

and empty state, I don’t really exist” [p. 108]. Aware when she 

was leaving her motherland that part of herself was being left 

behind because she was losing the external match to her inter-

nal self, in the new world she feels loss, discomfort, terror, and 

confusion when she is surrounded by an environment that does 

not match the inner world she has brought with her.

While those mourning a deceased spouse may feel that part 

of oneself has died, this transplanted immigrant felt as empty 

as if she no longer existed. When encouraged by those around 

her to try and forget what she left behind, she wonders “Can I 

really extract what I’ve been from myself so easily?” [p. 15]. 

When she attempts to take in her new environment, the requi-

site internal structures are lacking or the old structures are 

obstructing. Her situation is like that of the kittens described in 

chapter 2 who were raised seeing only vertical and horizontal 

lines and as a result had few brain cells that responded to 

oblique lines. “The city’s unfocused sprawl, its inchoate spread 

of one-family houses, doesn’t fall into any grid of mental 

imagery, and therefore it is a strain to see what is before 

me.  .  .  .  Even on those days when the sun comes out in full blaze 
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and the air has the special transparency of the North, Vancouver 

is a dim world to my eyes, and I walk around it in the static of 

visual confusion” [p. 135]. When she looks at others who are 

farther along than she in the adjustment to a new world, she 

worries that even for them “insofar as meaning is interhuman 

and comes from the thickness of human connections and how 

richly you are known, these successful immigrants have lost 

some of their meaning” [p. 143].

The change in language associated with many immigrations 

further disrupts the links between the self and others, and 

between internal neuropsychological processes and external 

social processes. Two days after their arrival Eva and her sister 

are taken to school and given new names: Eva for Ewa and 

Elaine for Alina. After the teacher introduced them to the class, 

mispronouncing their last name in a way they had never heard 

before, “we make our way to a bench at the back of the room; 

nothing much has happened, except a small, seismic mental 

shift. The twist in our names takes them a tiny distance from 

us.  .  .  .  Our Polish names didn’t refer to us; they were us as surely 

us as our eyes or hands. Those new appellations, which we 

ourselves can’t yet pronounce, are not us  .  .  .  make us strangers 

to ourselves” [p. 105]. Their original names were, of course, 

assigned to them by others. But the assignment of new names 

after years of hearing the original names in association with 

themselves, and the internalization of those names in important 

neural structures, is no small matter. Eva quickly learns English 

but “the words  .  .  .  don’t stand for things in the same unques-

tioned way they did in my native tongue. For example, “ ‘River’ 

in Polish was a vital sound, energized with the essence of river-

hood, of my rivers, of my being immersed in rivers.  .  .  .‘River’ 

in English  .  .  .  has no accumulated associations for me.  .  .  .  It 
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does not evoke.  .  .  .  The process, alas, works in reverse as well. 

When I see a river now, it is not shaped, assimilated by the word 

that accommodates it to the psyche.  .  .  .  This radical disjoining 

between word and thing is a desiccating alchemy, draining the 

world not only of significance but of its colors, striations, 

nuances—its very existence. It is a loss of a living connection” 

[pp. 106–107].

Experiences like Eva Hoffman’s are not particular to immi-

grants from Eastern Europe, to immigrants leaving behind a 

home in which they felt comfortable and happy, or even to 

immigrants having to learn a new language. The writer Jamaica 

Kincaid had similar problems perceiving the world upon her 

arrival in New York city from Antigua when she was 17 years 

old. “I could not see anything clearly on the way in from the 

airport, even though there were lights everywhere” [65, p. 3]. 

And even though she had long dreamt of coming to New York 

to leave behind the persistent unhappiness of her life in Antigua, 

the newness of it all was deeply painful. “The undergarments 

that I wore were all new, bought for my journey, and as I sat in 

the car, twisting this way and that to get a good view of the 

sights before me, I was reminded of how uncomfortable the new 

can make you feel.  .  .  .  Everything I was experiencing  .  .  .  was 

such a good idea that I could imagine I would grow used to it 

and like it very much, but at first it was all so new that I had to 

smile with my mouth turned down at the corners. I slept soundly 

that night, but it wasn’t because I was happy and comfort-

able—quite the opposite; it was because I didn’t want to take in 

anything else” [p. 4].

Her experience the next day shows the difficulties immigrants 

can experience in the most mundane activities. “Seeing the sun, 

I got up and put on a dress, a gay dress made out of madras 
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cloth—the same sort of dress that I would wear if I were at 

home.  .  .  .  It was all wrong. The sun was shining but the air was 

cold.  .  .  .  I did not know that the sun could shine and the air 

remain cold; no one had told me. What a feeling that was! How 

can I explain? Something I had always known—the way I knew 

my skin was the color brown of a nut rubbed repeatedly with a 

soft cloth, or the way I knew my own name—something I took 

completely for granted  .  .  .  was not so.  .  .  .  This realization now 

entered my life like a flow of water dividing formerly dry and 

solid ground, creating two banks, one of which was my past—so 

familiar and predictable that even my unhappiness then made 

me happy now just to think of it—the other my future, a gray 

blank.  .  .  .  I felt cold inside and out, the first time such a sensa-

tion had come over me” [pp. 5–6]. Even memory of the unhap-

piness she had emigrated to escape, because of its familiarity, 

was preferable to the pain of the disjunction between internal 

structure and external reality!

Psychoanalysts, describing their own experiences as well as 

those of their patients, argue for the generalizability of the 

experiences described by Hoffman and Kincaid [e.g., 66–69]. 

The objects and activities of everyday life are most profoundly 

missed: food; music; social customs; language; landscape; and 

street corners, houses, and cafes that made up their personal 

neighborhoods. “The anxiety consequent upon this culture 

shock challenges the stability of the newcomer’s psychic orga-

nization” [70, p. 1052]. Attempts at restoration often include 

choosing to live in a climate and landscape that resemble the 

ones left behind, listening to one’s native music, associating 

with fellow countrymen, and eating primarily food from their 

homeland. These can become pathologically, and maladap-

tively, fixed and extreme when some individuals eat only food 



180  Chapter 4

of their native land, associate only with compatriots, speak only 

their mother tongue, and recreate their former domestic envi-

ronments by furnishing their new residences with articles from 

“back home.” As in bereavement, mourning is an essential 

feature of successful adaptation, with the systematic restructur-

ing of the self based on the new instead of the old environment. 

The immigrant’s ability to enjoy the movies, literature, and 

games—in other words, the popular culture—of the new country, 

is a sign of successful engagement in a process necessary for the 

development of a new self for the new environment. A “mixed” 

guest list for a dinner party at the immigrant’s house, including 

natives of both the immigrant’s new land and former land, is 

seen as a sign of successful adaptation [70]. In arranging such a 

party, the immigrant creates an external situation that reflects 

by homology the successful and harmonious creation of inter-

nal structures that integrate the new environment with sustain-

able features of the old.

Summary and Conclusion

During the first years of life, interpersonal and other sensory 

experiences create internal neural structures in their own forms. 

Once established, these internal structures alter a person’s per-

ception and experience to make them agree with the internal 

structures. People seek and create experiences that match their 

particular internal structures, and select information from the 

environment that most closely approximates these structures. 

When faced with information that does not agree with their 

internal structures, they deny, discredit, reinterpret, or forget 

that information. These maneuvers increase the sense of agree-

ment between the internal and external worlds, but they also 
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decrease the frequency of stimulation that conflicts with inter-

nal structures, thereby decreasing the likelihood of a change in 

these structures. From these behaviors we might deduce that 

people are motivated to maintain the consonance between their 

internal and external worlds. An interesting series of striking 

experiments leads to the further conclusion that what is famil-

iar, that is, what matches past experience, is experienced as 

pleasurable merely for this reason.

Other people are particularly important features of the envi-

ronment, and as a result, identification with social groups is of 

particular importance. The desire for consonance between one’s 

self and the group will lead to extreme distortions of experience 

and behavior. Changes in the behavior of groups with which a 

person identifies, even without direct interpersonal contact, 

such as in the relationship between a sports team and its fans, 

can even lead to physiological changes within the individual.

This is not to say that internal structures in adults do not 

themselves change in response to changes in the physical and 

interpersonal environment. Indeed, when individuals occupy 

new social roles, their attitudes change to match those of their 

new peers. Such internal modifications, however, are less 

common and more difficult once internal structures are estab-

lished. Moreover, when changes in the environment are great, 

the corresponding internal changes are accompanied by distress 

and dysfunction, and are only accomplished through prolonged 

effort. The experience of the bereaved and the immigrant 

provide examples of the pain, discomfort, and dysfunction occa-

sioned by a radical disjunction between internal structure and 

external reality, and of the time and effort required to modify 

internal structures to match the altered environment. The next 

chapter examines the reactions and struggles associated with 
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contact between distinct cultures with different belief systems 

and customs. At these points of contact, each culture creates for 

the other a radical disjunction between internal structure and 

external reality—other human beings who look, act, and believe 

in ways that are discordant with internal representations of 

human being itself, and with a host of internal structures derived 

from formative social interactions.
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In all the scorched and exotic places of the earth, Caucasians meet when 

the day’s work is done to preserve the fullness of their heritage by the 

aspersion of alien things.

—O. Henry, Cabbages and Kings

Immigrants experience substantial problems moving from one 

culture to another. Their homesickness and culture shock can 

be so strong as to make the familiarity of even former unhap-

piness seem preferable to their current distress. Their process of 

adjustment is fundamentally similar to recovery from bereave-

ment. In both instances, the once largely harmonious fit between 

internal structure and external reality has been disrupted by a 

major change in external reality. In the case of bereavement, 

there is loss of a single individual who was an important com-

ponent of many aspects of the bereaved’s world. In the case of 

immigration, important interpersonal relationships may be pre-

served, but nearly all other aspects of the environment change. 

The response, and the process of recovery, are similar—distress 

and dysfunction followed by a prolonged, effortful restructuring 

of the internal world to match the now-changed external 

world.
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Among the characteristics of our epoch in the development 

of the human species, none are more distinctive and significant 

than the meeting of different cultures and the establishment, 

perhaps for the first time, of a single human culture. The 

meeting, and possible integration, of cultures separate and 

unknown to one another for thousands of years results from 

improved means of travel, new modes of information storage 

and dissemination, and increased population. The radical dis-

parities between internal structure and external reality occa-

sioned by the discovery of different peoples and cultures have 

created distress for entire communities, and communal efforts 

to reduce the distress that at times have been violent. This  

distress and these efforts to reduce the stress are the topic of  

this final chapter.

The Origins of Differences  in Culture and Language

One hundred and fifty to 200,000 years ago the first biologically 

human primate was born in northeast Africa. Among the char-

acteristics that presumably distinguished this individual and her 

immediate evolutionary predecessors from earlier primate and 

protohuman species were an extended period of postnatal devel-

opment and increased capacity for spoken language. One can 

only speculate about the rate at which language and culture 

developed during the childhood of the human species, and to 

wonder about the extent to which a single, original culture and 

language existed before groups of human beings separated and 

became isolated from the original group. Isolated populations 

of chimpanzees today have rudimentary and distinctive cul-

tures, seen, for example, in the use of different tools and proce-

dures for gathering ants from their nests [1,2], and prehuman 
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hominid species made tools and are thought to have hunted in 

groups and communicated vocally. Thus, the initial group of 

human beings may then have inherited a primitive culture 

developed by its evolutionary predecessors. Until the advent of 

a developed language, however, this culture would most likely 

have remained rudimentary. As discussed in chapter 3, an indi-

vidual develops competence in a language through imitation of 

the language he hears spoken. Moreover, the capacity for acquir-

ing language diminishes dramatically after puberty. The original 

humans had to both develop a language and pass it on to their 

offspring. It is difficult to imagine it not taking many genera-

tions, and hundreds if not a thousand years to establish a lan-

guage of any richness and complexity. It is likely that many 

small groups of individuals separated from the original group 

during this time, and the diversity of languages and cultures 

developed without there being an original of either. Other sce-

narios, of course, can also be imagined. Perhaps the protohu-

mans who gave rise to the first humans had a more advanced 

language and culture than we imagine. Or, perhaps language 

and culture developed much more rapidly in one of the early 

groups of humans. This group may then have overtaken, con-

quered, or assimilated the others, thereby establishing the first 

universal language and culture, albeit on a much smaller scale 

than is happening today.

Whatever the truth in these speculations, there is no doubt 

that over the past 100,000 years human beings have spread 

around the globe, establishing many communities. These  

communities, like Darwin’s finches, existed largely in isolation 

from one another for tens of thousands of years, and distinct 

languages and cultures evolved, leading to what Jane Goodall 

has called cultural speciation [3]. Some contact through war  
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and trade existed between neighboring groups, but for most of 

human history this was limited to only the most proximate 

groups, and mountain ranges and water masses ensured total 

isolation of some groups from others for millennia. Indeed, 

until about 500 years ago, the peoples of the Americas knew 

nothing of the existence of, and were unknown to, the peoples 

of the rest of the world. Even within the small island land mass 

of Papua New Guinea, dozens of cultures developed in near 

isolation, separated by terrain that was difficult to traverse, and 

then by custom, mutual suspicion, and culture. It is true that 

trade, for example along the Mediterranean or the long silk and 

spice roads, did provide some contact among peoples of the 

extended African, Asian, and European land mass in recent mil-

lennia. Nevertheless although items from afar found their way 

into many cultures, the overwhelming majority of people still 

spent their entire lives within their immediate community. Even 

three generations ago most inhabitants of the technologically 

relatively advanced European land mass spent all but a few days 

of their lives in their own village. Travel as a pastime, even for 

the most educated and wealthy, is largely a phenomenon of the 

nineteenth and twentieth centuries.

The Extent of Differences among Cultures

The catalog of differences among the distinct human communi-

ties is extensive. Variance among languages is so great as to have 

eluded the efforts of scholars to arrange an orderly classification 

or identify overall patterns of development and interrelation. 

Even food consumption—what could be more basically biologi-

cal?—has been shaped by different cultures in radically different 

ways. As one sociologist quipped: “Americans eat oysters but 
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not snails. The French eat snails but not locusts. The Zulus eat 

locusts but not fish. The Jews eat fish but not pork. The Hindus 

eat pork but not beef. The Russians eat beef but not snakes. The 

Chinese eat snakes but not people. The Jali of New Guinea find 

people delicious” [4]. Similar variety is evident in customs of 

dress and the extent of the body exposed. Muslim women in 

some societies allow only their eyes to be seen; Orthodox Jewish 

women shave their heads when they are married and wear wigs 

rather than showing their own hair; American women expose 

their heads, faces, arms, and legs but cover their breasts and 

pelvic region; and Tasaday women of the Philippines conduct 

their daily activities unclothed [5]. Physical gesticulation and 

interpersonal physical space also vary; people from cultures 

nearer the equator stand closer to one another, hug and touch 

one another more, and gesticulate more when speaking than  

do individuals from more northern European and American 

cultures.

Beyond these more physical differences, differences even 

among relatively similar cultures have been documented in a 

variety of beliefs, preferences, and behaviors. One study, for 

example, identified the forty-five most successful plays pro-

duced in 1927 in Germany and in the United States, based on 

the number and content of critical reviews, the number of pro-

ductions, and box office success. All ninety plays were summa-

rized in English, with references to national origin eliminated 

(elimination of all such references was not possible in four 

German plays, so four American plays were Germanized). Nine 

judges, blind to country of origin, then assigned each play to 

categories for basic theme, age and gender of central character, 

ideological or personal level of action, and happy or tragic 

endings [6]. The plays popular in Germany were much more 
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likely than the plays popular in the United States to have ideal-

ism (44 versus 4%), power (33 versus 2%), and the experience 

of being an outcast (18 versus 0%) as central themes. Plays 

popular in the United States were much more likely to have love 

(60 versus 31%) and morality (36 versus 9%) as central themes. 

The level of action in popular plays from the United States was 

rated as almost always personal rather than ideological (96 

versus 4%), while the majority of the German plays were rated 

as ideological rather than personal (51 versus 47%). The central 

characters in the plays from America were female almost as 

often as male (15 versus 19%), and were more often youthful 

than middle aged or elderly (23 versus 13%). In contrast, the 

central characters in the plays from Germany were much less 

likely to be female than male (9 versus 33%), and were more 

often middle aged or elderly than youthful (19 versus 13%). 

Finally, the plays popular in Germany were 3 times as likely to 

have tragic or unhappy endings than the plays popular in the 

United States. These differences between plays popular in 

Germany and the United States reflect differences in the inter-

ests, concerns, fantasies, and aspirations of theatergoers in the 

two cultures.

Attitudes toward authority also vary among cultures, even if 

the individuals evaluated in each country are similar with regard 

to religion, gender, and socioeconomic status [7]. For example, 

80% of American high school students thought it was right for 

a boy to run away from home if his father was cruel and brutal, 

but only 45% of German students and 46.5% of Filipino stu-

dents concurred. Only 9% of American students thought older 

brothers had the right to give orders to younger brothers and 

obtain their obedience with force, while 23% of the German 
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sample and 29% of the Philippine sample thought older broth-

ers had these prerogatives. Eighty-four percent of the Americans 

and 67% of the Filipinos thought it was right for a soldier to 

refuse to obey the order of a superior to shoot an innocent  

military prisoner, but only 50% of the Germans thought such 

disobedience was justified.

Gendered roles in the work place differ dramatically, even 

among highly industrialized nations. For example, the percent-

age of managerial roles filled by women in 1993 was only 2% 

in South Korea and 17% in the United States, compared with 

28% in Austria and 48% in Switzerland [8].

Marked differences in values, and associated actions, can 

persist between communities even when those communities are 

nearby and aware of one another. For example, consider the 

study of decisions made in the 1950s regarding the graveling of 

village streets and the construction of high school gymnasiums 

in two small communities (populations approximately 250) 

located within 40 miles of one another in nearly identical 

natural settings in the southwestern United States. One village 

had been settled 80 years before by Mormon missionaries 

selected and sent by church authorities. Missionary activities 

had long subsided and the village was a typical Mormon farming 

village. The family farm was the basic economic unit, but part-

nerships based on kinship and a village cooperative were also 

important parts of the economic structure. The other village was 

settled during the Depression of the 1930s by migrants from a 

neighboring state attracted by free land available for those 

willing to move to the area and establish farms. Each farm unit 

was operated by a nuclear family. A construction company that 

was in the area to build a state highway offered to gravel the 
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streets of both towns. At a well-attended town meeting, the 

residents of the Mormon town each agreed to pay $20, which 

together with a larger sum from the owner of the local store, 

covered the expense of the gravelling. Apparently one man of 

importance locally initially objected, but was silenced when a 

much poorer man cited the Mormon values of progress and 

cooperation and pledged to pay $25 himself. The residents of 

the other village rejected a similar plan, and instead each of the 

operators of the town’s business establishments paid to have the 

areas in front of their businesses gravelled, leaving the rest of 

the village streets a sea of mud in rainy weather [9].

A short while later both villages were offered money by the 

state government for materials and skilled labor to build a high 

school gymnasium if the town would provide the labor for 

construction. The Mormon village developed a plan in which 

each able-bodied man contributed 50 hours of labor or $50 to 

the project. Some resistance developed, and community leaders 

had to make sustained efforts to ensure compliance, but the 

project was completed successfully. At a town meeting, residents 

of the second village rejected a similar plan, and many expressed 

the view that they had to look after their own farm and family 

and could not come into town to work. Additional funds became 

available from the state to start the project, but even after the 

foundation was built and bricks delivered, community partici-

pation failed to materialize and the project remained a hole in 

the ground.

Finally consider cultural differences in premarital sexual 

behavior as reflected in out-of-wedlock birthrates and in the 

percent of marital first births occurring within the first 6 months 

of marriage [10]. Official local government statistics for the year 

1955 indicate an out-of-wedlock birthrate of 0.9% in the pre-
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dominantly Mormon Utah County in the state of Utah; 2.9% 

in Tippecanoe County, Indiana, another midwestern American 

community; and 6.6% in the country of Denmark. In order to 

determine the rate of births within 6 months of marriage, 

researchers compared marriage and birth records. Nine percent 

of births occurred within the first 6 months of marriage in Utah 

County, 9.7% in Tippecanoe County, and 32.9% in Denmark.

Importance of Differences among Cultures

Differences among cultures abound. It is a more difficult matter 

to determine in what ways and to what degree these differences 

are important. One thesis of this book is that the developing 

human brain shapes itself to its environment, and that the par-

ticular form of that environment (i.e., culture) is relatively 

unimportant. Indeed, the range of cultural variation despite a 

common human biological substrate is evidence that the par-

ticulars of cultural variation are not biologically important. A 

second thesis of this book, however, is that incongruities between 

the environment and the developed brain, incongruities intro-

duced by significant changes in the environment, produce dis-

tress and dysfunction. The ability of a culture to minimize such 

disjunctions between internal and external worlds can thus be 

seen as a positive attribute, and some of the differences among 

cultures may be important in this regard. More important, 

according to this thesis, are the reciprocal disjunctions between 

internal and external worlds created by the meeting of different 

cultures. The experience of immigrants transplanted from one 

culture to another has been offered to indicate the difficulties 

inherent in such juxtapositions. Several additional lines of evi-

dence also support this view.
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Importance of Ceremonial Objects

The first of these additional lines of evidence is the importance 

people assign to the cultural, symbolic, or ceremonial aspects of 

objects above and beyond their instrumental value. Archaeologists 

distinguish ceremonial objects from those used in everyday 

tasks such as hunting or food preparation by the care and labor 

that went into their construction. Even peoples with techno-

logically undeveloped cultures, for whom matters of subsistence 

occupied a large part of the day’s activity, spent more time when 

making a ceremonial object than when making a utilitarian 

object. These ceremonial objects served only as the external 

manifestation of an internal belief, but for that very reason were 

particularly prized. The same is true on the community level, 

where the greatest collaborative efforts were devoted to the 

building of structures to represent belief systems.

European villages worked for one or two hundred years to 

create cathedrals huge in scale and adorned with sculpture, 

stained glass windows, and paintings. Or consider the contro-

versy a few years ago surrounding the plan of the majority 

population of the town of Nazareth, Israel, to build a mosque 

adjacent to an important Christian pilgrimage site, the Basilica 

of the Annunciation [11]. “Why should anyone be upset with 

us?” asked a local Muslim councilman. “We are not building a 

dance hall or a casino. We are building a house of prayer. May 

our city be filled with blessing upon blessing.” He well knew 

why his Christian neighbors were upset, as did the thousands 

of Muslims who “chanted prayers, threw fists into the air and 

set off firecrackers” as they laid the cornerstone for the new 

mosque. Christian churches were closed for 2 days in protest, 

turning away pilgrims who had traveled from abroad to visit the 

basilica. One Christian resident of Nazareth complained, “It’s 
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sad, though, shameful. We have the same language, the same 

culture [almost!], the same foods. We grew up together, neigh-

bors. That’s what hurts me, that these people I went to school 

with turned out to be fundamentalists. What if we tried to put 

a church in Mecca, their holy place?” (Of course, Christians 

have done one better in the past, building a cathedral within 

the great mosque in Cordoba, Spain, after taking that part of 

Spain by force.) Repercussions were even felt internationally, 

with the Vatican issuing a sharply worded criticism of the  

Israeli government’s decision to authorize construction of the 

mosque.

Investment  in Personal Environments and Objects

Similarly, the importance of personal environments is also 

readily apparent on the individual level during the course of 

everyday life. Consider the reaction of a teenager who within 

minutes of arriving on the campus of a college to which she 

might apply, announces to her dismayed parents “It’s off the 

list. It doesn’t feel like me.” What would a convent, or some 

even more foreign institution feel like as a place to spend the 

next 4 years of her life? Or consider the lament of a 14-year-

old boy trying to buy a pair of shoes. He was paralyzed with 

indecision. One brand was functional but the company had a 

bad record on environmental issues. Another pair appealed to 

him because they were “retro,” but he was too young to wear 

such shoes and would feel like a “poser.” Others were too high 

style, just not him. Of course, whatever pair he picked would 

soon feel like an appendage of himself and would have to be 

pried off after a year of daily wear before he could be persuaded 

to go through the painful process of selecting a new pair 

again.
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Finally, consider the amusing but true story of the “ecotour-

ist” from New Zealand on a recent trip to China. Ecotourists 

have an ideological commitment to maintenance of natural 

environments; particularly enjoy travel to places still in their 

pristine, natural state; and support tourism and travel with low 

environmental impact. While eating in the dining car of his 

train, the ecotourist noticed the Chinese cook throwing con-

tainers out of the train window as soon as they were empty. As 

this continued, the tourist became unable to contain himself 

and attempted, despite a complete language barrier, to convince 

the cook to stop the offensive behavior. As the failure of his 

effort at persuasion continued to be apparent, the tourist became 

increasingly agitated. After louder attempts at persuasion also 

failed, he tried to physically stop the cook from continuing to 

litter the countryside and eventually had himself to be restrained! 

Thus, we see that people demonstrate the importance of cultur-

ally specific aspects of their environments in the effort they 

devote to the construction of such objects (small and large), the 

offense they take at being confronted by religious displays of 

another culture, the efforts they make to find a microculture or 

clothes to match their view of themselves, and the agitation 

they feel by seeing behavior that conflicts with their ideology.

Troubling Fascination with Foreign Cultures

Further support for the importance of cultural differences can 

be found in the intense interest foreign peoples show in each 

other at the time of contact, an interest perhaps best character-

ized as a compelling preoccupation or obsession. As argued in 

chapter 3, sensory stimulation in the form of other human 

beings is particularly important in development of the human 

brain, and internal structures based on interpersonal experience 
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are an important part of cerebral organization. The amygdala,  

a brain structure particularly active in response to social-

 emotional stimulation, is more active in both black and white 

subjects when they view pictures of faces of people of the oppo-

site color rather than of the same color as themselves [12]. Over 

the course of exposure to many such pictures, activation follow-

ing same-color faces steadily decreased while activation associ-

ated with opposite-color faces remained high. For this and other 

reasons, evidence of seemingly totally different human beings 

could not be mentally filed in the same way as reports of a new 

species of butterfly, or even experienced with the same detached 

excitement or interest that might attend reports of the discovery 

of the skeletal remains of a large prehistoric creature.

Tales and texts from the French scientific expedition to South 

America in 1735 “circulated round and round Europe for 

decades, on oral circuits and written” [13, p. 18]. Kolb’s account 

of southern Africa, published in German in 1719, was translated 

into Dutch in 1721, into English in 1731, and into French in 

1741. Sparman’s description of travels to this same region was 

published in Swedish in 1783, translated into English in 1784 

(four editions) and into Dutch and French in 1787. Another 

account of the peoples of this same region, Narrative of Four 

Voyages in the Land of the Hottentots and the Kaffirs by Paterson, 

was published in English in 1789 and translated into French and 

German the following year [13]. The first edition of Mungo 

Park’s 1799 English account of travels in the interior of Africa 

sold out in 1 month, and two more English editions, an American 

edition, and French and German translations were published by 

1800. So monumental was the discovery of radically different 

and previously unknown peoples that the public appetite for 

such accounts grew steadily in Europe and the United States 
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over the next 100 years, culminating in a relative explosion  

of productivity in the genre in the final decades of the nine-

teenth century [14, p. 108]. Newspapers financed the travels  

of explorers in exchange for rights to publish their reports,  

and hundreds of articles appeared in periodicals such as the 

Atlantic Monthly, Harpers Weekly, the North American Review, and 

National Geographic [14, p. 108].

While the very number of such publications indicates the 

Euro-American fascination with peoples of Africa, Asia, South 

America, and the various island states, the encounters reported 

in the publications indicate that the interest was reciprocal. 

Mungo Park reports arriving in an African village during a feast 

day and at a time when the residents were dancing. “When  

they were informed that a white man was coming into town, 

they left off dancing, and came to the place where I lodged, 

walking in regular order, two and two.  .  .  .  they continued to 

dance and sing until midnight during which time I was sur-

rounded by so great a crowd as made it necessary for me to 

satisfy their curiosity by sitting still” [pp. 104–105, cited in 13, 

p. 80]. At another time his inspection by the Africans was  

more direct: “The surrounding attendants and especially the 

ladies were abundantly more inquisitive; they asked a thousand 

questions, inspected every part of my apparel, searched my 

pockets and obliged me to unbutton my waistcoat, and display 

the whiteness of my skin; they even counted my toes and 

fingers, as if they doubted whether in truth I was a human 

being” (p. 109, cited in 13, p. 82).

Euro-American preoccupation with other peoples was too 

great to be satisfied by the accounts of explorers and led to  

the importation of individuals from other cultures for display 

and inspection. The American Museum of Natural History, 
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established in 1877, included permanent exhibits devoted  

to indigenous peoples of Asia, Africa, and North America 

among its displays of other animals, but felt no need to  

include similar exhibits on European or Caucasian Americans. 

The exhibits included skeletal remains (again analogous to the 

animal exhibits), and, at times, living human beings [e.g., 15]. 

Individuals were brought from Africa to Europe and exhibited 

at circuses and fairs. Most dramatic were the anthropological 

exhibits at the St. Louis World’s Fair in 1904. Groups of indig-

enous peoples from North America, South America, Japan, the 

Philippines, and Africa were brought to the fairgrounds and 

housed for exhibit in re-creations of their villages, residences, 

and habitats. The Filipinos alone comprised a group of 1,200 

individuals living in a 47-acre exhibit [15,16]. The fair in 

general was a huge success, and the anthropology exhibits  

were one of its main draws. The fair had more than 18 million 

visitors [15, p. 123], and although it is unclear how many were 

repeat visitors, it is an astounding number given that the popu-

lation of the United States was only 76 million in 1900 [17]. 

When Ota Benga, a young Pygmy man, was brought to New 

York City after the fair and housed temporarily in the Monkey 

House at the New York Zoological Park, 40,000 people came  

to see him in a single day. The New York Times reported that 

“nearly every man, woman, and child of this crowd made for 

the monkey house to see the star attraction in the park—the 

wild man from Africa. They chased him about the grounds all 

day, howling, jeering and yelling. Some of them poked him  

in the ribs, others tripped him up, all laughed at him” [quoted 

in 15, p. 185].

Perhaps there were a few among the crowds in St. Louis  

and New York whose interest in the strange peoples was the 
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potential for their own economic advancement: far-sighted 

souls who came to gain information relevant to appropriating 

the wealth of these peoples’ homelands or benefiting from the 

cheap labor their compatriots might supply. For the vast major-

ity of the thousands and millions of visitors, however, the 

attraction was to see, and to begin to deal with, the radical and 

undeniable fact that people existed who looked and acted so 

differently from the people they had seen and lived with all 

their lives. And what better way to begin dealing with this 

information than when the individuals to be considered were 

kept separate by exhibition boundaries, presented in a context 

of fun and fantasy, and clothed in the procedures of familiar 

scientific inquiry and observation. As two scholars of this period 

of travel writings and cross-cultural encounters have noted, 

European culture had an “obsessive need to present and repre-

sent its peripheries and its others continually to itself” [13, p. 

6], and “of all the world’s distant places, Africa may ultimately 

have been of least concern to most Americans when it came to 

real and concrete questions of economy and invested interest. 

But the continent held a place of disproportionate interest in 

the geographic imagination” [14, pp. 116–117].

While irresistibly drawn to inspect these other humans, expo-

sure to the intercultural differences was unsettling in ways 

similar to other disjunctions between internal structure and 

external reality. As indicated earlier, Mary Pratt coined the term 

contact zone to refer to “the space in which peoples geographi-

cally and historically separated come into contact with each 

other and establish ongoing relations, usually involving condi-

tions of coercion, radical inequality, and intractable conflict” 

[13, p. 6]. Eighteenth- and nineteenth-century travel writers 

often described the foods and customs of foreign cultures as 
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strange and revolting [13, p. 44], and the people themselves  

as dirty, and even being unable to cleanse themselves [14,  

p. 111]. J. M. Coetzee explicitly “attributes the widespread vili-

fication of the Hottentots in the writings of seventeenth and 

eighteenth century Europeans to frustration at the Khoikhoi 

failure to fulfill anthropological and economic expectations” 

[quoted in 13, pp. 44–45].

These tensions are captured clearly in the ever-more negative 

connotations of the word “barbarian” from its initial use in the 

Greek of Herodotus to its meaning in modern English [18]. 

Herodotus’s inquiry into the origins of hostility between the 

Greeks and Persians led him to visit and describe the belief 

systems, arts, and everyday practices of neighboring non-Greek 

societies. He called these societies barbarian, a word that in the 

Greek of his day meant people whose language, religion, ways 

of life, and customs differed from those of the Greeks them-

selves. Later Greeks used the term to mean “outlandish, rude, 

or brutal.” Once incorporated into Latin, it came to mean 

“uncivilized” or “uncultured” rather than “of different culture.” 

The Oxford English Dictionary describes its original meaning as 

“one whose language and customs differ from the speaker’s” but 

then provides the contemporary definition as “a rude, wild, 

uncivilized person.”

The conflict is all the greater when foreign customs present 

themselves in one’s own homeland. No less an international 

man than Henry James, a student of the subtleties of cultural 

difference and a prodigious intellect, described his own deep 

discomfort upon returning to New York City in 1904 after 20 

years in Europe. He visited “the terrible little Ellis Island” [19, 

p. 84] and saw the “visible act of ingurgitation on the part of 

our body politic and social, and constituting really an appeal to 
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amazement beyond that of any sword-swallowing or fire-

 swallowing of the circus” [p. 84]. He asserts that

The action of Ellis Island on the spirit of any sensitive citizen who may 

have happened to “look in” is that he comes back from his visit not at 

all the same person that he went.  .  .  .  He had thought he knew before, 

thought he had the sense of the degree in which it is his American fate 

to share the sanctity of his American consciousness, the intimacy of his 

American patriotism, with the inconceivable alien; but the truth had 

never come home to him with any such force.  .  .  .  it shakes him  .  .  .  to 

the depths of his being  .  .  .  [creates a] new chill in his heart  .  .  .  [like a] 

person who has had an apparition, seen a ghost in his supposedly safe 

old house. Let not the unwary, therefore, visit Ellis Island. [pp. 84–85]

In New York he felt the “affirmed claim of the alien, however 

immeasurably alien, to share in one’s supreme relation was 

everywhere the fixed element, the reminder not to be dodged” 

[p. 85]. He felt further that

The idea of the country itself underwent something of that profane 

overhauling through which it appears to suffer the indignity of change. 

Is not our instinct in this matter, in general, essentially the safe one—

that of keeping the idea simple and strong and continuous, so that it 

shall be perfectly sound? To touch it overmuch, to pull it about, is to 

put it in peril of weakening; yet on this free assault upon it, this read-

justment of it in their monstrous, presumptuous interest, the aliens, in 

New York, seemed perpetually to insist  .  .  .  so that unsettled possession 

is what we, on our side, seem reduced to—the implication of which, in 

its turn, is that, to recover confidence and regain lost ground, we, not 

they, must make the surrender and accept the orientation. We must go, 

in other words, more than half-way to meet them; which is all the dif-

ference, for us, between possession and dispossession. This sense of dis-

possession, to be brief about it, haunted me so. [p. 86]

He envied “the luxury of some such close and sweet and whole 

national consciousness as that of the Switzer and the Scot”  

[p. 86]. When describing his reactions to seeing the large number 
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of immigrants in New York itself, he explains that “as you go 

and come, the wonderment to which everything ministers and 

that is quickened well-nigh to madness, in some places and on 

some occasions, by every face and every accent that meet your 

eyes and ears  .  .  .  fed thus by a thousand sources, is so intense 

as to be, as I say, irritating.  .  .  .  the facts themselves loom, before 

the understanding, in too large a mass for a mere mouthful: it 

is as if the syllables were too numerous to make a legible word” 

[pp. 120–121].

Nonviolent Efforts to Deal with the Distress Occasioned 

by the Meeting of Cultures

Denial and Distortion to Fit Existing Beliefs

Given the discomfort occasioned by the colossal discovery of 

foreign peoples and cultures, and the resulting, radical disjunc-

tion between important aspects of internal structure and exter-

nal reality, it is not surprising that we see large-scale employment 

of the same response mechanisms described previously in indi-

viduals confronted with sensory input that fails to match their 

internal neurocognitive structures. According to scholars of the 

academic and popular travel and exploration literatures of  

the eighteenth and nineteenth centuries, two mechanisms in 

particular were widely and systematically used: denial of the 

offending information or distortion and manipulation of the 

information and peoples to fit into preexisting scientific or reli-

gious belief systems.

In part, the denial of aspects of the foreign cultures was due 

to the absence of the internal structures necessary for perceiving 

them. Just as kittens raised in a visual environment with stripes 



202  Chapter 5

that move only left to right have fewer brain cells that respond 

to movement from right to left, just as Eva Hoffman was unable 

to see the features of her new Canadian landscape, or Jamaica 

Kincaid was unable to make out the things she saw on the  

way into New York City from the airport, Egyptian markets, 

African villages, and immigrant communities in New York City 

are all described as full of confusing, bewildering swarms of 

unindividuated crowds [e.g. 14, p. 125]. And in part, the denial 

was a collaborative deployment of avoidant, repressive, and 

forgetting mechanisms described by psychoanalysts in their 

offices and experimental psychologists in their laboratories. 

Even particular features of new cultures reported by the earliest 

explorers disappear from later accounts [13, p. 52]. “The land-

scape is written as uninhabited, unpossessed, unhistoricized, 

unoccupied.  .  .  .  an asocial narrative in which the human pres-

ence, European or African, is absolutely marginal” [quoted in 

13, p. 51]. Indigenous peoples are described as “doing nothing” 

in early writings, and until they were studied by anthropologists 

who lived among them, were considered to be without culture, 

without professions, without laws, and without institutions  

[13, pp. 44–45; 14, pp. 110, 111]. When the efforts of European 

missionaries to convert foreign peoples to Christianity failed, 

the foreigners were described as being incapable of religion [13, 

pp. 44]. Descriptions of new places listed the features of European 

towns and landscapes that were not present rather than the 

foreign features that were present [14, p. 111]. Photographers of 

the immigrants who filled the streets of New York with the 

smells, sounds, and dirt that so unsettled Henry James went to 

great effort to photograph them one or two at a time, cleansed 

of the details of difference [16, p. 222].

More common and more problematic than this denial were 

efforts to select and distort the perception of foreign peoples 
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and their cultures and manipulate both to bring them into 

agreement with the existing belief systems and structures of  

the perceiver. On the European side of these intercultural 

encounters, first religious, and then religious and scientific  

belief systems were applied to the task of incorporating the 

newfound peoples and cultures. For example, when emigrants 

from England settled in the region of North America that they  

named “New England,” they believed the Native Americans 

they encountered were the lost tribes of Israel described in 

European religious texts. The Englishman John Hanning Speke 

devoted much of his widely read 1863 report “Journal of the 

Discovery of the Nile” to describing the primitive people he 

encountered, concluding that they were the descendants of 

Noah’s son Ham and “a strikingly existing proof of the Holy 

Scriptures” [quoted in 20, p. 51].

By the later half of the nineteenth century, Europeans and 

Americans brought scientific as well as religious belief systems 

to the task of dealing with the existence of foreign peoples. 

Scientists were dispatched to measure the newly discovered 

people in every which way, and individuals were brought to 

Europe for similar inspection in scientific laboratories. When 

the new technology of photography became available, objecti-

fied images of other peoples were created for analysis and illus-

tration [16]. The conclusions of these scientific inquiries were 

consistent and foregone; based on Darwin’s theory of evolution, 

which dominated scientific thinking about living things by the 

mid-nineteenth century, the newly discovered people were con-

sidered evolutionary precursors of Euro-Americans [14, chap. 4]. 

In some accounts, the scientific observations were seen as estab-

lishing that the newly discovered people were not human beings 

at all, but a distinct species filling the evolutionary space between 

men and monkeys. In others, the different peoples of the world 
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were organized into a developmental or evolutionary hierarchy 

of groups, invariably with Europeans as the most advanced stage 

of development. The anthropological exhibits at the St. Louis 

World’s Fair again provide a clear example. W. J. McGee, head 

of the anthropology department at the fair, explained in an 

essay entitled “The Trend of Human Progress” that human 

beings “are conveniently grouped in the four culture grades  

of savagery, barbarism, civilization, and enlightenment.  .  .  .  the 

two higher culture-grades [are]—especially the Caucasian race, 

and  .  .  .  the budded enlightenment of Britain and full-blown 

enlightenment of America” [quoted in 16, p. 278]. The exhibi-

tions of foreign peoples at the fair were arranged to illustrate 

this progression. The same views were found everywhere, in 

school textbooks and scholarly and popular texts of the period 

[14, chap. 4].

The Sad Case of Captain  James Cook

The human response to the discovery of foreign human beings 

seen in the Europeans was similarly evident in the response of 

indigenous peoples to the Europeans. “The Melanesian litera-

ture on ‘first contacts,’ often richer than the Polynesian because 

the events were more recent, confirms this disposition to inter-

pret the intrusive coming of Europeans in ways consistent with 

the people’s own cosmological schemes—including even the 

failure to remember the first white man as such, since they were 

never men” [21, p. 179]. Perhaps the most dramatic of the many 

examples of this are the events of James Cook’s arrival, and 

eventual murder, in Hawaii [21]. Cook chanced to arrive off the 

coast of Hawaii at the start of the annual 2-week-long celebra-

tion of the return of the deity Lono. Cook’s ship first approached 

land and anchored in the bay at the town of Kealakekua, which 

legend had was the home of Lono when he had been a man 
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and the place to which he was expected to return. People on 

shore had apparently followed Cook’s ship as it progressed 

toward Kealakekua, because 10,000 were there to greet him, 

several times the normal population.

When the ship entered the bay, the reception was extraordi-

nary. Journals kept by those on board noted that they were soon 

“amidst an innumerable number of canoes, the people in which 

were singing and rejoicing all the way” and “all the shore of the 

bay was covered with people” [quoted in 21, p. 47]. Cook noted 

that no weapons were seen, and that the canoes were full with 

pigs, fruits, and sugar cane. Great numbers of natives climbed 

on board Cook’s ships, and on the ships, in the water and on 

the shore, people were dancing, singing, clapping, and jumping 

up and down. When Cook came ashore in Kealakekua, and 

subsequent places along the coast, he was escorted by priests 

who called him Lono, wrapped him in special cloth, brought 

him to temples, and fed him special foods not offered to others. 

He was always induced to sit with both arms extended straight 

out from the sides of his body, supported horizontal to the 

ground by a priest on one side and by Cook’s lieutenant on  

the other, thus assuming the position in which Lono is depicted 

in pictures and carvings.

In a scholarly tour de force, Marshall Sahlins aligned the 

Hawaiian and English calendars of 1779 and compared  

the dated entries in the journals of the English sailors with the 

documented sequence of feasts, rituals, and observances of  

the annual 2-week Hawaiian celebration. The changing nature 

of food offerings brought to the ships, and the sequence of 

religious and military officials visiting the ships, correspond 

precisely with the highly scripted progression of the holiday 

rituals, including even wrapping Cook in a ceremonial cloth 

and sacrificing a small pig in front of him. Cook’s lieutenant 
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observed that “this ceremony was frequently repeated [for Cook] 

during our stay at Owhyhee, and appeared to us, from many 

circumstances, to be a sort of religious adoration. Their idols  

we found always arrayed with red cloth, in the same manner  

as was done to Captain Cook, and a small pig was their usual 

offering to the Eatooas [akua, ‘gods’]. Their speeches, or prayers, 

were uttered too with a readiness and volubility that indicated 

them to be according to some formulary” [quoted in 21, pp. 

49–51].

As the holiday ended, Cook’s ships sailed on, apparently 

without knowing the cause of their warm and elaborate welcome. 

Misfortune struck, however, when a storm damaged the mast 

on Cook’s ship, causing him to return to Hawaii for repairs. The 

Hawaiians were apparently confused and frightened by the 

return of Lono so shortly after his departure, and the response 

to Cook and his men was in marked contrast to their previous 

welcome. English journals indicate that the Hawaiians were not 

nearly as friendly as before, seemed fearful of Cook’s intentions, 

and unable to understand or accept that a problem with the 

Englishman’s ship had caused them to return. When some 

Hawaiians took one of Cook’s launches, Cook decided to take 

the Hawaiian king hostage as a means to secure its return. The 

king, perhaps resigned to being carried off by Lono, is reported 

to have followed Cook passively, until his wife implored him 

not to go. The king’s supporters then turned on Cook, killing 

him and carrying off his body, which it seems was then burnt 

in sacrifice and divided among the Hawaiian leaders according 

to their status.

More recent accounts of first contacts between Euro-Americans 

and isolated island communities all reveal similar efforts to 

perceive the Euro-Americans, not as different human beings, but 

rather as components of the existing indigenous belief systems. 
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A New Guinea culture that included a sky world in its cosmol-

ogy thought Europeans were powerful spirits from the sky world, 

red in skin color because of their proximity to the sun. Others 

thought the Europeans were ancestral spirits from the land of 

the dead. When the Europeans washed river gravel looking for 

gold, the local people understood them to be looking for their 

own bones, which had been thrown into the river. Despite the 

fact that some brave warriors examined the Europeans at night 

and reported to the contrary, the belief that the Europeans 

turned into skeletons at night was widely held [21].

Violent Responses to the Meeting of Cultures

When contact between foreign peoples is sustained, simple  

distorted perception alone is often insufficient to manage the 

distress associated with the disjunction between internal struc-

ture and external reality. New information about the strangers 

emerges that is inconsistent with the distorted accommodation 

to existing belief systems, and the strangers act in ways that are 

inconsistent with the roles and characteristics assigned them 

(e.g., Cook’s quick return to Hawaii). Confronted by these added 

insults to equanimity, each group attempts to induce or force 

the other to act according to the roles and characteristics 

assigned them, in a manner analogous to the role of projective 

identification in interpersonal interactions described in chapter 

3. On the intergroup level, these efforts can contribute to large-

scale violence and calamity.

Rwanda

Belgian influence on the peoples of Rwanda is a particularly 

tragic example [20]. Precolonial Rwandan society was an oral 
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culture, and no reliable history of the region during that time 

exists. It is known, though, that the region was first settled by 

a cave-dwelling pygmy people, the Twa, who were then vastly 

outnumbered by immigration of the Hutu and Tutsi people. 

While quite different physically, “with time, Hutus and Tutsis 

spoke the same language, followed the same religion, intermar-

ried, and lived intermingled, without territorial distinctions, on 

the same hills, sharing the same social and political culture  

in small chiefdoms  .  .  .  some of [the chiefs] were Hutus, some 

Tutsis; Hutus and Tutsis fought together in the  .  .  .  armies; 

through marriage and clientage, Hutus would become heredi-

tary Tutsis, and Tutsis could become hereditary Hutus. Because 

of all this mixing, ethnographers and historians have lately 

come to agree that Hutus and Tutsis cannot properly be called 

distinct ethnic groups” [20, p. 45].

To be sure, the society had its inequalities and social roles, 

some of which were related to continuing distinctions between 

Hutus and Tutsis, and the distinction remained a feature of the 

culture. However, when Europeans explored Africa in the second 

half of the eighteenth century, the government of Rwanda was 

centralized, with a well-developed military, political, and civil 

structure, and the leader, revered as an absolute and infallible 

divinity, was the latest heir to a dynasty that had led the country 

for several hundred years. Rwanda had a reputation for “fero-

cious exclusiveness”; explorers were prevented from entering 

the country by force and the first white man is thought to have 

entered Rwanda only in 1894 [20, p. 54]. The missionary, 

Monsignor Louis de Lacger, wrote in his 1950s history of Rwanda 

that “One of the most surprising phenomena of Rwanda’s 

human geography is surely the contrast between the plurality 

of races and the sentiment of national unity. The natives of  

this country genuinely have the feeling of forming but one 
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people.  .  .  .  the ferocity of this patriotism is exalted to the point 

of chauvinism” [quoted in 20, pp. 54–55]. Another missionary 

wrote that the Rwandans “were persuaded before the European 

penetration that their country was the center of the world, that 

this was the largest, most powerful, and most civilized kingdom 

on earth” [quoted in 20, p. 55]. Lacger added that “There are 

few people in Europe among whom one finds these three factors 

of national cohesion: one language, one faith, one law” [quoted 

in 20, p. 55].

According to the analysis of Philip Gourevitch [20], the mas-

sacre in 1994 of 800,000 Tutsi Rwandans by Hutu Rwandans was 

the result, at least in part, of the unsettling and division of 

Rwandan society by imposition of a European myth on the 

Rwandan people. Belgian colonial potentates, together with 

their Roman Catholic missionary compatriots, understood 

Rwandan people according to the Hamitic myth propagated by 

Speke in 1863, and the associated myth of Tutsi superiority. 

Speke saw in most Africans the progeny of Noah’s son Ham, 

cursed by Noah because Ham had stared upon Noah’s naked-

ness. “Contemplating these sons of Noah,” Speke wrote, “as 

they were then so they appear to be now” [20, p. 51]. Speke 

noted further that some Africans were taller and sharper fea-

tured than the others. These people, who more closely resem-

bled the Europeans with whom he was of course very familiar, 

Speke concluded were a superior race descended from the bibli-

cal King David. Accordingly, the colonial and church leaders 70 

years later “set about radically re-engineering Rwandan society 

along so-called ethnic lines” [20, p. 56]. Hutu leaders were 

replaced by Tutsis in even the local administrations that had 

provided Hutus with some autonomy and empowerment. The 

Belgians and the church replaced the Rwandan leader, who they 

found too independent, with another who converted to 
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Catholicism and renounced his divine status. Ethnic identity 

cards were issued, labeling each Rwandan as Hutu, Tutsi, or  

Twa. Sixty years of Belgian and church-supported Tutsi domina-

tion of the Hutus ensued. Large numbers of Rwandans con-

verted to Catholicism; school books presented the doctrine of 

Tutsi superiority; and the idea of a collective national identity 

was replaced with the European myth and Rwandan reality of 

Tutsi superiority and dominance. In 1994 this de- and recultur-

ated nation exploded with Hutu anger and its rivers filled with 

the bodies of Tutsis.

The European belief system did not require that the Hutus 

attack the Tutsis, and other factors were probably important in 

starting the violence. Jared Diamond, for example, suggests that 

pressures of a population density ten times that of neighboring 

Tanzania, and insufficient farm land to support the population, 

were important [22]. But the Europeans did coerce the Rwandans 

to abandon many of the beliefs that had formed the basis of 

Rwandan culture and society and to act in ways that conformed 

to the fantastical belief system that the Europeans had used to 

reconcile the existence of the strange people of Africa with their 

own notions of human beings. In so doing, deep animosity  

was created between Hutus and Tutsis that contributed to the 

violence. Gourevitch, reflecting on his study of Rwanda, suc-

cinctly notes “Like all of history, it is a record of successive 

struggles for power, and to a very large extent power consists in 

the ability to make others inhabit your story of their reality” 

[20, p. 48]. Imposition of the European story upon the Rwandans 

had sad consequences for the Rwandans. It is the neurobiologi-

cal imperative to maintain consistency between internal struc-

ture and external reality that fuels the struggle to control the 

story, and this struggle often contributes to making the contact 
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zone where previously separate cultures meet a place of coer-

cion, radical inequality, and intractable conflict.

Coercion of one people to assume appropriate roles in the 

preexisting belief system of another people is, however, only a 

temporary and limited solution to the distress created by the 

meeting of foreign cultures. It serves to shore up the initial effort 

to perceive the different human beings in a way that is consis-

tent with fundamental beliefs of the perceiver, rather than 

changing those established beliefs. In many cases, however, the 

foreign culture is too broadly different to be accommodated by 

such efforts, and/or members of one culture continue to act in 

ways inconsistent with the fundamental beliefs of the other. 

Here, then, the effort becomes elimination of the offending 

perception. Missionary and military forces are unloosed and the 

contact zone becomes the place of a death struggle between 

cultures. Indeed it is the dual use of missionary and military 

force that characterizes the European invasion of Africa and the 

Americas, a perplexing combination that is at least in part 

explained by a common utility in eliminating the offensive 

presence of difference.

A Methodological Note

Multiple factors can contribute to lethal conflict between differ-

ent peoples and cultures. Competition for natural resources and 

export markets can be important. By the nineteenth century, 

the modern European state itself, and its needs for relative 

homogeneity among its constituents, contributed to the effort 

to eradicate indigenous cultures that the expanding state en-

countered [13]. Before that, intercultural incompatibilities in 

instrumental interactions with the environment, such as use of 

land for farming versus hunting, or establishment of permanent 
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residences on private property versus nomadic socialist com-

munities, contributed to the elimination of Native American 

people and cultures in the Northeast United States [23]. The 

neurobiological antagonism to difference, and the associated 

pressure to eliminate strange and foreign people with different 

ideologies, is yet another fundamental factor that can contrib-

ute to violent conflict. Sometimes ideological differences are so 

closely linked with other factors that it is impossible to separate 

the two. For example, American and English colonist beliefs 

about the proper relationship between people and the environ-

ment were incompatible for both resource management and 

neuropsychological well being. In some instances, ideological 

differences are not the primary motive for conflict but they 

obstruct efforts to resolve the conflict by peaceful means. In 

other instances, ideological differences may be a primary source 

of conflict.

Data to support this assertion are not as clear-cut as the data 

presented in chapters 2 and 3 that support the arguments for 

environmental shaping of brain development, or the data pre-

sented in chapter 4 that support the assertion that adults work 

to make their environments match their established inner neu-

ropsychological structures. The problem of providing empirical 

support for assertions about the causes of complex social phe-

nomenal is not limited to the present argument for the impor-

tance of ideological conflict in social violence, but applies 

equally to assertions about other possible causative factors. In 

general, support for the role of other causative factors is based 

on theories derived from analyses of past social events. The 

value of each theory is developed through its apparent ability 

to help us understand other social and historical events, and 

once its value is established the theory is applied to current 

events. The argument offered here follows similar steps but from 
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a different starting point. Rather than being derived from analy-

ses of historical events, the theory advanced in this book is 

based on scientific laboratory experiments. Its value has been 

demonstrated by additional laboratory experiments and by 

application to psychological and social problems seen in indi-

viduals or small groups. We now consider its utility in helping 

us to understand past and current major conflicts between cul-

tures. In so doing, we will pay close attention both to what 

people did and why they said they were doing it. For this 

purpose, some rather lengthy edicts and statements are repro-

duced. Even in those that have been translated, the content and 

message is clear.

The Albigensians and the Inquisition

Consider the Inquisitions and the Crusades, violent campaigns 

that left millions dead in a 400-year effort by the Roman Catholic 

Church of the time to eliminate competing belief systems within 

Europe itself as well as on its border with the Muslim world. 

These campaigns are notable for their powerful, persistent, and 

explicit ideological foundations, but also for the fact that they 

reflect a church with a very different character and understand-

ing of Christianity than that of the Roman Catholic Church 

today. Indeed, the role the Catholic Church plays today in pro-

moting understanding among different faith groups demon-

strates how cultural institutions can change over time.

The Inquisition, a system of tribunals established to judge and 

punish those accused of heresy, was the outgrowth of a crusade 

proclaimed in March 1208 by Pope Innocent IV against Raymond 

IV, the Christian count of Toulouse, who governed southern 

France. Raymond was a cousin of the king of France and brother-

in-law of the kings of England and Aragon. What distinguished 

him and his land were not ethnic or general cultural differences, 
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but the Albigensians, members of the Cathar Church, whose 

home was in his dominion. Although a Christian church, Cathar 

doctrine differed from that of the Roman Catholic Church in 

fundamental aspects of belief, differences that in addition to 

their religious significance led to differences in public behavior 

and life-style. Despite the many connections with the broader 

European community, the differences between the Albigensians 

and this broader community were substantial enough for the 

Polish historian and essayist Zbigniew Herbert to conclude that 

“in the South of France there existed a separate civilization, and 

that the Albigensian crusade was a clash of two cultures. The 

defeat of the duchy of Toulouse is one of the catastrophes of 

humanity, like the destruction of Cretan or Mayan civilizations” 

[24, p. 107]. After missionary efforts to convert the Albigensians 

to Roman Catholic doctrine failed, the Catholic Church granted 

“an indulgence of two years to those who shall make war on 

“the Cathars,” citing their destruction of Catholic churches as 

well as their heretical beliefs [24]. In June 1209 an army of 

200,000 French, German, and Dutch men marched on the 

duchy, led by bishops, archbishops, dukes, counts, barons, and 

knights [24, p. 109]. Over 15 years of fighting followed, with 

estimates of the dead as high as one million [24, p. 115].

The treaty concluding the surrender of most of the Albigensian 

homeland included a provision to pay two marcs to anyone 

apprehending a heretic, for although the military contest was 

essentially decided, the full elimination of heretical beliefs was 

a matter of continued effort. The Inquisition was born in the 

forty-five articles for identifying, judging, and punishing here-

tics produced by the synod at Toulouse in 1229. Among the 

articles [as quoted in 24, pp. 116–117] are:

In each parish bishops will appoint one priest and three—or more if 

necessary—laymen of impeccable reputation, who will swear to search 
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for heretics in their parish with perseverance and faith. They will metic-

ulously search all suspicious houses, rooms and cellars, and even the 

most secret corners. Upon finding heretics, or people giving them 

support, shelter or aid, they should undertake appropriate measures to 

prevent their escape, and also notify the bishop, the lord or his repre-

sentative. A lord’s deputy, who does not search the places suspected of 

being heretical meeting-places with sufficient ardour, will lose his posi-

tion without redress. Everybody has the right to search for heretics on 

his neighbour’s land  .  .  .  Also the King can chase them on the land of 

the Count of Toulouse, and vice versa. All adult Catholics will take an 

oath in front of their bishop to keep their creed, and to track down 

heretics with all the means at their disposal. This oath is to be renewed 

every two years.

Provisions were made for the heretics to renounce their heresy 

and join the Catholic community, but those who refused—and 

there were many—were burned alive. The choice is made clear 

in the refrain from a troubadour’s poem:

If you do not believe, turn your eyes to the flames which

burn your companions.

Answer in one or two words only—

You will either burn in this fire, or join us.

Even the buried bodies of dead heretics were exhumed from 

the cemeteries to be purified by fire. Those heretics who would 

renounce their heresy and embrace Catholic doctrine could be 

part of the community. However, even those who were already 

removed from the community by death were exhumed and 

burned to protect the community from their beliefs. What was 

at stake was the belief system itself.

The Crusades

There are few more remarkable ideological expressions than the 

Crusades, a 200-year series of largely suicidal expeditions of 

more than half a million European men, women, and children 
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to a destination halfway around the known world, in order to 

wrest control of holy places from a foreign and strange adversary 

that few of the expeditioners would have contacted without 

journeying for months over land and/or risking long and dan-

gerous sea voyages. Historians have cited many factors as moti-

vating the authorities and institutions that supported the 

Crusades and the people of all ranks who participated in them. 

These include efforts to consolidate Papal authority and other-

wise increase order and discipline within the ranks of the Church, 

response to the pressures of increasing population, provision  

of aid to the Eastern Christian Community in Byzantium, and 

then the looting of that same city and others. The consensus 

among historians, however, is that these were in a large and 

important part holy wars whose aims were to secure control over 

and/or access to Jerusalem and its monuments central to the 

Christian faith of the Crusaders [e.g., 25–33]. “Religion perme-

ated their existence to such an extent that it regulated their lives 

and shaped their individual and collective beings” [25, p. 17], 

and it was the “religious zeal that gripped even the fiercest  

warriors” that characterized the Crusades [27, p. 1]. Accounts 

written at the time of the Crusades support this view.

The first Crusade was called for by Pope Urban II on 

November 27, 1095 at the conclusion of the Council of 

Clermont. The Pope had indicated early in the council that he 

would make an important announcement at its conclusion, 

and so many thousands gathered for his final address that the 

location was moved to a large outdoor area surrounding a 

small hilltop. Upon his call for the Christians to take arms to 

protect and regain control of holy sites in Jerusalem, leader 

after leader, and ordinary citizens by the thousands, then  

and there committed themselves to the enterprise, and, in the 
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language of the time, “took the cross.” Several contemporary 

accounts of his speech have survived. According to Robert of 

Rheims, the Pope explained

that a people from the kingdom of the Persians, a foreign race, a race 

absolutely alien to God  .  .  .  has either completely razed the churches  

of God to the ground or enslaved them to the practice of its own rites. 

These men have destroyed the altars polluted by their foul practic-

es  .  .  .  Jerusalem is the navel of the world.  .  .  .  This royal city, placed  

at the centre of the world, is now held captive by her enemies and  

is enslaved to pagan rites.  .  .  .  May you be especially moved by the  

Holy Sepulchre of our Lord and Savior, which is in the hands of unclean 

races, and by the Holy Places, which are now treated dishonourably and 

are polluted irreverently by their unclean practices. [from Robert of 

Rheims, Historia Iherosolimitana, RHC Oc., 111, pp. 727–730 quoted in 

30, pp. 43–44].

Guilbert of Nogent reports that the Pope entreated those 

present:

You dearest brothers, must take the greatest pains to try to ensure that 

the holiness of the city [ Jerusalem] and the glory of his Sepulchre will 

be cleansed, for the gentiles by their presence continually sully them 

insofar as they can.  .  .  .  Until now you have fought unjust wars  .  .  .  Now 

we are proposing that you should fight wars which contain the glorious 

reward of martyrdom.  .  .  .  [Guilbert of Nogent, Historia quae dicitur gesta 

Dei por Francos, RHC Oc. iv, pp. 137–140, quoted in 28, p. 46].

Pope Eugenius III initiated the second crusade with his papal 

bull “Quantum praedecessores” on December 1, 1145, in which 

he recalled that in regard to Urban II’s exhortation, warriors 

from France and Italy “came together inflamed with the ardour 

of charity to liberate our Savior’s glorious Sepulchre from the 

filth of the pagans” [quoted in 29, p. 121].

The Bishop of Freisingen, half-brother of Conrad III, the King 

of Germany, describes the widespread response in Germany to 
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calls for the Second Crusade. Conrad, having already dedicated 

himself to leading a crusading army, traveled to Bavaria with 

the abbot of Ebach to gain additional recruits.

When the letters from Pope Eugenius and the abbot of Clairvaux had 

been read, he [the abbot of Ebrach] gave a brief homily, through which 

he persuaded nearly all those present to profess for the expedition. 

Having been roused already by rumours they had heard, all those 

present ran of their own accord to take up the cross  .  .  .  three bishops 

took up the cross  .  .  .  also Henry, duke of Bavaria, the king’s brother, and 

countless men from the ranks of counts, nobles and knights. Even, 

strange to say, a crowd of brigands and thieves arrived, so great that no 

sane person could doubt that a change, as sudden as it was unexpected, 

had happened by the hand of God  .  .  .  Welf also,  .  .  .  one of the most 

noble princes of the realm, professed for the expedition with many fol-

lowers on Christmas Eve  .  .  .  Vladislav, duke of the Bohemians, Ottokar, 

Margrave of Styria, and the illustrious Count Bernard of Carintha took 

up their crosses not much later, together with a large retinue [quoted 

in 29, p. 125].

The chaplain to Louis VII, King of France, describes a similar 

enthusiasm in his countrymen. After Louis VII decided to take 

up the cross, Bernard of Clairvaux came to give the Pope’s bless-

ing. “He mounted the platform, accompanied by the King, with 

a decorated cross. When he had spoken, everyone around began 

shouting for crosses” [quoted in 29, p. 124].

The kings of Germany and France themselves led armies on 

the Second Crusade, and the kings of Germany, France, and 

England led armies on the Third Crusade. Accounts and letters 

from the time indicate that the motivation of these kings was 

drawn from the exhortations of the popes. The chaplain to 

Louis VII explains that when Louis announced he would take 

up the cross, “zeal for the faith burned and shone in the king, 

together with contempt for worldly pleasure and temporal 
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glory: he was in himself an example more persuasive than any 

speech” [quoted in 29, p. 122].

Henry II, king of England, wrote to beleagured Christians in 

the East, “According to what our sins have deserved, the Lord, 

in his divine judgment, has allowed the land which was 

redeemed by his own blood to be defiled by the hands of un-

believers. I and my son Richard, among other princes, rejecting 

the trappings of this world and scorning all its pleasures, putting 

aside everything which is of the world will shortly, with the help 

of the Lord, visit you in prison with all our power” [quoted in 

29, p. 165].

An ecclesiastic described the assembly at which Frederick 1, 

King of Germany took the cross for the Third Crusade. “Here, 

and not without the copious tears of many men, the Holy 

Roman Emperor Frederick I took up the sign of Christ’s cross 

and declared that he was preparing himself for the memorable 

journey of Christ.  .  .  .  No one at that time in the whole of 

Germany was thought to be of manly standing who was seen 

without the sign of the life-giving cross.  .  .  .  In those boldest of 

combatants there burned the glorious passion for fighting 

against those who had invaded the Holy City and the Holy 

Sepulchre” [quoted in 29, p. 169].

In 1191, Richard the Lionheart, by then King of England, 

wrote from the campaign in the East to his judicial officer  

in England after he, together with the French army, had  

retaken the city of Acu. “We  .  .  .  are more concerned with the 

love and honour due to God than  .  .  .  acquisition even of  

more territories. Nevertheless, as soon as we have restored the 

territory of Syria to its original status [which was not subject 

to the king of England!] we shall return home” [quoted in 29, 

p. 189].
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Although the crusading armies were formed in order to protect 

holy sites in and around Jerusalem, groups within Europe who, 

like the Muslims, did not share the Roman Catholic belief 

system, proved equally worthy of their attention. As Conrad III 

prepared the German army to set out for the east, several German 

princes received approval and encouragement to destroy or 

convert the Wends. Bernard wrote: “The devil  .  .  .  has aroused 

his depraved offspring, his wicked children, the pagans whom 

the fortitude of the Christians has endured far too long, disre-

garding to its own peril the pagan traps and treachery, rather 

than grinding down under its heel their poisonous heads  .  .  .  we 

announce that another Christian force should be armed against 

the pagans in order to destroy them utterly, or at least to convert 

the nations to take up the standard of salvation, promising to 

them and to those who have set out for Jerusalem the same 

indulgence for their sins. It was agreed by everyone in the 

council at Frankfurt that copies of this letter should be sent 

everywhere, and that the bishops and priests should read it  

out to the people of God, and that they should sign themselves 

with the sign of the holy cross and arm against the enemies  

of the cross of Christ who are beyond the Elbe” [quoted in 29, 

p. 127].

The Wends, a branch of the Slavic people who lived between 

the rivers Elbe and Saale and the Oder, had successfully resisted 

a 300-year effort by missionaries and soldiers to persuade or 

pressure them to abandon their beliefs and convert to 

Christianity. Indeed, “Helmut of Bosan, writing in the late 

1160s, considered that the Slavs had remained the most obdu-

rate of all the peoples of the north in the face of attempts to 

spread Christianity” [29, p. 128]. Although it could be argued 

that desire to possess their lands was an equal or greater motive 



The Meeting of Cultures  221

than eradicating the belief system of the Wends, the same 

cannot be said for attacks by the Crusaders against Jews in 

Europe, since the latter did not occupy a region or own land.

In the early stages of both the first and second crusades there 

were multiple attacks on Jews throughout the Rhineland. Otto 

of Freisingen attributes the attacks against the Jews during the 

second crusade to the preaching by Radulf “that the Jews who 

lived in all these cities and towns should be slaughtered as if 

they were the enemies of the Christian religion.  .  .  .  this doc-

trine  .  .  .  took root so firmly that many Jews were killed in 

violent uprisings” [quoted in 29, p. 125]. A chronicler from the 

time reports “just one example from many of the slaughter  

of the Jews, which took place at Wurzburg in the month of 

February, 1147.” A man’s body was found chopped up into 

many pieces. “As if this gave them a just cause against the Jews, 

both the citizens and the pilgrims were seized by a sudden 

frenzy, and broke into the homes of the Jews, killing old men 

and young, women and little children without discrimination, 

without delay and without mercy” [quoted in 29, p. 126]. The 

fact that the violence of the Crusaders was directed against the 

Wends, the Jews, and the Muslims, all of whom have religious 

belief systems and customs that differ from those of the Crusaders 

but have little else in common, lends further support to the view 

that the Crusaders’ stated goal to eliminate alternative belief 

systems was indeed an important motive for their action.

Accounts of Muslim observers and participants in the struggle 

with the Crusaders make it clear that they too understood the 

conflict to be, at least in large part, one of competing belief 

systems and religious practices. Usama Ibu Mungidh, a Muslim 

who had become accustomed to worshipping in a small oratory 

beside the Aqsa mosque in Jerusalem, which the Christians had 
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made into a small church, describes an encounter with a pilgrim 

newly arrived from France that recalls the encounter between 

the ecotourist and the Chinese railroad cook described earlier.

One day I had risen to begin my prayers, when a Frank [the Muslim 

term for all Europeans] threw himself on me from behind, lifted me up 

and turned me so that I was facing east. ‘That is the way to pray’ he 

said. Some Templars  .  .  .  took him out of my way, while I resumed  

my prayer. But the moment they stopped watching him he seized me 

again and forced me to face east, repeating that this was the way to  

pray. Again the Templars intervened and  .  .  .  said: ‘He is a foreigner  

who has just arrived today from his homeland in the north and he has 

never seen anyone praying facing any other direction than east.’ [quoted 

in 29, p. 147]

Muslim views on the effect of Christians on Muslim holy 

places parallel the views of the Christians on the effects of 

Muslims on Christian holy places. Commenting on a visit to 

the city of Acre after it had fallen to the Christians, Ibn Jubayr 

writes:

May God exterminate [the Christians in] it and restore it to the 

Muslims.  .  .  .  The Franks ravished it from Muslim hands in 1104 

and  .  .  .  its loss was one of Islam’s griefs. Mosques became churches and 

minarets bell-towers, but God kept undefiled one part of the principal 

mosque  .  .  .  near the tomb of the prophet Salih  .  .  .  God protected this 

part [of the mosque] from desecration by the unbelievers for the benign 

influence of this holy tomb. [quoted in 29, p. 185]

Particularly revealing is the exchange of messages, quoted  

in the Gesta Francorums, between the Christian leaders of the 

first crusade and Kerbogha, a leader of Muslim forces, as the 

Crusaders sought to negotiate a truce. Envoys carried this 

message from the Christian leaders: “Our leaders and command-

ers are amazed—utterly amazed—that you have entered so 
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boldly and arrogantly the land that belongs to the Christians 

and to themselves. We suppose that perhaps you have come 

here because you wish at all costs to become Christians, or have 

you come here in order to afflict the Christians at all costs. All 

our leaders ask you to withdraw at once from the land of God 

and the Christians, which the blessed apostle Peter long ago 

converted by his preaching to the worship of Christ. But they 

allow you to take away all your belongings with you.”

Kerbogha replied: “We do not choose or want your God or 

your Christianity, and we spit them out, and you too.  .  .  .  Return 

quickly and tell your leaders that if they wish at all costs to 

become Turks, and are willing to deny the God whom you 

worship on bended knee, and to cast aside your laws, we will 

give them this land and plenty more, and cities and castles in 

such abundance that none of your men will stay foot-soldiers, 

but will all be knights like us; and we will always consider them 

the greatest of friends. But if not, let them know that they shall 

pay the penalty of death, or  .  .  .  in perpetual captivity they will 

serve us and our children for ever” [quoted in 29, p. 83].

Both sides indicated clearly that what was most important was 

that the adversary abandon their belief system. Possession of 

land or capture of booty was a secondary concern at most. 

When the crusaders defeated Kerbogha and captured the city of 

Antioch, their leaders wrote to Pope Urban II that “our Lord 

Jesus Christ transferred the whole city of Antioch to the Roman 

religion and faith” [quoted in 29, p. 85]. The most important 

spoils of war brought back to Europe by victorious armies were 

religious relics—apostles’ bones, stones, and dust from places 

mentioned in the Old and New Testaments, and, most impor-

tant of all, wooden fragments and nails from the cross on which 
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Jesus had been crucified, as well as thorns from the crown of 

thorns and pieces of Christ’s clothing. Elaborate chapels and 

reliquaries were built to house these objects [29, p. 166].

The huge cost of the Crusades in lives and resources provides 

another index of the importance attached to the conflict of 

belief systems. Indeed, with the cost of defeat and the rewards 

of victory measured in ideological terms, an accounting of 

worldly costs and balances provided only limited constraints. 

In the first Crusade, several armies set forth numbering in total 

close to 200,000 and varying widely in organization, prepara-

tion, and training. Most died along the way from illness or 

hostile armies. Among the 200,000 who began, there was a rela-

tively well-trained and organized force of 80,000 men under the 

joint leadership of nobles from France and England. Twenty 

thousand survived 2 years of travel and battle, and in a fierce 

and bloody fight conquered Jerusalem. News of this success led 

to the dispatch of another 160,000 men from Europe. Most 

perished en route, and few or none reached the Holy Land.

After Pope Eugenius III exhorted the emperor of Germany and 

the king of France to defend the cross in the Second Crusade, 

another 140,000 men went to the East. A remnant of the force 

returned 2 years later without having had success. When the 

infidels retook Jerusalem in 1187, nearly 100 years after the First 

Crusade, the monarchs of the three principal European coun-

tries—Germany, France, and England—decided to personally 

lead their armies to recapture the city. The German monarch 

and his son died in the process, the French soon returned home, 

and the English fought for 2 years before concluding a treaty 

that ensured Christian pilgrims access to the Holy Sepulchre in 

Jerusalem.
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Then, roughly a decade later, another Crusade followed that 

was so fantastical that its historic truth has at times been 

doubted. Apparently, a French peasant boy, encouraged by 

priests, proclaimed it his divine mission to lead a crusade of 

children to the Holy Land. Simultaneously, a boy raised a similar 

children’s army in Germany. Together they led thousands of 

children, by land and sea, on a journey that for most ended in 

slavery or death. The final Crusade, led by Louis IX, monarch 

of France, had the explicit goal of converting the Moorish king 

of Tunis to Christianity. Louis IX and large numbers of his 

knights died, however, shortly after landing on the North 

African coast, and this unlikely enterprise quickly ended.

Cyprus and the Balkans

Conflict between Christian and Muslim peoples both preceded 

and persisted after the Crusades, most regularly and violently 

in the repeatedly contested contact zones between West and 

East in the Balkan states of Europe and on the Island of Cyprus. 

Here the situation was complicated further by the presence of 

Eastern Orthodox and Roman Catholic communities in close 

proximity. The anthropologist Jack Goody describes some of  

the differences between the Greek Orthodox and Muslims on 

Cyprus, differences that extend well beyond differences in  

theology and involve fundamental aspects of the relationship 

to the environment:

The two groups in contemporary Cyprus each have their own sacred 

and secular scripts, Greek in the first case, Arabic in the second, which 

ensures that they cannot read one another. But they also display strongly 

opposed ideologies, not simply relating to the obvious religious aspects 

of Christianity and Islam, but to all imagery of living things, a fact 

which sets them apart as far as objects in the world are concerned. And 
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the world around them constantly reinforces this opposition which is 

much more omnipresent than the notion of ethnicity or even formal 

religion would suggest, leaving the opportunities for reconciliation thin 

and ineffective. [34, p. 113]

For an example of these central differences, Goody describes 

the manner in which the Orthodox worshippers and pilgrims 

bow their heads before and then kiss the religious icons that 

adorn their churches. “Here was not only the acceptance of  

figurative representations but also their worship or reverence  

as if they were living beings, or were the represented being 

themselves” [34, pp. 110–111]. What is represented is the inner 

nature, belief systems, and neurocognitive structures of the 

human creators of the icons, and it is the direct consonance of 

the internal and external that is celebrated and reassuring. This 

type of figural representation is an anathema to the Muslims, 

and the type of worship is considered both heathen and 

primitive.

When Christians and Muslims on Cyprus were not physically 

attacking one another, they attacked each other’s symbols and 

places of worship. When the crusaders captured Cyprus in 1191, 

they built a fine gothic cathedral. When the Turks successfully 

invaded the island in 1570, they converted the cathedral into a 

mosque for their own worship, as they did with the cathedral 

built by Christians in Istanbul itself. All representations—paint-

ings or sculpture—were removed. Sculpted features on the build-

ing itself that might be imitative of living things were hammered 

out. Here, then, is direct evidence of ridding the environment 

of prominent symbols of a different belief system.

The situation in the Balkans was further complicated by the 

presence of two large Christian communities that were as dif-

ferent from each other in world view as they were from the 
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Muslims. Catholicism, arising in the West, emphasizes ideas and 

deeds, and Catholic monks actively engage in worldly activities 

such as teaching nonreligious subjects, writing, and community 

service. Eastern Orthodoxy emphasizes beauty and magic, its 

religious services make even the most baroque Catholic services 

seem austere and intellectual, and Orthodox monks live con-

templative lives [35]. Deep differences again extend into multi-

ple aspects of life as a Catholic from Zagreb quoted by Robert 

Kaplan indicates: “When I entered the Yugoslav army, I met 

Serbs [Eastern Orthodox Christians] for the first time in my life. 

They told me that a traditional Serbian wedding lasts four days. 

Four days of prayers and feasting. Who needs that? One day is 

enough. After that you should go back to work. The Serbs struck 

me as weird, irrational, like Gypsies” [35, p. 25].

Division among the people of the Balkans is primarily on the 

basis of belief systems [35, 36]. The Roman Catholics, Greek 

Orthodox, and many Muslims have a common Slavic ethnicity. 

They speak the same language and often have the same names. 

Yet violence among the three communities has been repeated 

and horrific. Under Nazi occupation, Catholic Croatians are 

estimated to have murdered between 60,000 and 200,000 

Orthodox Serbs (and thousands of Jews and Gypsies as well 

[35]). During the 1990s, tens of thousands more were killed in 

all communities and the violence only ended with outside inter-

vention. Animosities were most intense among people who live 

in separate, religiously homogeneous mountain villages; appar-

ently familiarity with one another over hundreds of years of 

even some contact in the large cities moderated the violence to 

a limited extent [35]. The perpetrators of intergroup violence 

identified themselves by explicitly religious symbols and cere-

monies. Destruction of churches by the Muslims, and mosques 
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by the Christians was widespread, and victims were made to 

sing the religious songs of the victors. Goody concludes that in 

Cyprus and the Balkans, in Ireland between the North and  

the South, in Europe among the Huguenots, Calvinists and 

Lutherans, in Islam between the Sunnis and Shiites, and in India 

among the Jains, Buddhists and Hindus, people who share the 

same language, race and other physical characteristics are 

divided and moved to violence by the ideology, world view, and 

practices and beliefs of religion.

Summary and Conclusion

For 80,000 to 100,000 years human beings lived in isolated 

communities distributed around the globe. Division into sepa-

rate communities may have preceded the development of much 

of a language or culture, and there may never have been a 

common human language or culture as we think of each today. 

Certainly cultures developed independently of one another over 

most of the history of the species, and each community was 

unaware that most of the others even existed. The distinguish-

ing feature of the current epoch in human development is the 

discovery and initiation of contact among previously separate 

and very different peoples and cultures.

In previous chapters, evidence was presented that demon-

strated the importance of a close fit between internal neuropsy-

chological structures created to conform with an individual’s 

sensory and interpersonal environment at the time of develop-

ment, and the environment in which the adult individual later 

finds him or herself. People are a particularly important aspect 

of that environment, both during and after development. 

Furthermore, human beings, to an extent unapproached by 
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other animals, alter the environment in which their offspring 

develop, and children today are raised in an almost exclusively 

human-made cultural environment. In chapter 4 we saw the 

distress occasioned by major changes in the interpersonal envi-

ronment through bereavement, and in the interpersonal and 

cultural environment through immigration.

This chapter has focused on the distress resulting from the 

meeting of previously separate and different cultures. The exis-

tence of very different peoples was widely imposed upon con-

scious awareness throughout the globe during the sixteenth, 

seventeenth, eighteenth, and nineteenth centuries. It proved 

an earth-shattering discovery that occupied the Euro-American 

imagination throughout the eighteenth and nineteenth cen-

turies, as shown by the intense public interest in travel writ-

ings, attendance at lectures by explorers, exhibits of foreign 

peoples, and the activities of learned academic and scientific 

societies. The responses to exposure to foreign people and 

cultures were in many ways similar to the responses of indi-

viduals confronted with disparities between their personal 

belief systems and new environmental input within the 

context of their own general culture. Information about the 

foreign peoples and cultures was ignored, the people and cul-

tures were devalued, and perceptions were distorted so that 

the new information could be incorporated into existing belief 

systems.

With continued contact between foreign cultures, these 

mechanisms proved insufficient to manage the distress caused 

by undeniable differences in behavior and beliefs, and each 

culture made efforts to get members of the other to act in  

ways that were consistent with the roles and qualities assigned 

them by the belief systems of the perceivers. Not infrequently, 
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these attempts were followed by efforts to eliminate the  

continuingly offensive perception of difference through the  

seemingly paradoxical deployment of both military and mis-

sionary forces. Efforts to defend one’s own belief system from 

the contradictory presence of another have led to some of the 

most fantastical extremes of behavior and violence, including 

for example the thousand-year war between Christian and 

Muslim communities in battles shifting across northern Africa 

and southern Europe and often targeting the holy places, reli-

gious icons, and religious leaders of the antagonist culture.

The emphasis on rationality that has dominated Euro-

American intellectual thought since the seventeenth century 

has been loath to assign commitment to beliefs such as religion 

or ideology sufficient motivational force to account for major 

aspects of international discord and history. A reasoned eco-

nomic self-interest or the inevitable developmental logic of 

nation-states and economic organizations have been seen as 

more reasonable explanations. Even ethnically inspired violence 

has been considered a more comfortable construct, perhaps 

because it is clothed in the scientism of biology that promises 

an eventual rational explanation. Indeed, it has maintained its 

appeal despite the absence of both a definition of the term ethnic 

and any explication of the mechanisms that might lead from 

the construct to the violence observed among peoples.

This book argues that differences in belief systems can  

themselves occasion intercultural violence, since concordance 

between internal structure and external reality is a fundamental 

human neurobiological imperative. This argument thus pro-

vides a rational basis for the apparent fact that people fight 

because of differences in religion and other beliefs; they fight  

to control the opportunity to create external structures that fit 
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with their internal structures, and to prevent others from filling 

their environments with structures and stimulation that conflict 

with their internal structures.

The epilogue surveys contemporary conflicts among cultures 

and considers the special problems arising from the influence 

of one culture upon the children of another. Children inevitably 

become different than the representations of them that remain 

in the minds of their parents. In the contemporary context of 

global mixing of cultures, disjunctions between the actual child 

and the parent’s representation of their child have been ampli-

fied, creating a powerful unease in adult communities. Culture 

itself has become a commodity, and a combined force of eco-

nomics and ideology now drives its dissemination, making 

retreat from the intercultural contact zones impossible and 

battles for control of the cultural environment a common 

occurrence.





Epilogue

The United Nations estimates that 5,000–6,000 different lan-

guages are spoken today, each hundreds or thousands of years 

in evolution, each inseparably linked to a distinct culture, each 

the basis of the identity of a particular group of people, and 

each evidence of a group of people that was separate enough 

from others to develop its own language [this does not include 

dialects; see ref. 1]. Through the course of human history there 

have been still more languages, but some are no longer spoken. 

The United Nations’ report goes on to state that there has been 

a dramatic increase in the rate of death and disappearance of 

languages over the past 200 years that is due largely to increased 

contact and ensuing competition among cultures. Based on 

fieldwork by experts, the report concludes that more than 3,000 

languages spoken today are in danger of extinction. To each is 

linked the fate of a culture, the identity of a people, and the 

lives of thousands of individuals trying to hold on to the worlds 

that shaped them.

Threatened Indigenous Cultures

The Pennan of Malaysia are an example of a people with a dying 

culture and language [2]. The Pennan were nomadic hunters 
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and gatherers displaced by companies that cut trees for export. 

All but 300 of the 7,000 Pennan people now live in government 

settlements with comfortable beds and zinc-roofed houses,  

but little productive work, little food, and no connection to  

the activities and surroundings that shaped them as a people 

and as individuals. The children watch television shows in  

a Malaysian language that few of them understand, but which 

most will probably speak by the time they are adults. An 

American anthropologist described a recent visit to the Pennan, 

his third; he was accompanied by a Canadian linguist making 

his tenth visit in an effort to compile the first Pennan grammar 

and dictionary. They were greeted warmly in the government 

settlement, but the Pennan men they knew from previous visits 

were embarrassed by how little food they could offer when it 

came time for meals.

At the request of the anthropologist, a small group of Pennan 

men led a 3-day excursion to visit one of the last bands of 

Pennan nomads living in a remote section of a national park 

that was off-limits to loggers. They found four families camping 

on a ridge where the Pennan have come for generations. Each 

morning began with a prayer: “Thank you for the sun rising, 

for the trees and the forest of abundance, the trees that were 

not made by man but by you.” Toddlers and pet monkeys scam-

pered about the camp, older children collected fruits and vege-

tables from the forest, adults made flour from the pith of sago 

palms, and a hunting party returned with two wild pigs. For the 

Pennan, everything one hears in the forest is an element of the 

spirit. They believe the plants and animals communicate with 

one another, and they obtain direction for their own behavior 

from the sounds of their forest world. Asik, the headman of this 

group of families, was temporarily jailed for obstructing logging 
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in the forest. He explained his reaction to the changes in his 

world: “From the time of our origins we have preserved the trees 

and animals, every single thing in the forest. This we know. It 

is in our legends, our traditions. When we think of the places 

and our land, our hearts are troubled. Everywhere I go, I feel the 

need to weep” [2].

The world is dotted by indigenous peoples like the Pennan 

who are clinging desperately to vanishing traces of familiar 

habitat, or are displaced like fish out of water to foreign sur-

roundings that are incapable of supporting their lives. The 

groups are small, 60,000 on average, but in aggregate the  

phenomenon is huge. The United Nations lists 5,000 of these 

indigenous cultures worldwide, totaling 300 million people [2]. 

The United Nations declared an International Day of the  

World’s Indigenous People in August 1998, and a Decade of the 

World’s Indigenous People, which we are in the midst of. These 

declarations are part of an effort to stop ethnocide, protect 

indigenous cultures and languages, and ensure the ability of 

indigenous peoples to live. The Guatamalan representative to 

the planning body declared that “when the principles and spiri-

tuality of indigenous people continued to be as real as in ancient 

times, in the relation between man and nature, it would be pos-

sible to say the Decade for the Protection and Promotion of 

Indigenous People would be on the right path” [3]. The repre-

sentative from Mexico said, “there was an explosive phenome-

non of collective identities demanding the right to be recognized, 

maintained and developed. In so doing they were seeking the 

transformation of the entire structure of society, challenging 

globalization  .  .  .  in the name of cultural uniqueness” [3]. In 

hoping to establish a middle ground, the United Nations 

Educational, Scientific and Cultural Organization seeks to 
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promote the right to learn in one’s own mother tongue, as well 

as the right of access to languages of wider communication.

Despite efforts like those of the United Nations, it is difficult 

to imagine that many indigenous peoples and cultures like the 

Pennan will continue to exist. Ours is an era marked by a dra-

matic and unprecedented reduction in the diversity of human 

cultures. Children in these disappearing cultures face the diffi-

cult challenges of learning new ways of life, dealing with dislike 

and distrust by members of the dominant culture in which they 

will live, and negotiating these, as well as the more ordinary 

challenges of life, without the usual support and guidance of 

parents and other older family members. Undoubtedly, many 

will succumb to substance abuse problems, and many others 

will have only limited opportunities for self-development and 

personal satisfaction.

More tragic still is the plight of the adult members of these 

disappearing cultures. Their worlds are being pulled out from 

under their feet and most are unable to learn and adjust to the 

ways of a new culture. Even when they make the effort, their 

neurobiological development is out of synchrony with the 

opportunities for skill and role development in the new culture. 

There is no match in their new environments for the knowledge 

and skills they developed in their original environments. The 

new schools that offer their children some hope for the future 

rob the parents of their most prized possessions and make clear 

the end of the world they knew. As an elderly midwife from the 

Ariaals, nomadic cattle herders from the Ndoto Mountains in 

Kenya, said: “We send our children to school and they forget 

everything. It’s the worst thing that ever happened to our 

people” [2]. It can sometimes be difficult to believe that people 

from cultures very different from our own have feelings of hope, 
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disappointment, fear, loss, and depression like ours. Or that they 

feel happiness, peace, and satisfaction in realizing childhood 

goals, contributing to and receiving the approval of a vital com-

munity to which they belong, and assuming the roles of the 

parents and other community elders they had admired. However, 

all evidence is that such feelings are universal, and so they must 

be if the neurocultural hypotheses developed in this book are 

accurate. And if they are, we are in the midst of an unprece-

dented global cultural transformation that is cutting hundreds 

of millions of human beings adrift from the essential sources of 

peace, happiness, and security, and denying them the opportu-

nities to live their adult lives as fully functioning human 

beings.

Threatened National Cultures

Hundreds of large cultures also exist today safe from immediate 

threat of extinction and often secured by national boundaries. 

Even among these big players on the cultural scene, however, 

cultural conflict is evident and reflects the same issues that have 

played out to conclusion between small and large cultures. As 

the mass media of radio and television began to assume a com-

manding role in the distribution of information and ideas, and 

in shaping the thoughts and minds of people, governments of 

the free societies of North America and Europe acted to prevent 

foreigners from controlling their airways. In the United States, 

the Communication Act of 1934 banned aliens and foreign 

corporations from holding a broadcasting license, from owning 

more than 20% of an American company that owns a license, 

or from owning more than 25% of a company that controls a 

company with a license. Other North American and European 
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countries passed similar laws or nationalized the major televi-

sion and radio stations. These measures have proved insufficient 

because movies and television programs were offered for export 

and broadcast in countries other than those in which they were 

made.

The United States became the major supplier of such materi-

als, and governments from other countries moved to protect 

their cultures, with efforts often directed by national ministries 

of culture. Even countries that allow United States military 

forces on their territory, that are partners with the United States 

in mutual defense treaties and join the United States in military 

action, are seeking to defend themselves against the encroach-

ment of United States culture. The Canadian Broadcasting Act 

B-9.01, assented to on February 1, 1991, asserts that the Canadian 

broadcasting system “provides through its programming a 

public service essential to the maintenance and enhancement 

of national identity and cultural sovereignty” [section 3.1b]. It 

stipulates that “each broadcasting undertaking shall make 

maximum use, and in no case less than predominant use, of 

Canadian creative and other resources” [section 3.1f ]. The 

purpose, stated in the legislative act, is to “encourage the devel-

opment of Canadian expression by providing a wide range of 

programming that reflects Canadian attitudes, opinions, ideas, 

values and artistic creativity,  .  .  .  and by offering information 

and analysis  .  .  .  from a Canadian point of view” [section 3.1d]. 

As one commentator put it, “The people of Canada and the 

people of the United States are so thoroughly at peace with each 

other that relatively few issues ignite passions north and south 

of the famously undefended border.  .  .  .  The greatest heat cur-

rently surrounds Canada’s defense of Canadian culture against 

the encroachment of U.S. influence and domination” [4, p. 
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203]. This defense includes use of subsidies, quotas, penalties, 

and prohibitions, and extends to broadcast and satellite televi-

sion, film, music, books, and periodicals.

The European community put aside issues among its member 

countries to make its own effort at resisting the invasion of 

United States culture, issuing a directive requiring that at least 

half of television air time be dedicated to European-made pro-

grams. Of course, compliance with these measures is a different 

matter, and it is estimated that only 60–70% of stations meet 

their quota [5]. It is still another matter to influence what shows 

and movies viewers actually watch. In 1966 South Korea enacted 

legislation stipulating the number of days that Korean theaters 

must show Korean-made films. This quota now stands at 146 

days a year, but between 1993 and 1998, only 15–25% of actual 

ticket sales were for showings of Korean-made films [6]. More 

recently, concern and protest in Europe has focused on the 

increasing presence of United States businesses that symbolize 

United States culture. McDonald’s food places in France and 

Belgium were trashed or destroyed despite company statements 

that 80% of the products served in France are made in France 

and cooked by local employees. The French farmer who became 

a national celebrity after leading one attack explained that it  

is a “battle against globalization and for the right of people to 

feed themselves as they choose” [7]. A French political analyst 

explained that “Behind all this lies a rejection of cultural and 

culinary dispossession” [7].

The concern among the European military allies and eco-

nomic trading partners of the United States extends even to fear 

for the safety of their languages. In 1994 the French legislature 

passed a law that French must be used in marketing all goods 

and services within France. Words in other languages may 
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appear on products or in advertisements, but “any inscription 

or announcement made in another language must not, by virtue 

of its size, script, color or any other reason, be better understood 

than the French version” [8, p. 179]. Despite the fact that 

“France’s youth, rapacious consumers of American exports,  

ridiculed the law” [8, p. 181], Germany and Switzerland enacted 

similar laws. Protests sprang up in Switzerland when a local 

school authority started teaching English to 7-year-olds and 

conducting arithmetic and discussion classes in English [9].

The marked increase in the use of English throughout Europe 

in recent decades makes the practical value of learning English 

undeniable, and 70% of respondents in a survey by the European 

Union agreed with the proposition that everyone should speak 

English, but nearly 70% also said that their own language 

needed to be protected [9]. A representative of the European 

Bureau for Lesser-Used Languages in Europe sees a clear danger 

to European languages if English were to be used in economic 

and educational activities. “If you start to eliminate the intel-

lectual [language] community and the economic [language] 

community, you can eventually kill off a language” [9]. A news-

paper editorial objecting to English being the first foreign  

language taught to young Swiss children went one step further 

and suggested that the school superintendent who instituted 

the policy “will go down in the history books as the gravedigger 

of the Swiss identity” [9].

Western Europe, Canada, and the United States share hun-

dreds of years of cultural exchange. Both Canadian and United 

States cultures were heavily influenced by peoples who emi-

grated from western Europe. The great philosophers, novelists, 

playwrights, composers, and artists of western European cul-

tures are familiar to Americans and have helped shape American 
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thought and culture. All those cultures are predominantly 

Christian, have similar codes of law, and share the same written 

alphabet. Despite this, expansion of the United States culture 

stimulates the concerns and protectionist responses in Canada 

and Europe just described.

When it comes to the expansion of United States culture into 

Asia and the Middle East, the situation is different and more 

volatile. There has been much less exchange and mixing between 

the culture of the United States and those of these regions, and 

the differences between them are deep and broad. The culture 

of the United States is much more alien to peoples of Asia and 

the Middle East than it is to peoples of Europe, and represents 

more fundamental differences in worldview and behavior. As a 

result, the threat felt by the cultures of Asia and the Middle East 

is greater and the response more violent. In the Cambodia of 

Pol Pot, having spent any time in schools in the United States 

was reason for Cambodian nationals to be put to death [10]. In 

Vietnam, the number of activities legally considered offensive 

to Vietnam culture, and usually of Western origin, was recently 

increased from 200 to 750 [11]. As wealthy young men and 

women in the United Arab Emirates have started wearing 

clothes, dancing to music, and even riding motorcycles made 

in the United States, the government has acted to preserve the 

local culture. The chief of police of a seaside town is quoted  

in the Christian Science Monitor as explaining that “Western 

influence has eroded family values and weakened parental 

authority. Our police will step up efforts to maintain social 

values in keeping with Islamic and Arabic traditions” [12, p. 1]. 

Much more ominous, of course, are the calls for a holy war 

issued by some Muslim clerics to rid Islam of influences from 

the United States, and the violence that has followed from these 

declarations.
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Parental Responses to the Influence of Foreign Cultures 

on Their Children

Teenagers and young adults are more likely than younger or 

older people to adopt some of the features of an intruding 

culture. Unlike their younger siblings, they are of an age to 

begin venturing out of the family and into contact with foreign 

elements in public spaces. Unlike older adults, their brains and 

values are still forming and are susceptible to shaping by the 

environment. Neurobiological research indicates that the human 

frontal lobes continue to actively develop until a person is 20–

25 years old, and these are regions of the brain thought to be 

closely associated with values, morality, emotion, and other 

personality traits. It may be that, as Clifford Geertz has sug-

gested, social processes have played a role in evolutionary selec-

tion of human characteristics, and that the delay in frontal lobe 

maturation has increased over generations because it affords 

greater ability to incorporate the growing collective wisdom and 

latest innovations [13]. In our time of mixing and interpenetra-

tion of cultures, late maturation of the frontal lobes increases 

the ability of young adults to incorporate features of a culture 

that is changed from without, and thereby widen the difference 

between themselves and their parents. It may also be that 

modern rearing practices and extended educational curricula 

that prevent individuals from assuming adult social roles as 

early as in past centuries have the additional effect of delaying 

activation and expression of the genes that complete brain 

development. Thus these social processes would extend the 

period of brain developmental plasticity, further allowing young 

adults to incorporate features of foreign cultures manifest in 

their local environments.
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In chapter 3 I stressed the importance of parental figures as a 

source of stimulation for their children. The reverse is true as 

well. Laboratory studies of nonhuman mammals have docu-

mented that contact with infants can elicit maternal behavior 

and produce changes in the mothers’ brains. Virgin female rats 

withdraw from the odors of rat pups [14], while new mothers 

are attracted to these same odors, and will even care for pups 

other than their own [15]. After 4–7 days of exposure to pups, 

virgin females develop maternal behavior and show the same 

changes in brain structure seen in new mothers [16, 17]. The 

total dependence of mammalian infants on parental care for 

safety and sustenance would seem to mandate a special interest 

in and attachment to the infant by the parent. Informal obser-

vation suggests that new parents are much more responsive in 

a rapid and automatic way to infant distress cries than are their 

still childless peers. Psychoanalytic observations suggest that 

pregnancy is a period of profound physiological and psychologi-

cal change that culminates in a reconfiguration of the self as 

forever part of a mother-child dyad [18]. It appears, then, that 

at the time that adults have children, enhanced neuroplasticity 

facilitates the incorporation of the offspring into the external 

world and in the internal neuropsychological structures of the 

parents. Even without such plasticity, of course, mere extended 

and intensive contact between parents and children would 

establish an important internal representation of the child in 

the parent, just as spouses incorporate representations of one 

another and suffer bereavement at the loss of a spouse, as dis-

cussed in chapter 4.

Whatever the developmental mechanisms, children are of 

special importance in the inner worlds of their parents, and 

therefore the match between the internal representation and 
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the external reality of their children is of special importance to 

parents. This again is a roundabout way to get to something 

that is obvious from the start. People are generally saddened by 

the death of any child, but their grief, even when the child is 

that of a close friend, is nothing in comparison with the grief 

of losing one’s own child. Their pleasure when a child performs 

well on a school exam is great if the child is their own and 

minimal if it is not. Their upset when a child dresses oddly, dyes 

their hair unnatural colors, and collects tattoos and body pierc-

ings is minor if the child is not their own and is major if it is 

their child (if of course they are a typical parent in the United 

States).

This powerful identification between internal structures of the 

parental psyche and external realities of the characteristics and 

accomplishments of their children can lead to intense feelings 

when the children no longer match their expectations. The 

behavior of parents at children’s sports events often provides 

examples: fury at a child for performing below expectation; or 

at other children, coaches, referees, or other parents perceived 

as preventing a child from performing well enough. Odd as it 

seems to those not caught up in such feelings, this fury can lead 

to physical attacks on coaches, officials, or other parents [19]. 

These behaviors are so pervasive that twelve state legislatures in 

the United States have made it a crime punishable with impris-

onment and/or fines to lay a hand on an official at children’s 

sports games, and similar laws were before other state legisla-

tures at the time of this writing [20]. Some children’s sports 

leagues require parents to watch instructional videos and  

sign codes of behavior, while others require that spectators 

watch in total silence [19, 20]. The National Association of 

Sports Officials now offers assault insurance and legal assistance 

to its members.
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The special importance of children to their parents, and the 

propensity for children to adopt aspects of an intruding culture, 

make the impact of one culture on the children of another a 

powerful cause of animosity between cultures. The aforemen-

tioned efforts to limit foreign movies and television shows, to 

boycott or destroy McDonald’s and Disneyworld, and to delay 

and subordinate the teaching of English are in part efforts to 

protect children from the influence of a foreign culture. Perhaps 

the greatest threat is that one’s child will marry someone from 

another culture, and then abandon, or compromise, a wide 

range of parental expectations. The following three examples 

illustrate the depth and ubiquity of this concern.

In 1816 the people in the small Connecticut town of Cornwall 

created a school for Heathen Youth. Prospective students were 

defined by their otherness rather than by their specific charac-

teristics, and included Hawaiians, Greeks, and Native Americans. 

The goal of educating these young men and women in the 

customs and values of the town was widely and enthusiastically 

supported by the residents of Cornwall who, the historical 

record shows, made hundreds of contributions to support the 

school. When, however, two Native American male students 

married two town women, the school was promptly closed [21]. 

The United Arab Emirates has created a $150 million marriage 

fund to encourage young men to marry local women. The head 

of the marriage fund explained that “marrying within our own 

culture is much better for our society and for future generations. 

Children with non-Arab mothers will grow up confused about 

which culture they belong to. We want to avoid that” [12, p. 1]. 

The octogenarian president of a local Harvard University alumni 

club recently stated that he did not want his granddaughters to 

attend Harvard because the ethnic diversity of the student body 

created too great a risk that they would meet and marry young 
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men from a different culture. Parental discomfort with the 

changes in a child that follow from an intercultural marriage 

are so great that in many cultures there is no further contact 

with the child, and in some the child is mourned as if he or she 

had died.

Role of the United States

Most of the violent conflicts raging around the world today  

are between peoples of different cultures and belief systems: 

Protestants versus Catholics in Northern Ireland; Muslims versus 

Hindus in India and Pakistan; Buddhists versus Hindus in Sri 

Lanka; Jews versus Muslims in the Middle East; and Christians 

versus Muslims in Chechnya, Indonesia, and Nigeria, for 

example. United States culture is locked in a struggle with other 

cultures, but the nature of the struggles differs in important 

ways from the more overtly religious conflicts between geo-

graphic neighbors. The United States is a largely Christian 

nation, but the scientific, business, and popular culture it exports 

is without explicit religious content. That culture appeals par-

ticularly to the youth in foreign cultures who are seeking educa-

tion, business, and employment opportunities and are consuming 

popular culture. While it does not explicitly focus on religion, 

it depicts and affects behaviors that are of religious significance 

in non-Christian societies where religion plays a large and 

explicit role in social, legal, and governmental life. The legal 

separation of church and state in the United States, and the 

absence of a large explicit contribution of religion to popular 

culture in the United States, can make it difficult to appreciate 

the nature and intensity of the animosity to United States 

culture in non-Christian religious states.
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The intercultural conflicts in which the United States partici-

pates also differ from others in not being limited to geographic 

neighbors with whom there is direct interpersonal contact. The 

culture of the United States is disseminated throughout the 

world through medical and scientific literature, mass media, and 

consumer products of popular culture, and the conflicts in 

which the country is embroiled are similarly widespread. The 

economy of the United States is the largest in the world, and its 

extension throughout the world spreads the English language 

and United States culture. Moreover, the economy of the United 

States has come to depend upon foreign resources, both material 

and human, and upon foreign markets to such an extent that 

it is not possible to limit the penetration of United States culture 

into foreign domains. The culture of the United States culture 

is a juggernaut barreling into conflict with its cultural first 

cousins in western Europe and North America and with the 

deeply alien cultures of Asia and the Middle East.

The United States also differs from other societies in the wide 

range of internal cultural struggles and accommodations that 

have marked its history. American soil is all too familiar with 

violence among peoples, with centuries of hostilities among 

Native American cultures, the virtual elimination of these cul-

tures by invading Europeans, subordination of African-Americans 

as second-class human beings, a bloody civil war, exploitation 

of waves of immigrants that entered the country through “that 

terrible little Ellis Island,” and internment of loyal Americans 

during World War II because they were of Japanese origin. It is 

also a soil on which people of different cultures and races have 

mixed and shared governance and wealth to a degree with few 

precedents. Both Catholics and Protestants have served as presi-

dent, the narrowly defeated (or victorious) candidates for  
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president and vice-president from the Democratic party in 2000 

were a Protestant and a Jew, and leading government posts at 

all levels include individuals from many ethnic, racial, and cul-

tural backgrounds. The secretary of state from 2000 to 2004 was 

an African-American man, something that the prime minister 

of Great Britain said at the time would not be possible in his 

country.

These successes at overcoming cultural conflict rest on 

common adherence to an overarching national identity with an 

explicit ideological commitment to the equality of people of all 

origins. Laws have been created to safeguard individual rights 

regardless of one’s ethnic origins or cultural practices, and jurists 

have extensively debated the proper balance between the pro-

tection of free speech and the restriction of hate speech. 

Nonetheless, the existence of special divisions within many law 

enforcement bodies to deal with hate crimes speaks to the con-

tinued tensions among subcultures. And now, even within the 

borders of this self-conceived cultural melting pot, the global 

movement to preserve indigenous cultures is manifest in a rising 

assertion of a multiculturalism that strives to maintain subcul-

tural ethnic identities within the general society. The United 

States is at once the primary cultural aggressor on the global 

scene and a country with great experience and success in living 

with and resolving cultural conflicts within its borders.

What Lies Ahead?

It is difficult to imagine that the violent cultural conflicts around 

the world will soon play out in a peaceful way. Instead, with 

the geographic barriers that allowed our species to develop 
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thousands of distinct cultures over most of its 150,000–200,000-

year history now eliminated, the bloody business of resolving 

differences in belief systems seems destined to continue along 

three types of battle lines for several more generations at least. 

One set of battles will continue between pairs of opposing cul-

tures that live side by side.

A second set is developing as a result of the large numbers of 

Muslims from North Africa who, for demographic and eco-

nomic reasons, are rapidly moving into what have been rela-

tively homogeneous, Christian communities in Europe. The 

small French city of Dreux is an example [22]. Its population 

grew by only 50 people per year from 1801 to 1900 and only 

88 per year from 1900 to 1950, but by 1,000 per year from 1954 

to 1968. By 1970, 11% of the population were recent immi-

grants, most of whom were Muslims from Algeria. Only a year 

later, 16% of the population was foreign born. Over the next 

decade, ultra-right-wing political candidates with fascist lean-

ings made unprecedented gains in local elections, promising to 

do all in their power to close the newly opened mosque, distrib-

uting political pamphlets that referred to the invasion of France 

by hordes of immigrants, and asserting that “the people of 

Dreux will defend their historical and cultural identity  .  .  .  the 

flow of immigration must be reversed” [22, p. 124]. In Holland, 

10% percent of the population now consists of first-generation 

immigrants, many of them Muslims from Turkey and Morocco 

[23]. Most live in the major cities, and if the current population 

changes continue, the main Dutch cities will all have Muslim 

majorities by 2015. A liberal democratic society that long prided 

itself on openness and tolerance has rapidly found itself in an 

identity struggle. The issues came dramatically to national and 
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international attention when a young Moroccan murdered a 

well-known Dutch filmmaker in broad daylight on a public 

street because the filmmaker had made an 11-minute film seen 

by some as disrespectful to Islam [23].

The third set of intercultural conflicts will be between the 

expansionist culture of the United States as it reaches global 

proportions and all other major cultures. Much of the way for 

this expansion has been cleared by the European colonial powers 

that destroyed indigenous cultures in large parts of the world 

and in others usurped political and military power and began 

the process of introducing Euro-American culture through mis-

sionary churches and English-language schools. In other parts 

of the world, however, large indigenous cultures have existed 

for millennia unaltered by colonization. The Islamic nations 

have fiercely and successfully contested the combat zone with 

the Christian nations of Europe for more than a thousand years, 

maintaining their distinct culture throughout this period. All 

evidence indicates their response will be the same when they 

are confronted by the culture of the United States. The ancient 

cultures of Asia await fuller contact with that of the United 

States, but the histories of violence among them suggest a 

similar resistance to cultural encroachment from the United 

States. Perhaps great statesmen or women will emerge who are 

capable of minimizing the bloodshed as the cultural confronta-

tions proceed. Perhaps the successes at cross-cultural integration 

within the United States will somehow prove helpful on the 

international stage.

What lies beyond the violence? Efforts like those of the United 

Nations to preserve numerous small cultures, each with their 

distinctive traditional relation to their environment, are unlikely 

to succeed in any vital, human way. The environment, cultural 
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and otherwise, is changing too substantially and regular contact 

with other peoples is part of that change. Many young people 

from these cultures will have contact with the broader, new 

culture and change because of it. They in turn will change the 

traditional culture if they remain within it. Of course, if members 

of dominant and expanding cultures around the small cultures 

could see these other people as equally human, and allow the 

smaller culture to change and fold into the dominant culture 

over several generations as do immigrant families in the United 

States, the human cost would be much reduced.

A multiculturalism within a broader national culture in which 

the individual cultural entities are maintained in stable tradi-

tional form is equally improbable. The youth of each cultural 

subgroup change too deeply from contact with the other cul-

tures, and with the unifying national culture, to maintain their 

culture of origin in traditional form. Elements of many different 

cultures may survive as vital parts of a new culture, but they 

will be mixed with elements from other cultures in individual 

lives, as Jewish Americans may practice yoga derived from India, 

cook Chinese food, and enjoy writing Japanese haiku. Few indi-

viduals in the United States will follow a life that is in accord 

with integrated components from a single cultural source. So 

too will probably be the case on a global scale. Economic,  

scientific, medical, and entertainment interests will not leave 

the cultural behemoths of Euro-America, the Middle East, and 

Asia living side by side without contact. The angry consterna-

tion of their elders will not stop the youth of each culture from 

assuming characteristics from the others and then changing 

their cultures from within as they themselves assume leadership 

roles and act to make the external world consonant with their 

hybrid selves.
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What then will happen when information flows over the 

geographic obstacles and cultural barriers that have divided 

human beings into thousands of isolated groups for most of our 

history as a species? Science fiction writers describe future cul-

tures that are bleak in their homogeneity, filled with individuals 

whose thoughts and feelings are so much the same that they 

seem hardly alive. However, if this were the inevitable outcome 

of an integrated global culture, we would have to assign a similar 

existential fate to all individuals who passed their lives in the 

cultures of old that were each worlds unto themselves, unaware 

of or without contact with other cultures. It seems to me that 

such bleak predictions arise from discomfort at the prospect of 

losing the world of cultural diversity that has become familiar 

during the past 300 years. Our world should be as it is now, full 

of cultural variation and conflict, and anything else would be 

lifeless and dead.

One need only turn to the leading universities of the Western 

world to see an alternative vision of a global culture. Here large 

numbers of youths are given free access to information from 

and about all quarters of the globe and all spheres of human 

interest and knowledge. Outside of the classrooms and libraries, 

they choose from a panoply of social, athletic, employment, 

service, and artistic activities in which to engage, each itself a 

universe of more specific choices. An endless variety of niches 

are created and filled. An individual’s activities and interests are 

influenced by their personal backgrounds, but the many ante-

cedent experiences that influence these choices defy orderly 

prediction and add diversity even within small niches. The 

overall faculty-student community often feels itself divided into 

cultures with interests, priorities, and ways of thought so differ-

ent from one another that special efforts are made to bridge the 
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gaps among them and promote the exchange of ideas. Diversity 

within the university lies in the multiple, dynamic aggregates 

of lives that are similarly defined from the large and changing 

array of possible activities.

In the same way, a global culture can generate and sustain 

new diversities even as it transcends and erases the distinctions 

developed by people who lived for thousands of years in isolated 

communities. The cultural diversity we know today, a mixing 

of societies that were previously differentiated during extended 

isolation, would be replaced by a diversity born of contact 

among huge numbers of individuals shaped into fluid groups 

by the choices they make from a superabundance of educational 

and other activities. While these communities of thought, 

knowledge, activity, and customs might differ from ethnic and 

religious communities in interesting ways, I would not be the 

first to call them cultures [24], and they would create a richly 

heterogeneous human landscape. This to me is a more likely 

and appealing image for the future than those in Ray Bradbury’s 

Fahrenheit 451 or George Orwell’s 1984, but what else would you 

expect from a university professor?
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