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A century ago, psychology was a
branch of philosophy.Through obser-
vation and experiment it gradually
evolved into a scientific discipline.
Subsequentlytheinfluence of biology
led to the rise of behaviourism, which
in its turn was modified by develop-
ments in anthropology and sociology.

With a subject so large in scope and
so constantly growing, Dr Miller has
wisely adopted a selective approach.
He has in general omitted the more
technological and applied aspects of
the science and concentrated on key
topics in the historical order in which
psychologists developed them. A
valuable feature of the book is the
series of biographical essays on such
important men as William James,
Francis Galton, Ivan Pavlov and
Sigmund Freud. It also includes a
glossary of pyschological terms,
notes and references, and sugges-
tions for further reading.
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PREFACE

In this book I have tried to explain what the science of psychology
is like and how it got that way. Because psychology is large in its
scope and grows larger every year, I obviously could not phrase my
explanation in the form of an exhaustive catalogue. I have instead
been selective, both with respect to current status and past history.
I have tried to scatter my selections widely in order to represent sev-
eral different areas of psychology, but I have neglected the more
technological and applied aspects of the science. Selectivity—some
might call it bias—is unavoidable in a modest volume such as this;
I mention it so that everyone will understand clearly that modern
psychology includes a great deal more than 1 have been able to
describe or appraise, or even to mention, in these pages. Readers
who would like to explore the subject further may find that the sug-
gestions for further reading at the end of the book will help them to
get a proper start.

A great many people have helped to make this book possible; the
simplest way for me 10 acknowledge my intellectual debts in this
enterprise is to recount some of its history.

The book, or something like it, was James R. Newman’s idea.
Originally, in 1958, he wanted something predominantly historical
and he wanted Professor Edwin G. Boring to write it. But when that
proved impossible, Boring suggested that I might be able to do the
job. I was indeed interested. I was then planning a course of lectures
in psychology at the introductory level, and I imagined that such a

1X



X Preface

writing assignment might fit nicely into my schedule. But I doul;tieﬂti
my competence as an historian. It took scver.al convcrsauons; -
Boring before I saw how to handle that part of it. The course I fina l);
adopted—as an examination of the present table of.contcnt.s W}I]
make clear—was to arrange the various topics approximately in the
historical order in which psychologists developed them and to 'mSCTt
half a dozen biographical ssays at appropriate points into this intro-
ductory survey, thus serving both Newman’s purposes and my own
simultaneously. I knew that Boring’s admirable writings on the history

of psychology would give me a good start, and when he agreed to

criticize my final product, I decided to try it. Three years later I had

terized his editing. And it

the reader from some of my more questionable interpretations of

history, and even from a few downright mistakes. Thus, in addition to
Newman’s and my own efforts, Boring’s vast scholarship has also
contributed to the pPresent volume. It gives me considerable pleasure
to acknowledge my debt ang €xpress my affection by dedicating the

book to him. It goes without saying, of course, that any mistakes that
may have slipped by us all are uniquely my own,
tion in no sense deprives Bori is ri

is written here.

When I began this job I did not intend to work three years at it.
In 1958-59 | took leave of absence from Harvard University in order

to spend the y dvanced Study in the Behavioral
Sciences, in Stanford, California, i

I did get a good start on the writing, but
Was attracted into other enterprises with
ribram. Although our discussions together
of the chapters in this book, at the time
they provided an irresistible distraction from Mr. Newman’s project.

In the fall of 1959, fore, I arrived back at Harvard with a
half-written manuscript and i

before the year was over [
Eugene Galanter ang Karl p
eventually influenced many
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Man.” Bruner proposed many important improvements in my original
plan, and the course, as it is now taught, is different both in scope
and conception from the present volume. Nevertheless, many of the
passages published here would sound familiar to any students who
may have listened carefully to certain of my lectures. I believe that
the writing is clearer as a direct consequence of that preliminary ex-
posure. There is nothing quite so helpful as a student’s puzzled frown
for indicating that the argument has slipped a cog.

Finally, at the Harvard Center for Cognitive Studies, during the
summer of 1961, I was able to find time to finish a job that had al-
ready dragged on far too long. For their patience and support
through long months of delay, publisher and editor alike have won
my deep appreciation.

This brief history indicates some of my major debts in this enter-
prise: James R. Newman, E. G. Boring, Eugene Galanter, Karl
Pribram, J. S. Bruner, and several hundred Harvard and Radcliffe
students have earned my fondest gratitude. In addition, 1 would like
particularly to thank both Dr. Richard Herrnstein and Professor
Paul F. Lazarsfeld for many helpful and interesting discussions of
the history of psychology. And, finally, in this as in all the books 1
have written, my wife Katherine made indispensable contributions by
typing, editing, listening, and understanding.

GEORGE A. MILLER

Harvard Center for Cognitive Studies






CHAPTER I

PSYCHOLOGY, SCIENCE,
AND MAN

Several years ago a professor who teaches psychology at a large
university had to ask his assistant, a young man of great intelligence
but little experience, t0 take over the introductory psychology course
for a short time. The assistant was challenged by the opportunity and
planned an ambitious series of lectures. But he made a mistake. He
decided to open with a short definition of his subject. When the pro-
fessor got back to his classroom two weeks later he found his con-
scientious assistant still struggling to define psychology.

An alternative approach is to assume at the very outset that every-
body knows, more or less, what psychology is all about. “Psychology,”
said William James in the first sentence of his classic text, “is the
science of mental life.” Although this definition no longer means what
it did when James wrote The Principles of Psychology in 1890, it is
relatively familiar and mercifully short. We can use it to launch our
discussion of psychology without prolonged introductions.

Psychology is the science of mental life. The key words here are
science and mental.

Our conception of what 2 science of mental life should be has
changed considerably since James's time. In 1890 mental life seemed
to be a well-defined thing. No one doubted that a mind was there
scientists to study it. But today, after seventy years of
we are less certain. No longer is it

1

waiting for
trying to study it scientifically,
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self-evident what a psychologist means when he says that he studies
mental life. The modern mind seems to be concealed from view, a
mental iceberg floating nine-tenths hidden in a vague, unconscious
sea; even its owner can do little more than guess which way it will
drift next. At the time James wrote, scientific psychology was very
young and the mental life that psychologists had been able to study
was largely limited to the conscious mental life of sane, well-educated,
adult, Western European, human beings. Today, every one of the
restrictions implied by those adjectives has been removed. As the
science of mental life developed, its base broadened to include chil-
dren, animals, preliterate peoples, the mentally retarded, the insane.
It is not obvious that all these fiewcomers share anything we could

call a mental life, in the sense understood during the nineteenth
century.

At the time James wrote, his claim that

psychology was a science
was little more than an expression of h

sense in the delightfu] J i
full of promise, but sti]]
mind,

Scientific methods, however,

are  notoriously successful. Since
James wrote his Principles there

has been a remarkable growth in

thi h - G people. In thig aspect, science is some-
g that we e?cp]on, Just as we would exploit a natural resource.
Many people think that this is aJ] there is to science: they are con-
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fused by distinctions between scientists and engineers, between science
and technology. But in its essence, science is something more than a
useful art. Science has understanding, as well as control, as one of its
aims. Thus science affects us at a deeper level by changing the way
we understand the world we live in. Scientific advances mold our
vision of reality, our fundamental and often unspoken set of assump-
tions about how the world really runs and what people are really like.
Such effects of science are less tangible than the technological ones,
but it is perilous to assume they are less important.

Like all sciences, psychology has influenced our lives on both levels.
It has given us technical tricks and it has changed our conception of
human nature.

When new fields of scientific activity first take form they begin,
almost necessarily, with things and ideas that are part of the common
experience of all men. During this early period of growth the science
is widely intelligible, and the discoveries it makes can be understood,
argued, resisted, supported, or ridiculed by millions of people. At a
later stage the science may become more precise, may achieve deeper
insight or soar to greater heights of intellectual virtuosity, but it will
never again have quite the same impact on the average man’s view
of himself and the world around him. At this later stage the science
may be supported for the technical miracles it mysteriously provides,
but it is no longer a living reality to more than a handful of specialists.
As its technological impact on society tends to increase, its impact on
the common understanding often fades into the background.

Psychology is currently passing through its initial stage. It is still
intelligible to most people. 1t is not unusual to hear a layman say,
“I'm something of a psychologist myself, and I think . . .” What he
thinks is often subtle and interesting and would not embarrass a
more professional practitioner. In order to stay alive among our
fellow men, we must all be psychologists. Of course, survival requires
us to be mathematicians, physicists, chemists, and biologists, too, but
there the distance has growr: to0 great; no layman claims brother-
hood without a prolonged initiation ritual conducted at some ac-
credited university. It was not always so. There was a time when
Everyman was a physicist, when Shakespeare would interrupt a play
to argue against the heliocentric theory of the universe, just as a
modern playwright may digress to illustrate or to oppose some new
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psychological theory today. It is in this initial stage of development
that a science is most visible, most controversial, and most likely to
change our vision of reality. _

In spite of psychology’s youth, however, the little knowledge it
has painfully gained has fed a thousand different human needs. In
some quarters demand has so far outrun supply that many psycholo-
gists fear their science has been oversold to an overwilling public.
Yet even when we try to be conservative in our appraisal, it is plain
that the new psychotechnology has already changed the way we live.

Consider American public schools. Everyone in the United States
has felt the influence of modern psychology through its effects on our
educational system. Indeed, there was a time when our schools
seemed little more than a vast laboratory to test the psychological
theories of John Dewey. The modern teacher has tried to use psy-
chology—he has thumbed many a textbook ragged in search of the
psychological principles underlying good teaching. Frequently the
answer he seeks is not to be found, and the educator’s pressing
responsibilities to the young force him to extrapolate far beyond the
established facts of scientific psychology; he hopes his guesses will be
more intelligent if he tries to use psychology. Psychologists have
tried to find answers for him. They have carefully explored a variety
of conditions that affect how quickly a child can learn, They have
painstakingly charted the stages of mental and social development.
They have developed better techniques for measuring the progress
of the child and the effectiveness of the teaching. They have provided
counselling and guidance services outside the classroom. And they
have given teachers that indispensable tool, the intelligence test. Yet
all this is far too little, for the teacher’s needs are great and vitally
important,

The mention of intelligence tests is a reminder of another area of
psychotechnology, the mental testing business. It is a sizable busi-
ness. It has been estimated that in 1960 there were 130 million psy-
chological tests given to U.S. school children, or approximately three
tests for every child from the first grade through college.

Mental tests, like the airplane, are part of our heritage from World
War 1. Before that time the tests were given individually to school
children, and they tested nothing but intelligence. During the war,
however, psychologists in the U, §. Army developed a pencil-and-
paper test of adult intelligence that could be given to thousands of
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draftees—the famous Army Alpha Test—and so the large-scale test-
ing procedures became firmly established in the public’s conscious-
ness. After that the testers began to branch out. They began to test
aptitudes, to classify interests, to evaluate achievements. Now they
can pigconhole your personality, assess your emotional stability, your
masculinity, your imagination, executive potential, chances of marital
bliss, conformity to an employer’s stercotype, Or ability to operate
a turret lathe. Whatever you plan to do, there scems to be a psycho-
logical test you should take first. Citizens who resent the many hours
spent answering pointless questions are apparently in the minority,
since enterprising newspapers and magazines have found that they
can boost sales by providing daily or weekly questionnaires for their
readers to answer. The flood of tests that has poured out across the
nation has included many frauds—tests that are poorly conceived,
confusingly phrased, completely unstandardized, and never validated.
Psychologists have maintained reasonable professional standards
among themselves, but it is not always easy to restrain the amateurs
—it is as if everyone who bought a knife became a surgeon. Yet, in
spite of these problemé, the mental testing movement in the United
States has managed to perform a needed service for both the individ-
ual and the community.

Once the Army saw how useful psychologists could be in the as-
sessment of men, it began to discover other problems of a similar
nature. Soon the psychologist became a familiar member of the mili-
tary team. For example, during World War 11 much highly technical
military equipment was developed that had never existed before. In
the developmental stages it often seemed that no one less gifted than
Superman would be able to operate the equipment. The task of mak-
ing the equipment fit the man was tackled by psychologists, who were
able to contribute their knowledge of what a human eye could see
or a human ear could hear, how far and how fast a human hand
could move, how much interference and distraction a human mind
could overcome. Psychologists can help to design trainers and simu-
lators, to plan training programs, to select men who are likely to
succeed in each type of job. Moreover, in addition to man-machine
problems, the military services have a vast range of psychological
problems in the area known as mental health, where psychologists
work together with psychiatrists to maintain morale a-nd to heal the
mentally wounded. A military branch is a small society unto itself

2



6 PSYCHOLOGY

—=cach application of psychology in our larger society has its parallel
in this more limited world of warriors.

One large and active sector of psychotechnology goes under the
trade name of industrial psychology. Many of industry’s concerns
are similar to the Army’'s—how to select men who will be successful
at different types of jobs, how to train workers to do their jobs better.
Industrial psychologists have worked on the problem of fatigue:
how should intervals of rest and work be alternated to give the great-
est output with the least fatigue for the worker? The discovery that
an employer often got less for his money from a laborer who worked
a ten-hour day than from the one who worked an eight-hour day
helped to change management’s attitude toward many of labor's
demands. Questions of fatigue lead quickly into questions of morale:
industrial psychologists have worried mightily over this important
factor. And morale, in turn, leads into questions of emotional adjust-
ment. Clinical psychologists and psychiatrists have found their niche
in the industrial scene, with a consequent reduction, so it is claimed,
in illness, absenteeism, and accidents. Even the executives have suc-
cumbed to the psychologist’s charms, and many a firm’s management
has been overhauled on the recommendation of a psychological
consultant. There are people who feel that if the traditionally hard-
headed American businessman is enough convinced of the usefulness
of psychology to spend his own dollars on it, then there must be
something to it after all!

A possible reason why some businessmen are willing to tolerate a
psychologist underfoot is that they may have made a good profit by

of persuasion, and his discoveries have colored our advertising,
propaganda, politics, and entertainment as these are distributed
broadside through our mass media of communication. And by prob-

One can go in shaping the public mind with a television screen is
debatable. But it js apparent that there are both good and bad ways
to advertise; psychologists can often help distinguish between them in
advance.

Business is not the only place where carefy] attention is paid to
surveys of public opinion. Government agencies have used polls for
years to guide our public policies; politicians are particularly sensi-
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tive to fluctuations in their popularity with the voters. And feedback
from the grass roots is just one of several ways that social psychology
is involved in the processes of government. For example, in 1954

" psychological evidence was used in the United States Supreme Court
decisions against racial segregation in the public schools, where it was
held that separate but equal facilities for both races were impossible
because the psychological consequences of segregation were too great
a handicap for the minority group. The Court’s decision rested as
much on a point of psychology as on a point of law.

This recital could be extended for several pages. Psychological
dogma influences the way we discipline our children, manage our
businesses, and run our marriages. Studies of abnormal behavior
modify our conception and treatment of mental illness, incompetence,
perversion, criminality, and delinquency. The priest and the rabbi
agree in their use of psychological techniques to guide their flocks to
salvation. Novels, plays, and movies now feature psychological themes
as one of their standard formulas. Psychological drugs have already
changed the situation in our mental hospitals, and more are yet to
come. Wherever people are involved, psychology can be useful—and
that is almost everywhere. Whether we like it or not, the practical
application of psychology to our daily affairs is already in an ad-
vanced stage.

It must be admitted, however, that not every application of psy-
chology is firmly grounded in scientific evidence. Those who apply
psychology to the dynamic processes of an evolving society often
jump to conclusions that make their laboratory colleagues tremble
and turn pale. But when decisions must be made here and now, they
must be made in the light of the evidence at hand, no matter how
fragmentary and inconclusive that may be. In the past the same deci-
sions had to be made with even less help; today the man who must
take the responsibility can at least console himself that he tried to be
intelligent, that his guess was informed by whatever evidence existed.
The sun will not stand still while he discovers and verifies every fact
he needs to know. He works by guess and hunch and intuitive feel,
searching always for what will work, for what will meet the present
needs. By a shrewd mixture of intelligence, science, and salesman-
ship, the applied psychologists have given us better answers to hun-
dreds of practical questions. And they will improve those answers
just as fast as our growth in basic, scientific psychology permits.

But, if those are some of the practical consequences of scientific
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psychology, what are some of the impractical ones? What subtler
influences has psychology had upon our contemporary attitudes to-
ward life and the universe? Those subtler effects are not easily con-
verted into 8 per cent investments, yet there is a sense in which they
are more deeply significant than any merely technological advances.

Scientific psychology educates public psychology. It informs and
enriches the picture of man that we all share and that guides so
much of our daily conduct. It modifies the public image that is taken
for granted in our literature, in our schools, in our theatres, in art
and music, in religion and government. It has been said that if
human nature ever changes, it is because we learn to see ourselves
in a new way. Our feeling for right and wrong, our sense of what
is comic and what is tragic, our judgment of what will perish and
what will survive are shaped and reshaped by our silently assumed
psychology.

Consider, for example, the shadow that our implicit psychology
casts on our conception of power, of how human behavior is con-
trolled, of how man is governed. In every age the standards by
which laws are written and enforced, goals are set, promises are kept
or broken, actions are judged and rewards are given derive from a
loose consensus about human nature, about the gap between what
is humanly desirable and what is humanly possible. Change man’s
image of himself and you send a jar reverberating through the founda-
tions of his society. Those who sit in positions of Power are particu-
larly sensitive to tremors in the structure that supports them. They
will not let man move from the center of the universe or evolve
from a monkey without protest. And their protest can be passionate
and merciless.

The extent to which the political system of a country can affect the
kind of psychology carried on there is cloquent testimony to the
investment that our rulers have in our public image of human nature.
Psychologists in the United States during World War II were appalled
to see their colleagues in Germany twist psychology to support the
Nazi’s fantastic claims of racial superiority. The history of Russian
psychology also illustrates this danger. The leaders of the revolution
were slow at first to recognize the importance of psychology; but by
1923 it was clear that Russian psychology, if it wanted to survive,
would have to base its theories on materialistic philosophy. For a
brief period, therefore, the official image of Soviet man was that of a
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physiological robot. When a government decides to impose its precon-
ceived views, science, which is never easy, can become virtually
impossible.

Our concern here, however, is not with direct interactions between
psychology and government, but with the indirect influence psychol-
ogy can exert by modifying slowly the opinions that every man holds
of himself and his neighbors. What are these influences? A citizen
should find it in his own interest to learn which way he is being
pushed. Where does scientific psychology seem to lead? What image
of man is the psychologist trying to promote? Unfortunately—or,
perhaps, fortunately—no simple answer will suffice, for there are
many psychologists and many different images.

There is a general scientific ethos shared by most psychologists.
They expect to base their image of man on empirical knowledge, not
upon political dogma or traditional opinion or divine revelation or
esthetic appeal. Once this much is said, however, it is difficult to
continue until we know which psychologist we are talking about.
There are many ways to be scientific, there are many different psy-
chological problems to be studied, and there are innumerable ways
to fit our scraps of evidence together into an image of man. It is not
casy to see just which part of this complicated enterprise we should
take hold of first.

One approach to scientific psychology is through its history; we
can go back to the nineteenth century and try to recapture some of
the enthusiasm and confidence with which scientific methods were
first applied to the human mind. Everyone recognizes, of course,
that the analytical methods of science can work miracles when ap-
plied to nonliving systems. With living systems, however, scientific
successes have been more modest. And with man, the most compli-
cated of all living syétems, it was not immediately obvious to everyone
that the methods could be applied at all.

The modern psychologist’s faith that scientific methods can be
applied to the mental life of human beings is inherited from the
nineteenth century, a time when science looked bigger than the uni-

verse itself.



CHAPTER 11

WILHELM WUNDT, PSYCHOLOGIST

Psychology became an experimental science during the closing dec-
ades of the nineteenth century, at a time when European thought
was dominated by positivism. In its narrowest sense positivism was
the philosophy of Auguste Comte, who invented the term as a name
for his ambitious work, The Positive Philosophy. Comte’s aim was
to provide a systematic survey of all knowledge. In order to cope with
so large an enterprise, he had to limit himself strictly to facts whose
truth was unquestionable, whose validity was insured by the recog-
nized methods of science. Some men would have regretted this limita-
tion, but Comte considered it one of the great merits of his work.
It was acceptance of these limitations to which he gave the name,
positivism.

Once invented, however, the term soon came to be used rather
loosely to describe any discussion of human beings phrased in the
language of natural science. That is the broader sense intended here.

Positivism is positive in a polemical sense, meaning that it is not
metaphysical. Any speculation about transcendental powers, hidden
cssences, or ultimate causes is dismissed ag sophistry and illusion.
The worst insult a positivist can give is to call you a metaphysician.
A positive philosophy accepts as real only those things that can be
known. Everything that is mere conjecture, unsupportable by argu-
ment or observation, must be rejected. Philosophy must be based
squarely on knowledge. A theory that cannot be tested by an appeal
to facts is mere humbug. In particular, if nothing recommends a

10
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hypothesis except the satisfaction and comfort it can provide, commit
it to the flames! This attitude inevitably gives offense to those who
cherish their religious beliefs.

The men who tried to maintain this hardheaded, no-nonsense phi-
losophy in every situation discovered that certain other philosophical
ideas were particularly appealing. On the one hand, the positivists
were powerfully attracted to the empiricists, who believed that the
only source of true knowledge about the universe is sensory experi-
ence—what can be seen, heard, felt, tasted, or smelled, or what can
be inferred about the relations between, OT invariances among, such
sensory facts. Thus when a positivist said that he based his philoso-
phy on knowledge, what he usually meant was that he based it on
the evidence of his senses, the kind of evidence that had proved so
spectacularly successful in the natural sciences.

Positivists also found strong support—»sometimes more than they
wanted—from the materialists, who believed that everything in the
universe can be understood in terms of the properties of matter and
energy, and reduced to descriptions expressed in centimeters, grams,
and seconds. Materialists usually believe that all the phenomena of
consciousness will eventually be explained by the laws of physics and
chemistry. Thus in psychological arguments they tend to focus at-
tention on the anatomy and physiology—the structure and function
—of the brain.

And from still another direction, the positivists—especially Com-
tean positivists—had a very close tie with the evolutionists. It is a
part of Comte’s theory that civilization evolves through three stages:
the theological, the metaphysical, and the positive. The.ss‘: stages repre-
sent an evolutionary theory of society. It is not surprising, therefqre,
that Comte’s followers were among the first to support Darwin’s
theory of biological evolution when it appeared in 18.59. They, with
Herbert Spencer and Thomas Huxley, grafted Darwin’s theory onto
the positive philosophy- . L

Thus positivism found strong allies. Empiricism, mz}ten_ahsm, and
evolutionism were the philosophical foundations of a scientific revolu-
tion that was rapidly changing the nineteenth-century man’s COncep-
tion of himself and his world. Because psychology became an experi-
mental science during this period, all three of these_ great traditions
contributed to it, nourished it, and helped to define its problems and

its methods.
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Of these three traditions, empiricism was probably the most im-
portant during the initial development of scientific psychology. Err!-
piricism has played a dual role in the history of psychology, for it
provides both a method to increase knowledge and a theory about
the growth of the mind. As a method, empiricism means that we
learn by making observations, by having new experiences, by con-
ducting experiments. As a psychological theory, empiricism means
that a child’s mind at birth is a blank slate upon which experience
will write. It is possible, of course, to apply the empirical method
without subscribing to an empiricist theory of the mind—but the
historical fact is that men who subscribed to one often believed the
other as well. If you hold an empiricist theory about the growth of
the mind, you are likely to see the empirical method as the only
possible way for anyone to acquire knowledge—the scientist, philoso-
pher, child, or plain man. An empiricist theory of the mind is particu-
larly useful to support and explain the success of empirical methods
in modern science.

Empirical methods are sometimes contrasted with rational meth-
ods of acquiring knowledge. In this context, the empirical method is
said to be inductive, whereas the rational method is deductive. The
empiricist theory, on the other hand, has generally been contrasted
with a nativist theory of the mind; the empiricist says that a child
must learn everything through experience, and the nativist replies
that some things are inherited and must be present at birth.

Although it is possible to find clea
—it was Aristotle, after all, who coine
the baby’s mind being a blank slate—it

I anticipations of empiricism
d the famous metaphor about
§ greatest thrust was felt in the

phy based, like Newton’s science, on observable things and events.

In his great An Essay Concerning Human Understanding (1690),
Locke defended the premise that al] ideas originate in experience:

Let us then suppose the mind to be, as we say, white paper void of
Y ideas:—How comes it to be furnished?
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about external sensible objects, or about the internal operations of our
minds, perceived and reflected on by ourselves, is that which supplies
our understandings with all the materials of thinking. These two are
the fountains of knowledge, from whence all the ideas we have, or can
naturally have, do spring.!'*
A newborn infant must acquire his ideas of this world by observing
what goes on around him; the limits of his understanding are set by
the limits of his senses and his reason.

Locke’s argument was immediately successful, and empiricism
rapidly became the dominant philosophy of the eighteenth century.
Its influence extended into every intellectual nook and cranny; into
education, into social, political, and economic theory. Its effect on
psychology was only one aspect of this broad and influential move-
ment.

We can summarize briefly the major implications for psychology:
First, of course, empiricism places enormous emphasis upon the
processes of sensation, for the senses are the doors to the mind
through which all knowledge of the world must pass. The British—
always the most loyal adherents to an empiricist position—have for-
ever baffled their Continental friends by their faith in perception as
the cornerstone of all philosophical truth. Second, empiricis‘m usually
leads to analysis into elements, analysis of conscious eXperience into
the simple ideas that are the basic building blocks of the mind.
The simple ideas—blueness, loudness, saltiness, the oc_lor of t}erentine
—are sensory elements into which the more cqmplacated ideas can
eventually be analyzed. Third, empirical analysis lntq falements cre-
ates a need for a corresponding conception of emp_mcal synthesis
into compounds—a theory of association whereby simple ele'n?.e_nts
can combine to form more complicated elements. As the empiricists
developed their doctrine, the importance of associative processes be-
came more and more Obvious; there was much debate over rival sets
of laws describing how associations are formed. Fgurth, empiricism
emphasizes the importance of conscious processes 1p_knowledge—of
perceptions and images—and neglects the possibility that mental
processes might not always be immediately apparent o their host,
Fifth, it is a theory about the individual mind; social lmplic:':ltlo'n‘s are
not considered. All minds are created free apd equal. An individual
mind is a private, personal thing, completely independent of all other

* Superior numbers refer to Notes beginning on page 355.
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private, personal minds and free to enter into any contracts or agree-
ments with others that suit its own purposes.

Even in its youth empiricism made casy alliances with materialism.
A worthy precursor of positivistic thinking about the human mind was
provided by a British physician, David Hartley, who in 1749 explained
in his Observations on Man how our ideas become associated with
one another. It is simply a matter of resonance. According to Hartley,
an idea is a vibration in the nerves. By resonance, one vibration sets
off another. Thus he explained how one idea can lead to another

deavor did not change. Materialists are never satisfied that they un-
derstand something until they can explain it in term
of material substances. Their task is to find 2 mat
cverything, including thought, that takes Place in the human body.
This was the program for physiology during the nj
—and by 1870 the doctrine that al] human acts ca
physico-chemical principles had completely captur
physiologists and physicians.

Sensory physiology developed quite rapidly during the nineteenth

n be explained by
ed the thinking of
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a vicar whose room Wilhelm shared. The boy formed a deep attach-
ment to his mentor, who received the affection normally reserved
for parents, and when the vicar was called to a neighboring town,
Wilhelm went with him. There is no record of any other boyhood
friends, no foolish pranks or young adventures, no boisterous laughter
or silly giggles—only study, reading, work, and more study. So far
as one can tell, he was a humorless, indefatigable scholar from the
day of his birth.

The Wundts were not a wealthy family, and Wilhelm had to con-
Si_der how he would support himself. He decided to become a physi-
cian. It would enable him to earn a living and to study science simul-
taneously. At Heidelberg, therefore, he studied anatomy, physiology,
physics, chemistry, and medicine, and slowly discovered that the
ﬂ'}cdical profession was not for him. He had instead the luckiest of
gifts, a calling, something he loved to do, and he determined to an-
swer it by becoming an academician. The fact that his subject was
Physiology was accidental, and almost incidental. His real goal was
to satisfy a lifelong lust for scholarship. He took his doctorate in
medicine at Heidelberg in 1856 and was then habilitated as Privat-

dozen: in physiology.

In 1858 Hermann Ludwig von !
greatest physiologist in the world, moved to Heldel.berg. Young
Wundt received an appointment as his assistant. But it was dreary
Work; Wundt was responsible for drilling the sudden influx of new
Students in their laboratory fundamentals. After a few years of this
routine he resigned in order to resume his former position. The years
Spent in the same laboratory with Helmholtz did not imspire 'mm‘ to
Novel achievements in physiology. Indeed, it was during thls‘perlod
that he lost interest in pure physiology and began to question Fhe
Positivistic philosophy. He was finding himself intellectually, deciding

IS position, and laying out the program of work that would occupy
im for the rest of his life. For six decades, long aft'er he had left

Cidelberg to become the famous professor at L.eipmg, Wundt fol-

lowed this program with persistence and unremitting energy.

What Wundt did was to look at the psychological problems .posed
i f a man trained in the

_ The notion that psychology could
d experiment had been stated
hilosopher John Stuart Mill in

Helmholtz, soon to become the

€come a science of observation an
Clciarly and explicitly by the British p
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his Logic as early as 1843, but it required a person who really knew
how observation and experiments are made to bring it off. Wundt was
that person.

Wilhelm Wundt

It would be wrong, however, to think of Wundtian psychology as
a simple union of empiricist British philosophy and materialist Ger-
man physiology. Wundt was not willing to reduce the mind to a
physical process in the brain, nor was he willing to abandon meta-
physics as empty nonsense. Thus, even though positivism had created
an intellectual atmosphere in which it seemed reasonable to be scien-
tific about everything, even consciousness, the founder of this new
science thought of himself as in revolt against the positivistic spirit
of his day. In this respect Wundt anticipated some aspects of the up-
heaval of the 1890’s when a great flood of genius—Weber, Durkheim,
Sorel, Pareto, Freud, James, Dewey, Croce, Bergson—broke free
at last from the constrictions positivism had placed on social and
psychological thought,

The program to which Wundt devoted his life was first published
in the introduction to his book, Contributions 1o the Theory of Sen-
sory Perception, in 1862. The body of the book—a summary of the
medical psychology of perception—is of little value a century later.
But the introduction is interesting. It sets forth three projects that the
young physiologist invented: to create an experimental psychology,
to create a scientific metaphysics, and to create a social psychology.
He then set to work with what may have been the most tireless pen



Wilhelm Wundt, Psychologist 17

in the whole history of German scholarship. By 1920, some fifty
Ihlousand pages later, his projects were complete and he could permit
himself to die.

The sheer bulk of his writing made Wundt almost immune to
criticism. A critic would be outwritten, evaded by qualifications,
a.nd buried under mountains of detail. wundt's theories were more
like classification schemes than like systems of functional relations;
they tended to be loosely knit and almost impossible either to prove
or to disprove. There was no vital center to his thought where an
opponent could slay him with a single blow. “«Cut him up like a
worm,” said William James, “and each fragment crawls.” The same
q-uality makes it impossible to summarize his work or reduce it to a
simple formula.

For Wundt, psychology involved the analysis of consciousness into
clements, the determination of the manner in which these clements
are connected, and the determination of the laws of connection. This
conception he borrowed from the British empiricists. Just as chemists
had analyzed matter into atoms and anatomists had analyzed living
systems into cells, psychologists, he decided, must analyze mind into
the elementary sensations and feelings that make it up. Wundt once
summarized this thesis in a ponderous, German way:

All the contents of psychical experience are of a composite character.

It follows, therefore, that psychical elements, or the absolutely simple
and irreducible components of psychical phenomena, are the products
of analysis and abstraction. . . - As a result of PS}'Chical analysis, we
find that there are psychical elements of two kinds. . . . The elements
of the objective contents we call sensational elements, OT simply sensa-
:'ions: such are a tone, or a parlicular sensation of heat, c_old, or light,
if in each case we neglect for the moment all the connections of t.hese
sensations with others, and also their spatial and te.mporal relations.
The subjective elements, on the other hand, are designed as aﬂecnve
elements, or simple feelings. - - - T he actual contents of pS}’.Cthal ex-
Perience always consist of various combinations of se.nsatronal z_md
affective elements, so that the specific character of 2 given psychical
process depends for the most part, not on the nature of :.ls eleme‘nts,
s0 much as on the union of these elements into 2 composite psychical
compound.?

any given instant are

Since the contents of psychical experience at -
s to analyze them into

“k‘ﬂy to be rather complex, the variety of way
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clements, to classify and relate those elements to onc.mjloth-cr pro-
vided matcrial for almost endless subtletics and fine distinctions—a
realm in which the patient, scholarly, encyclopedic Wundt was grand
master.

Yet his purpose was as straightforward as his arguments were com-
plicated. His first goal was to establish psychology as a science. By
1874, the year he moved to Leipzig as professor of philosophy, the
hard-working Wundt was well along toward his goal. That year
the first edition of his Physiological Psychology was published. In the
preface he said, “The work which I here present to the public is an
attempt to mark out a new domain of science.” This book, which he
rewrote and expanded five times, was Wundt's masterpiece. It firmly
established psychology as a laboratory science with its own problems
and its own cxperimental methods. This scientific version became
known as “the new psychology,” in order to distinguish it from “the

old psychology™ that had been produced in the philosopher’s arm-
chair.

When a living system is
According to Wundt, when
it is psychology. The only
within is by self-observatio

studied from the outside, it is physiology.
We study a living system from the inside,
Way we can study a living system from

can today. So he accepted j i
be learned from it
We learn liitle about our minds from casual,
obscrvation, just as we learned little about mechanic
of casual, uncontrolled observation of falling bodies.

ring well-defined questions.
‘experimental”; if psychology was to
¢ to use its introspective approach in

To Wundt, “scientific” meant ©
become a science, it would hav
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he started his own laboratory—the world's first formal laboratory of
PSyCholog}f. And as he began to train young philosophers to use the
scientific method, it became necessary to find some place to publish
their results. In 1881 he started a magazine called the Philosophische
Studien, the first effective journal for experimental psychology. With
a handbook, a laboratory, and a scholarly journal, the new psychol-
ogy was well under way.

In his prime, Herr Geheimrat Professor Doctor Wilhelm Wundt
was tall, thin, slightly stooped, with a large head, a pleasant face, and
a full beard. He wore thick, dark glasses and could use only part of
the vision of one eye during the last half of his life. In spite of this
handicap, he worked with unflagging zeal. He seems to have had no
capacity for boredom. In the morning he worked at home on the
many books that remain his monument, read student theses, and
edited his journal. In the afternoon he took a walk, and attended
examinations or visited his laboratory. On his arrival at the labora-
tory, he went directly to his private room, where he held conferences.
Some days he toured the laboratory and inspected the experiments.

His lectures were given at four o'clock, well after dark during the

winter months. As a professor he enjoyed a high social standing and
e granted all Ger-

easy financial circumstances, a position of privileg
Man professors before World War L. His security and his family
made life scem both cheerful and productive.
Wundt was the most popular lecturer at Leipzig; the largest lecture
hf’lll was never large enough to hold all those who wanted to hear
Im. One of his most famous students, E. B. Titchener—who later
dlSS_cminatcd Wundtian psychology to America from his professorial
chair ap Cornll University—recalled vividly the great man's class
'00m manner, Wundt would appear at exactly the correct minute—
Punctuality was essential—dressed all in black and carrying a small
S}Eeaf of lecture notes. He clattered up the side aisle to the platform
With an awkward shuffle and a sound as if his soles were made of
Wood. On the platform was a long desk where demonstrfmons were
Performed. He made a few gestures—32 forefinger across his forehead,
4 rearrangement of his chalk—then faced the audience and pla_lced
-hls elbows on the bookrest. His voice Was weak at first, then gained
"N strength and emphasis. As he talked his arms and hands.moved
4P and down, pointing and waving, in some mysterious way illustra-
Uve. His head and body were rigid, and only the hands played back
and forth, He seldom referred to the few jotted motes. As the clock
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stfuck the end of the hour he stopped and, stooping a little, clattered
out as he had clattered in.

The work done in his new laboratory and published in his new
journal extended in several directions. Most of it, of course, conccrr'lcd
sensation and perception, particularly vision and hearing; perception
was the problem considered fundamental in Wundt’s empirical philos-
ophy. In these experiments Wundt was able to exploit the methods
of measurement devised by that eccentric genius, Gustav Theodor
Fechner, and he had the famous Fechner Law to guide him.* In
Every respect, the analysis of perceptual processes into their ele-
ments was the simplest and most profitable line to follow in the
new psychology. Next most popular were the studies of reaction
time, for these seemed to provide a way to measure the speed of
thought.

Psychology cannot be constructed entirely in terms of elementary
sensations and their modes and levels of integration. The field of

consciousness, said Wundt, has a small, bright area at its center; he
directed some of his students i

- When stimulation ends, the
In an experiment on attention, the
ther a particular pattern of clicks
a unitary whole. However, exactly

the same source of stimulation can be used to investigate other aspects

of conscious experience,
Consider how he worked: Wund

t reported from his own introspec-
tions that at the end of a rhythmic

row of beats he had the impression

il
[
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of an agreeable whole. That is, some rhythmic patterns are more
pleasant, more agreeable than others. He concluded from this self-
observation that part of the experience of any pattern of beats is a
subjective feeling of pleasure or displeasure, a feeling that can be
located somewhere along a continuum ranging from the agreeable
to the disagrecable. While he listened to the clicks, however, he
detected another kind of feeling about them. As he expectantly awaited
cach successive click he felt a slight tension; after the anticipated click
occurred he felt relief. This alternation between tension and relief
was clearest when the clicks came at a slow rate. In addition to a
pleasure-displeasure continuum, therefore, his feelings seemed to have
a tension-relief dimension. But that was not all. When the rate of the
clicks was increased, he said, he felt mildly excited; when the rate
slowed, he had a quieting feeling. In this way, by patiently varying
the speed of the metronome and carefully noting his subjective experi-
ence—his sensations and feelings—Wundt teased out three distinct
and independent dimensions: agrceabieness—disagreeableness, strain-
relaxation, excitement-calm. Every conscious feeling, he said, can be
located somewhere in three-dimensional space (see Figure 1).

EXCITEMENT
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Fig. 1. Wundt's tri-dimensional theory of feeling.“E‘ue;ry._._fee’l;ggﬁjs sup-
posed to be located somewhere in this space. ,;,;“-? g w ;‘;
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This was the kind of introspective evidence on which he based
his hotly disputed tri-dimensional theory of feeling. Emotions, he
argued, are complex combinations or patterns of these clementary
conscious feelings, and each clementary feeling can be completely
described by stating its position along each one of three dimensions.
History has dealt harshly with his effort to reduce emotions to con-
scious contents of the mind: emotions may involve feelings, people
may be able to make judgments based on those feelings, but it is not
possible to say that emotions are nothing but feelings. Wundt's anal-
ysis ignored the meaning of the situation in which the emotion is
experienced.

Nevertheless, Wundt’s introspections held a great fascination for
his students. Who would have guessed that anything as familiar
as one’s own mind could harbor all these shadowy and unexpected
elements? Who could guess what other pumpkins might turn into
coaches when examined with the marvelous inner eye? Wundt's talent

wrong things; perhaps you do not
know how to introspect properly; perhaps you and Wundt are not
made the same way; and so on. Hig experiments, unlike experiments
elsewhere in science, do not insure agreement among all those who
witness them. Introspective observation is essentially private, and dis-

eated observations.

ways the hope that introspective
ogical indicators.
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the prevailing positivism and in favor of a greater emphasis on
metaphysical problems in philosophy shows how far he had outgrown
his student days. His conception of scientific metaphysics was simply
a contradiction in terms to any good positivist.

It was during this time—his “philosophical decade”—that the
first of a long string of students from America began to appear in
Leipzig. Upon arrival they found themselves apprenticed to the
perfect model of a German professor. At their first conference he
would appear holding a list of research topics. Taking the students
in the order in which they stood—there was no question of their being
seatcd—he assigned one topic to cach. He supervised their work on
these topics most carefully; when the thesis was completed he held
complete power of acceptance or rejection. If part of the work failed
to support his theories, it might be instantly deleted. German scientific
dogmatism was no myth, and it flourished undisguised in the little
laboratory at Leipzig.

The last of Wundt's three lifetime projects was to create social
Psychology. This he did with characteristic industry in the ten volumes
of his Elements of Folk Psychology which appeared during the last
twenty years of his life. The concept of Volk which had gradually
tmerged during Germany's struggle for political unification now
seemed ripe for psychological exploitation. Thus he move.d even
further away from positivism; in his view, the collective, social, folk
mind transcended the individual minds that composed it. The folk
mind manifested itself in languages, art, myths, social customs, law,
a'nd morals—cultural works that an individual never makes in isola-
tion.

This opinion had an important i ' _
Science of psychology into two parts, the experimental and tl}e social.
ACCOrding to Wundt, the simpler mental functions—sensation, per-
Ception, memory, simple feelings—can be studied by laboratory
eXperiments on the minds of individuals. But the higher mental
Processes involved in human thinking are SO strongly conditioned
by linguistic habits, moral ideas, and ideological convictions that
SCientific experiments are impossible. Human thinking, he said, can
be explored only by the nonexperimental methods of anthropology,
sociology, and social psychology. Thinking cannot be understood
through the analysis of logic, for it is to0 often illogical; and it is too
Complicated to be studied by simple introspection on the mental

mplication, for it divided his
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events that accompany it. Only by studying the products of thought
as these have accumulated during man’s history can we hope to
understand thinking.

Wundt’s observation that social products, especially language, play
a central role in all of the more complicated mental processes of an
educated, adult human being is both true and important. But the
conclusion he based on this observation—that complicated mental
processes cannot be studied experimentally—has not stood the test
of time. Other psychologists have proved that experiments can be
done on the so-called higher mental processes. The proof is the ex-
periments themselves. It was necessary to burst through the rig_'d’
introspective limits that Wundt had set for his new science, to devise
new methods and invent new theories; this was done. Almost before
it was properly born, therefore, scientific psychology began to evolve
and to expand.

Wundt’s genius was the kind Thomas Edison described—1 per
cent inspiration and 99 PEr cent perspiration. One cannot help mar-

veling at Wundt’s energy and endurance over a period of sixty years.

late, )
and his enormous scholarship,
that made Wundt's influence felt.

doing psychological experiments,

em in a laboratory that he designed
for the purpose, published them in his own journal, and tried to

incorporate them into a Systematic theory of the human mind. And
he trained his students well; they founded more laboratories and con-
tinued to experiment. As a direct result of his labors, psychology
was provided with all the trappings of a modern science. For that
service, all psychologists, even those who bitterly opposed his theo-
ries, are permanently indebted to the indefatigable Wilhelm Wundt.

It was his experimental psychology,
exhibited in three fat volumes,
Where Mill only talked about
Wundt did them. He conducted th



CHAPTER III

LEVELS OF AWARENESS

Consciousness is a word worn smooth by a million tongues. De-
pending upon the figure of speech chosen it is a state of being, a sub-
Stance, a process, a place, an epiphenomenon, an emergent aspect
of matter, or the only true reality. Maybe we should ban the word
for a decade or two until we can develop more precise terms for the
several uses which ‘‘consciousness” now obscures. Despite all its
faults, however, the term would be sorely missed; it refers to some-
thing immediately obvious and familiar to anyone capable of under-
standing a ban against it. Of coursc, some of our problems may
arise from the fact that we must USC consciousness to understand
consciousness. Turning a tool on itself may be as futile as trying
1o soar off the ground by a tug at one’s bootstraps. Perhaps we be-
come confused because whenever we are thinking about conscious-
ness, we are surrounded by it, and can only imagine what conscious-
Ness is not. The fish, someone has said, will be the last to discover
Water.

A psychologist’s difficulties in formulating a definition f‘or conscious-
n_ess are similar to a biologist’s difficulties in defining life. Although
biology is the science of life, most biologists confess they do not know
What life is. They arc sure life is not a substance—not a material
thing—but a process, Or group of processes, that occurs in some
things and not in others. And biologists agree with one another
rather well about which things arc alive and which are not. The de-
fining properties of the system are the clue. There must be a steady

25
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turnover of materials and energy, a process called metabolism; the
system must be capable of reproducing itself; it must be capable of
growing; and it must be capable of responding to energies in the
world around it. Whenever all these properties are present, a biolo-
gist can be confident the system is living. On this planet, at least.

But, it may be asked, is life nothing more than a list of properties?
Isn’t something missing? As to this question biologists disagree.
There is nothing more, some may say; for life is a process which
emerges whenever a sufficiently complex chunk of matter is organized
in a certain way. If one criticizes this use of the concept of emergence
because it seems to sneak unscientific notions in through the back
door, the biologist may argue that emergence is not something new
and mysterious that he has just invented. Your lap emerges when
you sit down; stand up and it goes away. The emergence of life in
a system of properly organized molecules (which are not themselves
alive) is no more mysterious than the emergence of a bridge game
in a group of four properly idle people. According to this theory, one
of the biologist’s tasks is to study the conditions that must be satis-
fied before a physical system will exhibit this property and come
to life.

But there are people who cannot accept such a theory of life. To
them life is something more than a physico-chemical equation. What
that something more may be, however, is itself a problem that pro-
vokes disagreement. Some say that life exists, just as matter exists,
but it transcends any physical methods of isolation or examination,
One could know everything there is to know about physics and chem-
istry, it is argued, and yet never suspect that life existed.

There are biologists who dislike a physico-chemical theory of life
because it seems to reduce biology to a branch of physics. Other
biologists wish to leave room for new discoveries whose nature can-
not at present be imagined; only a fool claims to know everything.
Some of those who object to an emergent materialism do so because
they believe in the divine origin of life. And some of the nicest
people object to materialism because it offends their personal dignity
as living organisms. So crass a doctrine destroys all the poetic beauty
of living things. What is missing from the scientific definition of life
is life itself. But, of course, how many potential chemists have lost
interest when they discovered that the formula for water was not
wet?
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A biologist’s discussion of life can be compared to a psychologist’s
discussion of consciousness. Most psychologists confess they do not
know what consciousness is. They are sure it is not a substance—a
material thing—but a process, or group of processes, which occurs
in some objects and not in others. And they can sometimes agree,
though not nearly as well as the biologists, about which things are
conscious and which are not. Their approach is to define the properties
the system must have to qualify, and to search for them. But admit-
tedly there is no consensus as to the defining characteristics.

What properties might be included? Should we require that a con-
scious system be able to perceive, to remember, to feel emotions, to
think? These are excellent psychological processes, but they lead us
directly to the question: What use do we expect to make of the list?
Do we, for instance, expect to stand in front of a tree, or a computing
machine, or a boulder, and ask if it is conscious? If so, we will have
to ask about its perceptions, memories, feelings, and thoughts. To
question these properties will raise more problems than it settles.
If a poet believes that a river is conscious because it perceives a
path downhill, because it remembers how to reach the sea, because
it becomes angry during the spring floods and thinks long, solemn,
majestic thoughts in summer, do you sc¢ any argument to dissuade
him? How can we distinguish a metaphorical from a literal use of
such words as perception, thought, feeling? And if we cannot foresee
perfect agreement about so obvious a matter as the consciousness
of a river, imagine the quarrel that will arise over the doubtful cases.

Possibly there are other properties easier to agree upon. For in-
stance, should we insist that a system be alive before we will say
it is conscious? That decision alone would settle many puzzling prob-
lems. It would, for instance, deny the existence of any divine Con-
sciousness to watch over us. And, passing from the sublime to the
ridiculous, a decision that only living organisms can be conscious
would settle once and for all whether any computing machine, how-
ever clever, could be conscious. And we could say definitely that
social groups have no collective consciousness. Indeed, if we took
this step, we should then go on to the next and limit the domain
of consciousness to living animals. It is unlikely that the study of
botany would be impeded by a decision that all plants were lacking
in consciousness. Consciousness seems to go along with mobility in
living systems.
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Further criteria could be considered. For instance, we might insist
that a conscious system be one capable of reacting to its own re-
actions. A stone can react: kick it and it moves. But it does not make
this movement the occasion for another reaction. A human being
will do something and talk about it; his speech is a reaction to his own
earlier behavior, and one usually accepts what he says as evidence
that he was conscious of what he was doing. Of course, engineers
can build clever electromechanical devices, called servomechanisms,
which also respond to their own responses, so we should probably
not make this our only criterion.

Another property that a conscious system should probably have is
an ability to profit from experience, to learn and to remember. This
requirement does not eliminate many members of the animal king-
dom, however; so far as we know, they all can modify their behavior
to some extent as a result of experience. And here, again, modern
technology can produce many inorganic devices that remember. A
magnetic tape recorder, for example, can remember the acoustic
waves it hears far better than any human listener can.

We could continue in this way to accumulate recognizable proper-
ties to use in testing for the presence of consciousness. But notice
something odd about them. Each seems to come back to processes or
functions that can also be performed in various mechanical, electrical,
or chemical ways.! As in the biological case, this argument seems to
move toward a definition of consciousness in terms of an emergent
property of sufficiently complex physico-chemical systems. It is all too
easy to foresee the complaints that will arise—indeed, have already
arisen repeatedly—when an intelligent layman is told that his con-
sciousness is merely the side effect of a chemical reaction going on
in his brain. The battles fought on this ground are too grisly to recall.

It should be plain, however, that psychologists are not as far
along with consciousness as biologists are with life. We are still not
sure whether we should say that an earthworm, or a cockroach,
or a catfish, or a robin, or a cat, or a monkey is conscious. One feels
intuitively that a paramecium is not conscious and that a chimpanzee
probably is. But where along the branching experiments of evolution
does consciousness intrude? The more one struggles with this ques-
tion, the more clearly one recognizes that there is an important dif-
ference between a definition of life and a definition of consciousness.

A biologist can say that a system is alive or not alive. It is a form
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of hangman’s humor to joke about being only a little bit dead. The
case is not so open-and-shut when we talk about consciousness. It
is more natural to admit to degrees of consciousness. A man is more
conscious than a cat, perhaps, but the cat is more conscious than a
frog, and so on. The proposition is not completely clear, but neither
is it completely senseless.

Although a meaningful way to decide which of two animals is the
more conscious is nowhere near at hand, some progress has been
made in determining degrees of consciousness within a single in-
dividual from one moment to the next. Begin with the familiar fact
that man, like many other animals, follows a daily cycle of sleeping
and waking. Within every span of twenty-four hours we expect to
find his state change from highly conscious to deeply unconscious.
The sleep cycle is the most obvious change in behavior that we
could ever hope to find. Consequently, there should be, and there
are, many bodily changes that accompany these extreme swings in
consciousness, bodily changes that we can measure and relate to a
person’s verbal report about his level of awareness. Thus the bodily
changes, if sclected judiciously, can give us indicators of the degree
of consciousness at any moment. .

One simple way to gauge the depth of sleep 1s to produce a sc_)und
that grows progressively louder until it wakes the Slt::EpCI‘. (The differ-
ence between normal sleep and a drugged state 1s T;hat the person
in normal slecp can always be roused by su_fﬁmently intense stimula-
tion.) The intensity needed to awaken him is then a measure of how
deep]y he slept. With this technique it is @ simple matter to show that

the depth of sleep fluctuates considerably during the night.
A more complicated technique is to take an electroencephalogram,

a recording of the electrical activity in the brain. Forlunatel.y, it .is
not necessary to make a hole in the sleeper’s §ku11 to EICCOI’nph.sh this
purpose. Electrodes placed on the scalp Can.plck_ up eno.ugk‘l, with the
help of special amplifiers, o record what. is going on inside. The§e
records of brain waves were first investigated by Hans Bergf:r 1n.
1929: since then thousands of technical papers have been published

on the subject.?

Brain waves show periodic 0sci
ing from one cycle per second or
waves) up to 45 or 50 cycles per Se¢
to change in various ways according to

llations at various frequencies rang-
even lower (the so-called delta
ond. These rhythmic waves tend
what the person is doing. If
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a person relaxes with his eyes closed and lets hils attention .wander
vacantly, alpha waves will usually occur—electrical fluctuations of
about 0.00005 volts at a frequency around 10 cycles per second. But
give him a problem to think about, or let him open his eyes, and the
alpha waves disappear, to be replaced by the smaller, faster beta
waves, which oscillate at 20 to 25 cycles per second. This is illus-
trated in Figure 2.
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Fig. 2. Brain waves show the shift from alpha waves (about 10 per
second) when the person is resting, to smaller, faster beta waves (A)
when the eyes are open, (B) when solving a problem in mental arithmetic,
or (C) when responding to other sensory stimuli. (From J. C. Eccles, The
physiology of imagination, Scientific American, September, 1958.)

arking time, waiting to be used.
attern would break up, different
volved in various activities with
and the result would be smaller,

?

parts of the brain would become in
different characteristic rhythms,
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faster brain waves. This line of argument seems to account for the
gross phenomena that have been observed.

As a person falls asleep, his level of awareness goes through several
successive stages; these can usually be recognized from an examina-
tion of the brain waves. As he becomes drowsy and his thoughts
tend to drift, his brain waves begin to get slower. As he begins to
doze lightly “sleep spindles” appear, short bursts of periodic wave-
form. As he sinks into deep sleep, his brain will produce large and
slow delta waves. These various levels are illustrated in Figure 3.

There are many differences among individuals, and sometimes pat-
terns of electrical activity occur which cannot be explained. But a
beginning has been made. The brain waves enable us to assert with

EXCITED :[
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DEEP SLEEP

I
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Fig. 3. Brain waves characteristic of the different stages along the con-
tinuum from excitement to deep sleep. (From H. H. Jasper, Electro-
encephalography, in W. Penfield and T. C. Erikson [eds.], Epilepsy and

Cerebral Localization. Springfield, Ill.: Thomas, 1941.)
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some conviction that a person who has been hypnotized is not asleep,
because his brain waves do not show the sleeping pattern. They enable
us to study the conditions under which dreams occur. And in addi-
tion to such special applications in psychology, the waves are an in-
valuable tool to the physician when disease or damage has interfered
with the brain’s normal functioning.

Dreaming is a particularly interesting phenomenon to study with
these techniques. Is a person conscious or unconscious when he
dreams? Common sense says that he is somewhere in between, con-
scious of the dream but unconscious of the world around him, and
the evidence from brain waves tends to support this opinion. In the
course of a night’s sleep a person will fall rapidly into a very sound
sleep for about an hour, and gradually become more active as the
brain waves get more rapid. The sleeper will come close to waking
and then slip back again into deeper sleep. These fluctuations in the
depth of sleep take about ninety minutes, and they continue through-
out the night. They are shown graphically in Figure 4. It is during
periods of light sleep, when a person is most casily roused, that
dreams will occur.

The occurrence of dreams can be detected casily by an observer.?
A faint light on a dreamer’s eyes will show that his eyeballs are mov-
ing rapidly to and fro, as though he were watching some scene which
he “sees” projected on the inside of his eyelids. (These eye move-

I [ | [ | T I

AWAKE

DREAMING

DEEP SLEEP

0] | 2 3 4 5] 6 s 8

HOURS OF SLEEPING
Fig. 4. Episodes of dreaming alternate with periods of deeper sleep. This
hypothetical function shows the depth of sleep as a function of the num-

ber of hours the person had been sleeping. On the average, episodes of
dreaming last longer as the night wears on.



Levels of Awareness 33

ments can also be detected and recorded with the same kind of elec-
tronic equipment used to record brain waves.) If the sleeper dreams
of a tennis match, his eyes move back and forth from left to right.
If he dreams that he is picking up basketballs and throwing them
through a hoop over his head, his eyes move up and down. If he is
watching some action near by, his eyes make large, irregular move-
ments. At the same time that the eyes start to move, the pattern of the
brain waves usually indicates lighter sleep; moreover, the sleeper’s
heart may begin to pound and he may begin to breathe more rapidly—
common symptoms of an emotional experience. A person awakened
during one of these periods of rapid eye movements is likely to have
a dream to report; if he is awakened at other times, during deep sleep,
he does not. When awakened from deep sleep, he is often bewildered.
He may have any of a variety of emotions to report. He may be sure
that he had been dreaming, but not be able to recall the dream. Or he
may feel that he was not aslecp at all. But he seldom reports dreams
and those few that he does report ar¢ probably remembered from
periods of dreaming earlier in the night. According to the objective
evidence, everyone is a dreamer—but not everyone can recall his
dreams.

Considerations such as these encourage psychologists to think of
less, rather than all-or-none. There is a
gradual change of psychological state that runs from the deepest
sleep up through dream states, quiet resting, perceptual awareness,
symbolic manipulation, and finally to states of strong emotion. Cor-
responding to these psychological changes is a sequence of phys-
iological changes that seem to correspond to increasing arousal, or
activation, as shown by brain waves, muscular tension, hormonal
activity, etc.*

Neurophysiologists who study the brain have located centers deep
in the oldest part of it where sleep and wakcfulm_ass seem .to b'e regu-
lated. This part has been called the ascending reticular activating sys-
tem. When this system is functioning, the brain waves bec_oz_nc de-
synchronized, just as they do during states of conscious activity and
attention. When the activating system is not functioning, however,
information from the sense organs does not get relayed on to the
higher centers in the cortex of the brain, and a state of sleep results:
Exactly how the activating system works is a very complicated matter,
but it is obviously important for controlling. the level of activity
everywhere in the nervous system. Beginning in the 1950’s the dis-

consciousness as more-or-



34 PSYCHOLOGY

covery and exploration of these control systems _quickly became one
of the most exciting areas of rescarch on the brain.

It is easier for us to sleep in dark, quiet, warm places because these
conditions cause little excitation of the sense organs, and thus reduce
the amount of nervous activity affecting the lower centers in the brain
—a relative quiescence we have since childhood associated with fall-
ing asleep. When the activity of the lower centers is decreased and
they no longer support the activity of the higher centers, the brain falls
into the slow, rhythmic activity that is characteristic of brain waves
during sleep. In order to remain awake and alert, therefore, it would
seem that we need to have a great many things going on around us
and affecting our perceptions in striking ways.

If we are going to stay alert, our environment must keep surprising
us. The surprises may be small, but something at least mildly un-
expected is needed to keep us on our toes. It is not enough merely to
have energy falling on our eyes, ears, skin, or other receptors; the
critical feature is that the pattern of those energies must keep chang-
ing in unforeseen ways. If one makes continuous physiological meas-
urements of the brain waves, the pulse, the electrical resistance of the
skin, and the like, it is possible to follow the fluctuations as a person
drifts into lower levels of awareness or is suddenly jolted to attention.
Physiological indicators show increasing habituation whenever the
person can formulate some kind of éxpectation, some internal model
for what is going on around him; arousal occurs when his internal
model disagrees with external reality.® And in general the larger the
disagreement, the larger the arousal.

At McGill University in Montreal, a group of psychologists under
the leadership of D. O. Hebb tried to discover what would happen
to people deprived of a normally varying sensory input.® The inves-
tigators paid college students to stay in a quiet cubicle on a comforta-
ble bed for twenty-four hours a day. The students wore goggles that
admitted light, but the light was diffused and they could not recognize
any patterns. And they wore cardboard cuffs, extending beyond the
fingertips, which permitted free movements of their joints but little
tactual perception. Their plight is pictured in Figure 5. Students would
stay for periods of two to six days before they quit and demanded

psychological tests.
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Different persons reacted in different ways, of course, but nobody
really enjoyed being isolated. After a student had caught up on his
sleep and thought—or tried to think—about some of his personal
problems, the isolation became extremely boring.

The tests showed that as time wore on problems became harder to
solve; the students reported that they were unable to concentrate. The
most striking result was the occurrence of hallucinations. At first the
symptoms were rather slight; when they closed their eyes they noticed
that their visual field was light, not dark. After staying in the cubicle
somewhat longer they began to see dots of light, lines, or simple
geometrical patterns. Still later these developed into something like
wallpaper patterns. Then came isolated objects, without backgrounds.
And finally, for a few persons, there were integrated scenes usually
containing dreamlike distortions. In general, the students were sur-
prised by the hallucinations, which were a new experience for them.
Then they were amused or interested to discover what they would
see next. Later some of them complained that the vividness interfered
with sleep. Auditory and bodily hallucinations also occurred, but were
less frequent. When the students finally left the cubicle they were apt
to be mildly confused and their intelligence test scores were tem-
porarily lower.

These studies of the effects of reduced stimulation emphasize the
dual role of sensory events. Our senses not only give us specific in-
formation about our environment, but they also have a nonspecific
function in maintaining the normal waking organization of the brain.
If we do not use our sensory systems for a period of time, they do not
work as efficiently as they normally would. It is as though perception
is a skill which begins to decline when not exercised.

The same changes in the brain waves which we have described for
man have been found in other animals. In fact, it is probably easier
to tell from a record of the brain waves whether an animal is awake
or asleep than it is to tell whether it is a man or a monkey. One
assumes that if the monkey’s behavior and his bodily processes show
the same pattern as man’s, then the monkey must also go through the
same daily cycles of sleep and waking, of consciousness and uncon-
sciousness. We cannot be certain, for the monkey will not talk. On the
other hand, so long as he does not talk, he will not contradict us.
Since neither proof nor disproof is possible, one must appeal to other
criteria, such as simplicity and consistency, to support the view that
consciousness is not a uniquely human characteristic.
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Granted certain assumptions, it may someday be possible to say
something intelligible about the degree of consciousness achieved by
different animals. Already there is much we can say about variations
in the level of awareness in man. But even with the most delicate sci-
entific instruments our observations are woefully coarse and indirect.
We have been using the term “conscious” to describe a general state
of an organism. A description of the consciousness of an alert human
being that tells us no more than we can read from his brain waves
must seem to an intelligent layman to be a rather poor joke. We know
vastly more about our conscious minds than any electric meter can
show. Recall the exquisite sensitivity with which Virginia Woolf or
James Joyce display a human mind and you will appreciate the gap
that exists. Even for our more limited scientific needs, however, the
faithful description of a human consciousness requires techniques far
more sophisticated than any we are likely to find in a physiological
laboratory. We shall want to say, for example, that even when we are
most highly conscious there is much going on in our minds that we are
not directly aware of. In some sense not yet defined we are both con-
scious and unconscious at the same time. The oldest meter in the
world cannot measure such a contradiction! Before we can under-
stand these higher levels of consciousness, therefore, we will have to
come at the problem again from a different direction.



CHAPTER 1V

THE SELECTIVE FUNCTION
OF CONSCIOUSNESS

Are there any obvious facts about consciousness, any propositions
that every educated adult in our culture would have to accept?

A few, perhaps. No doubt everyone agrees that consciousness is
filled with well-organized objects, events, and symbols; consciousness
refers to things that exist outside itself. Everyone agrees that the
content of consciousness changes from one moment to the next. And
we all must agree that we cannot think about everything at once.
Everyone would probably agree that changes in consciousness are
continuous; there is no succession of discrete photographs, but a
stream that flows from one state of consciousness to the next. Prob-
ably we would agree also that consciousness is filled with relations;
we continually judge the good-or-bad, the more-or-less, the before-or-
after of one particular conscious object in terms of, or relative to,
other objects.

Such statements merely list things that intelligent people already
understand and that stupid people will never be interested in. How-
ever, of all these simple statements, and many others that might be
added, there is one that stands out as being central to the psycholo-
gist’s task: Consciousness is selective. We are constantly swimming
through oceans of information, far more than we could ever notice
and understand; without some effective way to select what is impor-
tant, we would surely drown.

38
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No one has described the selective function of consciousness more
eloquently than William James in his famous chapter on “The Stream
of Thought.” The following summary paragraph is still worth careful
reading:

Looking back, then, over this review, we see that the mind is at
every stage a theatre of simultaneous possibilities. Consciousness con-
sists in the comparison of these with each other, the selection of some,
and the suppression of the rest by the reinforcing and inhibiting agency
of attention. The highest and most elaborated mental products are fil-
tered from the data chosen by the faculty next beneath, out of the mass
offered by the faculty below that, which mass in turn was sifted from
a still larger amount of yet simpler material, and so on. The mind, in
short, works on the data it receives very much as a sculptor works on
his block of stone. In a sense the statue stood there from eternity. But
there were a thousand different ones beside it, and the sculptor alone
is to thank for having extricated this one from the rest. Just so the
world of each of us, howsoever different our several views of it may
be, all lay embedded in the primordial chaos of sensations, which gave
the mere matter to the thought of all of us indifferently. We may, if
we like, by our reasonings unwind things back to that black and joint-
less continuity of space and moving clouds of swarming atoms which
science calls the only real world. But all the while the world we feel
and live in will be that which our ancestors and we, by slowly cumu-
lative strokes of choice, have extricated out of this, like sculptors, by
simply rejecting certain portions of the given stuff. Other sculptors,
other statues from the same stone! Other minds, other worlds from the
same monotonous and inexpressive chaos! My world is but one in a
million alike embedded, alike real to those who may abstract them.
How different must be the worlds in the consciousness of ant, cuttle-
fish, or crab!!

Phrases such as these should roll forward majestically into a lecture
hall of thousands of upturned faces, hushed and waiting. They are
too large in their conception for a scientist’s laboratory, too spacious
in their style for a scholar’s study. How could anyone more forcefully
express his conviction that consciousness is at all times primarily a
selecting agency? It selects not only what we do, but how we see, as
well. Could a listener doubt he had heard the Truth?

Of course, there are always cynics—suspicious people who charge
that eloquence flourishes where the evidence is weakest. If you select
one world and your friend selects another, they say, there must be
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some meaningful consequence; you must bump into each other, or
have violent arguments, or be mutually invisible, or something. How
do we get a scientific grip on James’s ideas and force them to lead us
toward some outcome, some measurement?

To critics who will settle for nothing short of proof, there is little
to say. But for those willing to consider examples, there are many at
hand. The dots in Figure 6 will group and regroup themselves, shift-
ing as we move our eyes about from point to point. Or look up at the
stars on a clear night and try to imagine how men came to see there
Aries the Ram, Taurus the Bull, Gemini the Twins, and all the other
zodiacal constellations that encircle the sky; try to imagine how many

Fig. 6. A regular grid of dots can show a variety of patterns.

alternative organizations might have been selected from the same
monotonous and inexpressive chaos. Or drop ink onto paper hap-
hazardly, then fold the paper to produce a symmetrical design. You
will recognize many familiar objects in the ink blot, and your friends
will recognize different ones. Twenty years after James wrote about
the selective nature of consciousness, the Swiss psychiatrist Herman
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Rorschach recognized that the choices people make when they recog-
nize things in such patterns reflect significant aspects of personality;
the result was his famous ink-blot test.? It is an example of a
projective test, so-called because the person unwittingly projects him-
self into his perception of the environment. James said that all percep-
tions are, at some stage in our development, similarly selected from
an assortment of alternative perceptions we might have had instead.

An inkblot of the sort used by Rorschach.

Rhythm provides an illustration of James’s thesis. Some of the
earliest scientific observations reported from the first laboratory of
experimental psychology—the laboratory founded by Wundt at the
University of Leipzig—concerned the perception of rhythmic pat-
terns.® In order to reproduce those early experiments we require an
accurate metronome. 1f the metronome is constructed correctly, every
click will be the same as every other click, and every interval between
clicks will be the same duration as every other interval.

A metronome generates a steady train of clicks, yet no one hears
itasa steady train; the listener imposes a rhythmic pattern of his own
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choosing, in common time, triple time, or whatever he prefers. Two
different listeners can be exposed to exactly the same steady train of
acoustic pulses, yet hear them in entirely different patterns. The con-
sequence of imposing a rhythmic organization is to make some clicks
sound louder than others and to make some intervals sound longer
than others, although we know such impressions are illusory. In
William James’s metaphor, a rhythmic pattern is the psychological
sculpture that we carve as we will from the indifferent clicks of the
clock.

We can make several different observations of our conscious selec-
tion of a pattern for these clicks, but we need a collaborator. One
person should control the metronome (he is the experimenter), and
the other person should be free to concentrate on his perception of
the clicks (he is the subject in the experiment). With two persons,
try the following test: The experimenter sets the metronome going
at a medium rate, say, one click a second or a little slower, and lets
it run for, say, exactly ten separate clicks. Then after a short pause
he lets it run again for exactly the same number of clicks, or for one
more or one less. A subject who listens attentively to these two strings
of clicks will recognize immediately whether they were the same. It
is not a matter of counting the clicks as they occur; the recognition
of the pattern is direct and immediate. It is similar to the visual dif-
ference between a triangle and a square; the distinction can be drawn
immediately, without counting the sides. Or, to put the point dif-
ferently, the two strings of clicks are perceived as complete wholes,
and one whole is compared with the other. (It should be noted, how-
ever, that the rate is important. If the metronome is too slow, the
pattern falls apart. If it is too fast, no rhythm is perceived.)

The space we call “here” and the time we call “now” are not
infinitesimal, like mathematical points. They have extension, they
cover a span in space and in time. The size of that span is an im-
portant feature of consciousness. How much we include in here-now
is not a question we can refer to experts on physical space and time;
it is determined by the way our minds work, by the limitations of our
own consciousness. The psychologist must find his own method to
measure the size of the clear focus of consciousness that we call our
attention.

We can use a metronome to estimate the temporal duration of
here-now. Phrase the matter in terms of clicks: How many clicks of a
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metronome can a subject hold together in consciousness? The answer
depends on the speed of the clicks and also on the way the clicks
are rhythmically grouped. The early German psychologists (who tried
it with clicks coming about once a second) found that when they
grouped the clicks by pairs:

click-click—click-click—click-click—click-click,

the maximum number they could hold in mind at once was sixteen,
or eight pairs of clicks. However, if they adopted a more complicated
rhythmic pattern:

CLICK-click—click-click—CLIC K-click—<click-click,

they could appreciate a total of forty clicks at one time before the
pattern broke apart. With the complicated pattern, one rhythmic
chunk consists of eight clicks, and five of these chunks can be grasped
in consciousness at once. The additional span—forty instead of six-
teen—is attributable to the more complicated rhythm, which in turn
was achieved by having four intensities of emphasis. (A curious fact
reported by Wundt and his students was that they were unable to
differentiate more than four grades of emphasis.)

Other exercises are possible with a metronome, but we have seen
enough to demonstrate the point. Consciousness is free, within limits,
to select whatever pattern you like. While one is listening to waltz
time, a neighbor can hear the same clicks in march time. This de-
pends on what one selects through the “reinforcing and inhibiting
agency of attention.”

William James was not thinking merely of rhythmic patterns.
Clicks are just one way to illustrate the selections we must make in
order to maintain a conscious organization of the world around us.
As a matter of fact, James disliked this example, since the clicks of
a metronome are so discrete and independent. He preferred to de-
scribe consciousness as a stream that flows continuously, not as a
succession of discrete ideas or sensations. Even so, the clicks exem-
plify James’s thesis that everything in your consciousness must have a
pattern and a meaning that are peculiarly your own. In William
James’s theory, the selection of that pattern is the central task of
consciousness.

Now we introduced the metronome in order to conciliate the cau-
tious critics who felt that if James was talking about anything real,
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this reality must make an observable difference in the way the world
runs. If we have saved James from their wrath, however, we ha\je
done it by offering an even better target. Any self-respecting cynic
should now be cager to attack, not James, but Wundt! “How in the
name of science can anyone refer to such shenanigans as an experi-
ment!” The critic is red in the face; suppose we listen to his com-
plaints.

“In the first place,” he assails Professor Wundt, “how can you say
that eight pairs, or five octuplets, or any other aggregates set a limit
to consciousness? When I listen I am uncertain as to the exact instant
my conscious whole breaks down; it doesn’t break so much as crum-
ble and fade away. Perhaps you were counting unconsciously. Am
I supposed to accept your work just because you are a famous pro-
fessor? Suppose I summon up all the prestige I can muster and use it
to tell the next subject that his limit will be just half of what you

i are to contradict me? Js your result so clear and
inevitable that we can rule out any possible distortions caused by
the suggestibility of the subject? There is no way to check on the
subject, to decide whether he is fooling us, and hj

Our critic is here launching into a familjar argument, so we need

not record his hoarse shouts in every indignant detail. At the heart
of the problem lies the privacy of the experience that Wundt reports;

the experience is sometking to which he claims special, immediate,
personal, privileged access. But no one h

Wundt—provide no basis for sure ag
metronome are relatively innocent, but
slightly more complex situations the j
from subjects in different laboratories

reement. The clicks of the
in more interesting and only

ntrospective reports obtained
simply do not agree. Intro-

own students, all trained to

e laboratory, frequently dis-
agreed with each other and with the master,
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This situation became so disturbing, as a matter of fact, that such
men as 1. P. Pavlov in Russia and J. B. Watson in the United States
attracted much favorable attention and support when they claimed
that consciousness does not exist; that if it does exist, one cannot
make a science out of it; and that if one could, it would have to be
a science of behavior, not of consciousness. The persistence of such
mentalistic confusion is due, they said, to the lack of an adequate
physiology of the brain. The assault upon Wundt's introspective
method was so successful that even today, half a century later, some
psychologists feel slightly sinful when they permit themselves to
refer to the mind, consciousness, attention, sensation, etc. Conscious-
ness may exist, in some metaphorical sense of existence, yet it has
no effect upon the physiological processes in the body. Can a shadow
carry stones?

But this is only one line our critic can take. There are others. He
might ask Professor Wundt, “*What about differences among people?
Surely you cannot believe that everyone will give the same report.
What of those people—most Africans, musicians generally and tym-
panists in particular—who spend years of loving study on beautifully
intricate and complex rhythmic patterns? Or, at the other extreme,
what about young children or animals? Are they not different from a
dignified and elderly Gelehrter? How elastic are the limits-? How does
the ability to organize rhythmic patterns vary as a function of other
things?” One doubts whether Wundt considered these questions; if
s0, they did not interest him. It remained for Francis Galton in
England, James McKeen Cattell in the United States, Alfred Binet in
France, and many other psychologists all over the world to discover
and develop the importance of individual differences. _

Finally, a critic always has recourse to the dcvastat{ng' question,
“So what? Suppose all you say is true. Even suppose it is true for
everybody, everywhere. What then? What of poetry and work, of
love and death and beauty? What of everything that really matters?
The dust on your' metronome, Herr Professor, is six feet ficep. While
we yearn to understand the deep, throbbing forces that drive us head-
long through our modern jungles, you sit at your metronome count-
ing clicks. It is better to count the leaves on trees, for then at least
you get fresh air and exercise for your pains.” , )

Critics who reject the significance of Wundt's observations may
reject psychology completely—at best, thcy turn fr‘om Wundt to seek
a psychology more directly relevant to their own lives. They may be
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curious about the phenomena of their personal consciousness, yet
feel that to reduce those phenomena to the status of metronome clicks
Is a preposterous distortion. These were the rebels who found Henri
Bergson in France, Sigmund Freud in Austria, and Carl Jung in
Switzerland such a welcome relief.

These criticisms of Wundt suggest some of the directions taken by
modern psychologists. For the moment, however, it is important to
establish that, in spite of all the objections, the observations reported
by Wundt were essentially correct.

Attention is not some superstitious fiction; its effects can be demon-
strated by physiological techniques every bit as objective and sci-
entific as any used by Pavlov or Watson. For example, it is possible
to record the electrical activity of the auditory nerve of a cat. If onc
presents repeated clicks to a relaxed and drowsy cat, one can record
repeated pulses of neural activity in the cat’s ear. But now distract
the cat’s attention. Let the cat smell the odor of fish, or let it glimpse
mice constrained in a glass beaker. Once the cat begins to pay active
attention to what its nose or its €yes are reporting, the neural pulses
from its ear almost completely disappear. When the acoustic clicks
become irrelevant the cat seems not to respond to them in any way.
The central mechanism of attention is so powerful and effective that
when one kind of information has been selected, the other reccptor
organs are simply turned off.*

Moreover, rhythmic grouping is a universal fact about people; all
cultures have some form of rhythmic performance such as music or
dancing. Of course, there are individual differences, but for the aver-
age adult in our culture, the numerical values given by Wundt for
the conscious span are approximately correct. There are several ways
to measure such spans, some more objective than others, but all give
similar results. As a matter of fact, Wundt was aware of other pos-
sible methods; he himself cites them in support of his studies with the
metronome.

Consider some of the possible methods. Suppose we ask subjects to
sit in a darkened room where they can watch a projection screen.
On the screen we flash briefly a picture of round, black dots against
a white background. The number of dots can vary from two or three
up to a hundred or more. The pattern of the dots is always different,
always haphazard. The exposure time for the random pattern of dots
will be of the order of a tenth of a second, long enough for a clear
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view of the pattern but too short for subjects to move their eyes to
a second fixation point in the pattern. (The device used for produc-
ing these brief exposures is called a tachistoscope.) On the basis
of one short glance a subject must guess how many dots there were
in the pattern.

Up to five dots, perhaps six, subjects are never in doubt and al-
most never wrong. They do not need to count the separate dots; they
see the number directly. For seven or more dots, however, subjects
begin to make mistakes; the larger the number of dots, the bigger
their errors are likely to be. There is a sharp break in their per-
formance, a break that occurs in the neighborhood of six dots.® This
value, six, can be taken as a measure of the span of attention. It
should be compared with the five to eight rhythmic chunks Wundt
reported when listening to clicks of a metronome. It can also be
compared with the six positions for the points that are used in Braille
printing for the blind. Six points are as many as the blind person can
recognize accurately by touch. Since the values for visual dots, au-
ditory clicks, and tactual points are all so similar, one argues that it
is not the sense organs—eye, €ar, Of skin—that set the limit. In-
stead, the limitation is imposed centrally, at a point in the nervous
system where all the different senses cOnverge to pass through the
same bottleneck. It is, so the argument goes, our attention, not our
sense organs, that is limited. . .

Another way to measure the momentary capacity of consciousness
is to ask a subject to repeat something he has just heard or just read.
This task is frequently included on tests of intelligence. The tester
says, “Listen to the following numbers, and when I am through repeat
them back in the same order.”” He then gives two numbers. If the
subject repeats them both, in the right order, the examiner goes on
to three, then to four, to five, and so on, until the subject begins to
make mistakes. The number of digits he can, on the average, repeat
perfectly after one presentation is his span of immediate memory.
The test is not diagnostic for superior adults; a very long 'span.of im-
mediate memory is not a reliable indication of superior intelligence.
However, an unusually short spam, two or three digits only, is a
fairly reliable indication of mental deficit. As a rcl)u'gh ﬁgure, people
of average intelligence can repeat six or seven digits without error.
Note that this value is once more in the range we have learned to

CXpect.
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The span of immediate memory is not greatly affected by the kind
of symbols we use to test it. If we ask a subject to repeat letters of
the alphabet, we again find that he makes mistakes when there are
more than about six or seven. Indeed, if we use short words taken
at random from the dictionary, his span will be about five. This Jast
result is particularly interesting, since the five words will be composed
of some fifteen or twenty letters. That is to say, when the letters do
not spell anything, but are chosen at random and so must be recalled
individually, we can hold SIX or seven in mind at once, but if the
letters spell words, we can recall three times ag many. The situation
is analogous to the rhythmic groups of the metronome, where the
number of clicks that could be held together varied from sixteen to
forty depending upon the way they were grouped.

How grouping helps to increase the amount of information that we

can keep in mind at any instant can be cxplored as follows: Ask a
generous and cooperatiye fri

with haphazard sequences of two words, “yes” and “no.” The span
for the average person is aboyt eight or nine of these binary items.

N0, no, no, yes, no, yes, yes, no, no
is as far as most people can go before
fail to remember accurately,

Now teach your friend the following code-

they become confused and

no-no-no = yes-no-no =4
no-no-yes = | Yes-no-yes = 5
no-yes-no =2 yes-yes-no = ¢
no-yes-yes = 3 yes-yes-yes = 7

Make him practice it for thirty minutes
quite automatically, test his Span again. This tim "
him to group the words nto triplets as he ligte

e back again from

» Which requires the subject
to group the items, turns the sample sequence given above into “no-

no-no,” “yes-no-yes,” and “yes-no-no,” which in turp Is recorded as
054. The number 054 js easily remembered. In fact, we already
know how many digits he can femember, and sipce each digit is
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worth three “yes” answers or “no” answers, we can predict how long
a sequence of “yes” answers and “no” answers he will now be able
to reproduce. A typical result is to increase his span from eight or
nine up to twenty-one or twenty-four binary items.®

This trick of recoding one set of symbols into another is used by
computing engineers. They must examine long rows of small lights
which may be on or off according to the internal state of the comput-
ing machine. It is difficult to remember a pattern of lights if each
light is regarded as a separate item of information. Therefore, people
who work around the machines quickly memorize a little code, simi-
lar to the one given here, which enables them to group the lights and
SO to remember many more of them at one time.

Grouping clicks of the metronome into rhythmic feet, grouping
letters of the alphabet into words, grouping rows of lights into coded
triplets, share the feature that they enable us to make better use of
our span of consciousness, to hold more information in mind at one
time. This same economy works in our favor when we express our
experiences in words and then remember the words, rather than the
raw experience itself. We insulate ourselves from the world_ arour¥d
us by a curtain of language. The reward is a greater cfﬁcmr{cy in
dealing with patterns, with organiZeq parts of the world. It is the
Ianguage we speak, more than anything else we do, Fhat r.epresents
the particular sculpture we have carved out of “the primordial chaos
of sensations.” o

Notice that the sclective function of consciousness and the limited
Span of attention are complementary ways of tall‘ung abO}Jt the same
thing. If there were no limits on the variety of mformgtmn that we
could contemplate simultaneously, there _would be hltt]e cause to
talk about selectivity. The fact that our minds are limited, critically
limited to a minuscule allotment of seven PSYChOIUEICE}I units at a
time, forces us to use each symbol as eﬁ'eclivcly'as possible. ’When a
Problem is too complex to fit into a man’s consciousness, various ele-
Ments of the problem must convene and elect symbols to represent
them. And if there are still too many component parts, the elected
Symbols must themselves group together and 'elect more symbols to
represent them at a still higher level in the hierarchy. Because con-
SCiousness is limited, we must consolidate and SymbOII?e. How we
choose to consolidate and symbolize is our style of selection, our way

i i miverse.
of comprehending this segment of our t
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When we look at a picture of an unfamiliar landscape or a group
of people we usually feel that we grasp it in consciousness as a whole,
as a unified experience. Yet when we must answer questions about
it, we are chagrined to discover that we did not see much after all.
If we have only a single, brief glance, we will not be able to name
more than about five or ten things that were in the picture. We
may, for example, correctly recall that there was a horse in the
picture, yet have no notion whether it was facing to the right or to
the left.

But what if we have a prolonged look and can move our eyes
over the entire scene? As we scan the picture our eyes do not glide
smoothly along, but jump rapidly from one fixed position to the
next. Sudden changes in the point of fixation can be recorded by
special cameras, and it has been found that we make about three or
four fixations per second when viewing a complex picture. A finite
period of time is required in order to stop paying attention to one
part of a picture and to start paying attention to another.

Some interesting records of eye movements have been made by Rus-
sian psychologists; two examples are shown in Figure 7. A. L. Yarbus
recorded a person’s eye movements while looking at pictures. Yarbus
made the records by reflecting a beam of light from one eyeball onto
sensitized paper; since the eyeball is not a perfect sphere, each move-
ment altered the angle of reflection. His records show that normal
eye movements tend to trace out the outlines of the scene being
viewed. The picture of the young girl is almost redrawn by the
viewer’s eyes; the major details of the forest scene are clearly re-
vealed. Each discontinuity in the recorded trace mdncat.es a place
where the person’s eyes paused briefly to inspect the picture. The
continuous lines show the very swift movements between resting
points, Russian psychologists have used such records to diagnose ef-
fects of brain injuries; unlike the normal records shown h.ere, the
records produced by patients with brain dama:ge may be irregular
and show little relation to the contours of the picture. - _

Records of eye movements show clearly that the unified, inte-
grated experience we get when we look at a scene 1S somethmg we
must actively construct out of dozens of‘short, gulck snapshots aimed
at different parts of it. Our attention Sh‘lijts rapidly from one point to
another until gradually we become familiar with all the parts and the

relations among them.



Fig. 7. Records of eye movements show which
the most attention. (From New York Times, April 24, 1960.)

parts of a picture receive
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William James, in the passage that has guided our discussion of
consciousness and attention, pointed out that attention both selects
and suppresses; attention is both a reinforcing and an inhibiting
agency. If you choose one line of thought, you necessarily reject
others. If you remember one episode, you are not remembering other
episodes. The collection of symbols and feelings that are potentially
available to consciousness, but that are temporarily unconscious, form
part of what is usually called the preconscious mind. These mo-
mentarily rejected but potentially conscious ideas prove that we can-
not identify mind with consciousness. The contents of the precon-
scious system are both mental and nonconscious, so we are forced to
recognize that there is more to the mind than meets the inner eye.

A crude example, recommended only by its simplicity, is pro-
vided by our friend who, a few pages back, learned to group and
recode sequences of “yes” and “no.” In the particular sequence
given as an example, he would be conscious that the three triplets,
“no-no-no,” “yes-no-yes,” and “yes-no-no” occurred. But he would
not be aware that “no-no-yes” also occurred. When he recalls the
sequence correctly, of course, he will necessarily say “no, no, yes,” as
part of it, but if we ask him whether or not he said “no, no, yes,”
he cannot be certain until he has repeated the sequence with a new
orientation toward it. Until he has done this, he is not aware of what
he said. We should not make a mystery of the phenomenon; the
particular triplet occurs out of step with the grouping he used. He was
not thinking about the grouping in these terms.

One can say, with James and many other psychologists, that the
ideas and the organizations that a person chooses will actively sup-
press his awareness of other ideas and other organizations. But we
should remember that this is a figure of speech. We are not required
to conjure up some vigilant demon who actively shoves things down-
ward out of sight. Suppression is accomplished more subtly, as a
necessary consequence of the fact that attention js limited and selec-
tive. When repressive demons seem to be at work, we have passed
beyond the normal processes of preconscious thought into the darker
regions of the unconscious mind.

Processes of preconscious organization and sele
important in creative thinking, Somehow, by free association or by
the confluence of many simultaneous streams of thought, precon-
scious processes enable us to leap to intuitive conclusions that we

ction are critically
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are able to verify or disprove consciously only after slow, tedious,
step-by-step argument and deduction. “Preconscious mentation,” a
psychiatrist has said, “is the Seven-league Boot of intuitive creative
functions.”?

What determines how the preconscious will work, what contents
and patterns it will present to consciousness, how much freedom or
constraint it will enjoy? Rigorous answers cannot be given. One sup-
poses that what we pay attention to—the middle-sized things that
populate the center of our minds—are in large measure determined
by the way we are built, both genetically and habitually. We pay at-
tention to sudden noises or unexpected flashes of light because we
are born with reflex reactions to such stimuli; we group the sounds
of speech in certain ways because we have learned to speak and un-
derstand the language they represent. But over and beyond those
relatively stable patterns of selection and organization there still re-
mains, even in the sophisticated adult, an area of freedom where
personal needs, interests, motivations are allowed to .ac‘:t.

An advertising man, after spending more than a million pounds of
his client’s money to find out what makes people notice something,
concluded that we allocate our attention to different categories of
information according to how important we judge them to be. There
is a limit to what we are willing to notice and remember about tires,
tobacco, or toothpaste; advertisers compete for their share of the
very small amount we care to know about their type of product. The
advertising man developed this view of an average consumer: “It is
as though he carries a small box in his head for a given product
category. The box is limited either by his inability to remember or
his lack of interest. It is filled with miscellaneous data, and, when
a new campaign forces in more, some data are forced out, and the
box spills over.”® An effective advertisement may increase an ad-
vertiser’s share of the box, but it will not increase the size of the
box itself. The size of each box is a basic parameter of the precon-
scious system, one not likely to be much affected by bright colors and
catchy tunes.

It is probably worth making a distinction bctween' preconscious
contents—symbols and feelings that could be conscxous‘but mo-
Mmentarily are not—and preconscious processes—operations and
transformations that seem to be necessarily unconscious. Thinking
is a good example of a preconscious process. The fact that the proc-



56 PSYCHOLOGY

ess of thinking has no possible access into consciousness may scem
surprising at first, but it can be verified quite simply. At this moment.
as you are now reading, try to think of your mother’s maiden name.

What happened? What was your conscious awareness of the proc-
ess that produced the name? Most persons report they had feelings of
tension, of strain unrelated to the task, and then suddenly the answer
was there in full consciousness. There may have been a fleeting image
or two, but they were irrelevant. Consciousness gives no clue as to
where the answer comes from; the processes that produce it arc
unconscious. It is result of thinking, not the process of thinking, that
appears spontaneously in consciousness.?

Look across the room at a chair.

Did you see it as a chair? O
sensations that had to be co
ception?

r did you see it as a mosajc of isolated
nsciously welded into a coherent per-

The fact that the perceptual object was so immediately present in
consciousness implies that the many operations you had to perform
upon the visual information were al] unconscious. Helmholtz noticed

this more than a century ago when he spoke of the unconscious
inferences or unconscious

» W€ must ask him to describe 2 machine that woy]d recog-
nize objects the same way he does. Then he begins t
a complicated process must be operating.

What is true of thinking and of
can state it as a general rule: No a

In particular, the mental activities involved in our desires and emo-

tions are never conscious. Only the end products of these motiva-

tional processes ever become known to us directly. The impulses

perceiving is true in general. We
ctivity of mind js ¢ver conscious.

Take dreams as an example. Dreams can provide a highly imagina-
tive, sometimes truly creative synthesis of the events of the day, of
remembered episodes, personal associations, desires, passions. The
synthesis is often cleverly contrived, as you wi discover if you at-
tempt to decipher some of your own dreams, In or
them, the basic assumption you must make is that

nothing in your
dreams occurs accidentally. Everything can be expla

ined in terms of
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your personal history. Often—but not always—the events and people
that occur in your dreams do not mean what they seem to mean on
the surface, but turn out on closer analysis to stand as symbols for
something else, usually something less pleasant for you to contem-
plate. Whether the dream symbols are introduced to disguise a
disturbing idea or whether they represent the same kind of psycho-
logical processes involved in slang or figures of speech is still a
matter for argument. But the point is that drecam episodes are fabri-
cated by a kind of thinking whose end product appears spontane-
ously, surprisingly, during sleep. “The interpretation of dreams,”
said Sigmund Freud, “is the royal road to a knowledge of the un-
conscious activities of mind.”

Then there is hypnosis. Under hypnosis a subject temporarily
allows another person, the hypnotist or operator, 0 plan for him,
to manage his thoughts and images. During this period the operator
may tell the subject that after he returns to normal he will do some-
thing without remembering why. The commonest demonstration is
posthypnotic amnesia; a subject is told that he will remember nothing
that went on during the time he was hypnotized. Thercafter the sub-
ject’s unwillingness to explore this part of his memory is similar to
the avoidance of unpleasant, painful facts by normal, unhypnotized
persons. These avoided ideas are kept out of consciousness. But
they can return when the proper signal is given, or when the proper
occasion occurs for them to take effect. Thus a hypnotist may tell
the subject to trip and stumble accidentally against the first bald
man he sees after he awakens. The awakened subject has no re-
Portable memory of this instruction, he behaves quite naturally in
€very way; but when the signal—the bald man—appears, the sub-
Ject stumbles against him, apologizes, and goes on unaware that his
Stumbling was not accidental.

Hypnotists should always make clear to a subject when the sug-
gestion will be completed. Even if it is not acted upon, the hypnotist
cannot assume that it was ignored. In any casc, he must cancel
it, terminate it. The sort of difficulties that can arise are illustrated
ir‘l this story:! A hypnotist attempted to produce a blister on the
rght forearm of a young woman by suggesting to hc.:r that he was
applying a piece of red-hot metal to it. The suggestion apparently
had no effect, and the hypnotist went on to other things, forgetting
1o cancel the blister-producing idea. The patient went home, but re-
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turned several days later suffering from a burn on her right forearm
where a blister had formed on the very spot previously chosen by
the hypnotist. The patient had no memory of the suggestion. She
had “accidentally” spilled scalding water on her arm when lifting
a pot with her left hand to make coffee. The accident finally termi-
nated a suggestion that the hypnotist thought had been completely
ineffectual. Similar stories can be adduced by any experienced hyp-
notist.

Still another source of evidence is the fact that life is full of acci-
dents that cannot possibly be wholly accidental, but that seem to be
determined by causes unknown to the actor. The posthypnotic acci-
dents just mentioned illustrate the mechanism whereby such events
can occur, but hypnotism is not a necessary precondition. Sigmund
Freud filled a book, The Psychopathology of Everyday Life, with
examples of the forgotten name, the mispronounced word, .the inad-
vertently broken promise, the misplaced wedding ring, the unex-
pectedly favorable (but unfortunately inaccurate) balance in the
bank account, and so on, all normal occurrences with definite and
discoverable causes that the person did not consciously recognize.
The motives often revealed by these little slips are so widely recog-
nized today that the “Freudian slip” has become an established fact
even in lay psychology. Not every slip requires a Freudian explana-
tion, but many do.

These are but a few of the reasons for believing that a person
cannot be conscious of all his mental processes. Many other reasons
can be cited: Drugs are known that relax some people and put them
into a state in which they can recall emotionally disturbing episodes
that they cannot recall under normal circumstances. Physiological
of emotional responses to par-
ticular events, emotions that have no representation in the person’s
conscious experience. And so on and on.

I have described these mental operations as preconscious; they
influence conscious contents and reflect the person’s efforts to cope
with his environment. Medical psychologists, however, recognize
another kind of nonconscious process, more rigid, more compulsive,
more maladaptive. These are unconscious mechanisms. They mani-
fest themselves most clearly in the abnormal behavior of neurotic
and psychotic patients—unfortunate persons no longer able to lead
productive lives. Difficulty with the selective and organizing functions
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of consciousness is a common symptom of neurosis. Sometimes emo-
tionally disturbing ideas are stubbornly rejected; at other times they
break through and interrupt every effort at concentration. Thus the
neurotic unconscious seems to block the normal flow of preconscious
processes. Unconscious processes typically have their own dynamism,
independent of the situation in which the person finds himself; they
are wounds that never healed, losses never mitigated, remnants of
the ancient battles of childhood. These are realms explored by psy-
choanalysis.

It was not very long ago—less than a century—that mind and
consciousness were regarded as one and the same. As soon as one
begins to examine consciousness, however, one realizes that it is
selective, that there is a preconscious system of rejected options.
But only in the twentieth century have we begun to appreciate how
vast this nonconscious region is, how much we rely on the intuitive
leaps of preconscious thought, how crippled we can be by the scars
of unconscious wounds.

Our ideas about nonconscious mental activities are still open
for debate and revision. Some psychologists split the questions up
one way, some another. But most psychologists who have tried to
peer beyond consciousness know well that they can find in this elastic
concept almost anything they want. The preconscious and .the uncon-
scious are repositories for all the processes that psychologlsts assume
must exist to explain what people do. Some psychologists assume
that the nonconscious contains a seething mass of passion and desire.
Or it is full of instincts, or habits, or all the tacit mental functions
that are performable, not knowable. But, whatever else may be hid-
den in these dark recesses, one can be sure there will always be room
left for the psychologist’s theories. For it is only through thepry,
hever through direct awarencss, that one discovers the nonconscious
mind.

Two passengers leaned against the ship’s rail anq stared at the
sea. “There sure is a lot of water in the ocean,” said one. “Yes,”
answered his friend, “and we've only seen the top of it.”



CHAPTER V

WILLIAM JAMES, PHILOSOPHER

“The modern movement known as pragmatism,” wrote Ralph Bar-
ton Perry, “is largely the result of James’s misunderstanding of
Peirce.” It is one of the rare passages in his distinguished biography,
The Thought and Character of William James, where Perry seems
less than fair to his hero. James understood quite well how his life-
long friend, Charles . Peirce, defined pragmatism. But James im-
posed a personal stamp on his friend’s invention. A more accurate
summation, perhaps, is that Peirce provided a tool that James used
in ways Peirce could not accept. And so it happened that pragma-

tism, the most characteristic philosophic expression of the American
mind, was born with two heads.

White, “Peirce is the pragmatic philosopher of science, James .the
pragmatic philosopher of religion, and Dewey the pragmatic philoso-
pher of morals.” But White adds a warning that, “It is not always
the same pragmatism that they apply to these different problems.”
What the three philosophers had in common was not so much a
specific set of doctrines as an attitude of mind, a general way of
defining and attacking problems. In details they could hardly be
expected to agree—three more different personalities than the eccen-
tric, creative, sometimes deliberately obscure Peirce, the urbane,
eloquent, almost evangelistic James, and the systematic, discursive,
democratic, but often dull Dewey can scarcely be imagined. That
they could tolerate one another was a tribute to their common voca-
tion.

60



William James, Philosopher 61

The name and the doctrine of pragmatism first saw light in the
early 1870's when Peirce explained his ideas to “The Metaphysical
Club,” a group that included Peirce, James, Wendell Holmes, Chaun-
cey Wright and several other defiant, young intellectuals around
Harvard at the time. Peirce published his argument in 1878 in one
of his least obscure papers, “How to Make Our Ideas Clear.” His
original, careful but cumbrous statement of the pragmatic rule for
attaining clarity was: “Consider what effects, which might conceiv-
ably have practical bearings, we conceive the object of our concep-
tion to have. Then, our conception of these effects is the whole of
our conception of the object.” “practical bearings” are the crucial
words. What, for example, is electricity? According to Peirce, our
Wwhole conception of electricity is our conception of the practical
effects of electricity.

As Peirce formulated pragmatism, it was a method of getting at
the meanings of our ideas. To discover the meaning of a statement,
one must translate it into a hypothesis to the effect that if such-and-
such an operation is performed, such-and-such experiences will en-
sue. The meaning of the statement, “John is six feet tall,” becomes
clear when we translate it into the hypothesis, “If you count the
Number of times a foot rule can be placed end-to-end between I}}c
floor and the top of his head when he is standing erect, you will
find that the result is six.” _ _
' Peirce’s approach to meaning contrasts sharply with the tradi-
tlC}nal approach of British empiricists. In the eighteenth century
Bishop Berkeley, for example, held that the meaning of any state-
Ment is the mental image we form of it. The meaning of “John" is
the image of John. The meaning of “John is six feet tall” is the image
Of John tucked into an image of the six-foot span- The image theory
ot Mmeaning involved British empiricists in absurd difﬁculucs_. For
SXample, what is the meaning of triangle? It is your mental image
°f a triangle. But your image must be an image of a particular tri-
ngle—isosceles, equilateral, scalene, right-angled, obtuse—whereas
B Meaning of triangle in general is all and none of these simul-
'ancously, Therefore, said Berkeley, it is impossible to have an
abstract ideal It was this sort of nonsensc¢ Peirce explicitly and em-
Phatically denied. The meaning of triangle is contained in the hypoth-
CSis, “qf one examines the sides one discovers therc arc three,
lnterSec[ing: straight lines,” and in the hypothesis, “1f one counts the
umber of angles, one sees that there are three,” and in the hypoth-
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esis, “If one adds up the number of degrees in the angles, one sees
that there are 180 degrees,” and so forth. Whether or not an abstract
image can be found in the furniture of the mind is entirely irrelevant,
~said the pragmatic Peirce, to the meaningfulness of the concep?. In
1878 the mind was still being analyzed into elementary sensations,
images, and feelings by Berkeley’s intellectual descendents; Pcirc.e's
contribution to logic was therefore potentially of considerable signifi-
cance for psychology.

Without William James, however, it is unlikely that Peirce’s prag-
matism could have affected psychology for another fifty years or so.
It would probably have remained, like so many of Peirce’s creative
insights, buried in obscurity, awaiting exhumation by the patient
editors who compiled and published many of his papers in 1930,
sixteen years after his death. But James appreciated Peirce’s con-
cept, transformed it, assimilated it into his own thinking, and made
it part of the large and motley assortment of ideas he accepted in his
philosophic vision of a pluralistic universe. Where Peirce
obscure—sometimes even deliberately obscure—James
liantly clear and interesting,
equalled in science or literat
spread abroad in the most
persuasive, in fact, that

was often
was bril-
with a gift of apt metaphor seldom
ure. And so the pragmatic thesis was
persuasive manner possible. It was so
Peirce scarcely recognized that James’s ver-
wn. To make the distinction explicit, Peirce

renamed his own views “pragmaticism,” which he hoped would be
“ugly enough to be safe from kidnapers.”

In 1907, James, in a book entitled Prg
maxim to the concept of truth, What is th
such as * ‘John is six feet tall’
than “John is six feet tall”?

gmatism, applied Peirce’s
¢ meaning of a statement
is true”? Does it mean anything more
Following Peirce’s advice, one tries to

hypothesis: If one performs such-and-
such operations, such-and-such experiences will ensue. But how can

this translation be made? There Seem to be no reasonable opera-
tions that one can perform to test whether “P is true” s meaning-
ful. Does that mean that “true” is meaningless by pragmatic stand-
ards? James argued that it was necessary to generalize the notion of
an operation; not merely physical operations, but psychological
operations must be permitted. To tell someone, “P is true,” is to tell
him that he can believe it. Still, this is only half the hypothesis: “If
you believe P, then . . .” Then what? What experiences should
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result from believing P if P is indeed true? Surely nothing evil or
unfortunate can result from believing the truth. The complete hy-
pothesis, therefore, must be “P is true” means “If you believe P, the
effects will be satisfactory to you.”

So long as the proposition P involved “John is six feet tall” or
other correspondingly testable propositions, little harm could come
from translating “P is true” in the way James advocated. But what if
P were some such proposition as “There is a God”? This was exactly
the class of statements James was most interested in, and his prag-
matic formulation of truth enabled him to reintroduce into philoso-
pby problems that the positivistic and materialistic thinkers of the
Nineteenth century had long since rejected. James argued that “There
1s a God” is true if, when one believes it, the results are satisfactory.
Although he made the argument in erudite and subtle terms, the
message that came through to the philosophically unsophisticated
public who heard him was: “Anything is true if it works.” To Eu-
TOQEan ears this sounded as if the raw, backwoods Americans were
trying to rationalize their preoccupation with material objects and
financial profits or, at best, as if a new form of anti-intellectualism
had taken root in the United States. A major trouble with James’s
theory of truth—a difficulty Peirce recognized immediately—was
that the operation of believing and the consequence of satisfaction
al."e_ Personal, subjective individualistic, whereas the customary d?ﬁ-
Nition of truth is publict James insisted that the truth he was talking
ab.ou[ was a truth for the individual. Peirce insisted that the. truth
Stlence requires is interpersonal. A ccientific proposition is not
Slnwltaﬂeously true for those who believe it and false for those who

O not—it is either true or false, and one 8roup O the other must
© Wrong. Of course, Peirce was Rot in favor of an idea]ls:tlc Abso-
Sl;;e Truth; but James's alternative was O completely relative that 1t
lrfneg FO Pe‘irce a fatal mista]lce. ularized it John
T eirce invented pragmatlsm‘and James POP o r;)blems
i y applied it—that is, he applied pragmatism (O social p

;)n ﬁeneral and to education in particular. In Dewey's harlllds, tht‘:,l r:elw
i i . tal approaches to all Pro ems,
AR i gt g ith a biological

Coog;;zzl and ethical as well as scientific. He began With, loleges
to Ption of man, the conception of an organism tryllfrllig o, soa
en’c Or come to terms with, its environment. .When di c:ud o2

Ountered it becomes necessary for the organism tO stop and think.
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An emphasis on the instrumental nature of thought was one of
Dewey’s most characteristic contributions to the pragmatic tradition;
his own version of pragmatism he called instrumentalism. In this
biological orientation Dewey remained close to the views James
expressed in The Principles of Psychology. In his pragmatism, how-
ever, Dewey seemed to favor Peirce. Dewey’s interest in social proc-
esses, for example, made him agree with Peirce that truth must be
publicly, socially determined, not set by the whim of an individual.
Whereas Peirce had said that operational thinking is necessary
to discover the meaning of any scientific conception, Dewey argued
that operational thinking is necessary to judge the value of any thing
or activity. A thing is not valuable merely because one happens
to enjoy it; in order to assign value to it, one must conduct carefully
controlled experiments, just as a scientist would conduct experi-
ments to determine its meaning. Evaluations are a form of empirical
knowledge, not essentially different from other forms of knowledge,
which must be constructed by operational and experiential tech-
niques.
Dewey’s pragmatic theory of value made him a philosopher of
morals—and it was this interest in moral issues that spurred him to
lead the growing movement to reform the American school system.?
The schools Dewey had known as a boy were kept, not taught, by
untrained appointees of the local politicians. Discipline was main-
tained by physical force. Children sat silently with their hands folded
on top of their desks and listened to teacher. Occasionally they would

be called to recite a lesson by rote, but no questions were tolerated.
No one knew what subjects could or should

principle that guided the chojce of topics was

ake a child appreci-
entirely alien to his owp life.

ack on this principle he did so from
at 1s most important ip education is

ate a set of cultural products
When Dewey began his att

its moral purpose. Discipline,
efficiency are moral traits—m

Unfortunately, the American i

| deal of the good mixer somehow be-
came dominant over the Ame

rican ideal of individualism; intellec-



William James, Philosopher 65

tual excellence became second in importance to life adjustment. In
Dewey’s own lifetime “Learning by doing” had degenerated into
an empty slogan and progressive education passed into scornful
disrepute.

From 1896, when he opened his first experimental school at the
University of Chicago, until his death in 1952, John Dewey was
the foremost spokesman for progressive education; he saw it as a
race between intelligence and catastrophe. Although he has often
been criticized irresponsibly by people who have not read his books
or understood his ideas, we should remember that it was John Dewey
more than any other single individual who gave the United States
a public school system intelligently planned to support a democratic
government. If progressive education was a failure, the fault was not
one of conception, but of execution.

The significance of these philosophical innovations for the devel-
opment of psychology in America appeared first in the formation of
the Chicago school of philosophy and psychology. As philosophers,
the members of the Chicago school were known as pragmatists; as
psychologists, they were functionalists. Although James through his
writings provided much of the inspiration, it was Dewey who directly
instigated the work of the functional psychologists. On the psycho-
logical scene at that time their principal competitor was the Wundt-
ian experimental psychology imported from Leipzig. Whereas the
Wundtians attempted to analyze the structure of the mind, the
American psychologists, under the influence of evolutionism and
Pragmatism, directed most of their attention to its functions.

Dewey’s instrumentalism asserted that the function of the mind
is to guide behavior. While structuralists focused exclusively on the
mind as the proper subject of psychological study, functionalists per-
Mitted the mind to share the spotlight with its “practical effect,”
With the behavior that resulted from mental processes.

The consequences of this shift in emphasis were important. One
consequence was that functionalism could readily absorb studies of
animal behavior as a part of psychology; the studies of cats in-a
Puzzle box that E. L. Thorndike (1898) conducted at Columbia,
the studies at Johns Hopkins by H. S. Jennings (1897) on adaptive
Processes in protozoa, R. M. Yerkes’s (1907) investigations at
Harvard of the dancing mouse, W. S. Small’s (1900) studies of the
Tat in a maze at Clark, J. B. Watson’s (1907) work at Chicago on
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the somesthetic cues in maze learning by rats—these were but a few
of many experimental studies of animal behavior that accorded with
functionalism, but were of little interest to psychologists who, follow-
ing Wundt, had made introspection the indispensable tool of their
science.

By broadening the definition of psychology, the American func-
tionalists were able to incorporate studies of animals, of children, of
the mentally retarded and the insane, and of primitive, preliterate
peoples. And they were able to supplement introspection by other
methods of collecting data; physiological experiments, mental tests,
questionnaires, and descriptions of behavior all became legitimate
sources of information in the study of psychological processes. By
the time of Wundt's death in 1920 the purely introspective, experi-
mental science he had founded in Leipzig was merely a small part
of, and had been overshadowed by, the larger and more pragmatic
American science of psychology. Ten years later the victory of the
functional psychologists was complete. In the U.S. today functional
psychology is psychology.

The liberating effects of enlarging the science of mental life to
include a science of behavior were so striking that some workers
tried to jettison the mind entirely and to define psychology as the
study of behavior, pure and simple. This possibility had been latent
for several years before John B. Watson opened his campaign for
behaviorism in 1913. 1f Watson had not been so inept as a philoso-
pher, he might have offered behaviorism as a pragmatic theory of
mind, comparable to Peirce’s pragmatic theory of meaning, James’s
pragmatic theory of truth, and Dewey’s pragmatic theory of value.
The mind—the other chap’s mind, at any rate—is something whose
existence 1s inferred entirely from the behavior we observe. “John is
conscious” must be translated into the hypothesis, “If I call to John,
he will answer,” or, “If I stand in John’s way, he will detour around
me,” and so on. In short, if I present him with such-and-such stim-
uli, he will make such-and-such responses. To paraphrase Peirce,
“Consider what effects, which might conceivably have practical
bearings, we conceive the mind to have. Then, our conception of
these effects is the whole of our conception of the mind.”

Watson did not put his argument in these terms; what he said,
instead, is that the aim of behavioristic psychology is to be able,
given the stimulus, to predict the response; or, to put it another way,
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to be able on seeing the reaction take place, to define the stimulus
that produced the reaction. Thus he emphasized the simple fact that
everything we do consists ultimately of the motion of material objects
from one place to another. No introspective inferences about any
mysterious mind-stuff were required. Mental phenomena were re-
duced to the behavioral evidence from which they were inferred:
sensation and perception were reduced to discriminative responses;
learning and memory to conditioning and maintaining stimulus-
response connections; thinking to talking and problem solving; mo-
tivation and value to choice behavior; emotion to activity of the
autonomic nervous system, glands, and smooth muscles. Everything
intangible was simply replaced by its most tangible manifestation.
During the 1920’s behaviorism became one of the major influences
on psychological thought in the United States.

Behaviorism was not James's idea of psychology, and it is ironic
that his pragmatic philosophy proved so hospitable to these material-
istic ideas. Of course, James often spoke of behavior in a very
modern scnse, especially when he wrote about education and the
formation of habits, but his outstanding gift as a psychologist lay
in a very different realm. His sensitivity to the subtle nuances of his
own conscious life and his ability to communicate what he experi-
enced through electric metaphors in beautiful prose are unrivaled
among scientific psychologists. A psychology without consciousness
is a psychology without need for J ames’s greatest talent.

William James was born in 1842 in New York, the first of five
children. Second born was Henry, the novelist; third, Garth Wilkin-
son; fourth, Robertson; and last, Alice, who was only six years
Younger than William.

Their father, Henry James, Sr., was wealthy enough to live on
his income, which left him the leisure to write tracts on Swedenborg
and to be a devoted parent. He organized his family into one of the
Most high-spirited and exclusive debating clubs in all history; the
atmosphere he created for them was vividly recalled by Edward
Emerson:

“The adipose and affectionate Wilkie,” as his father called him,
would say something and be instantly corrected or disputed by the little
cock-sparrow Bob, the youngest, but good-naturedly defend his state-
ment, and then Henry (Junior) would emerge from his silence in
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defence of Wilkie. Then Bob would be more impertinently insistent,
and Mr. James would advance as moderator, and William, the eldest,
join in. The voice of the moderator presently would be drowned by the
combatants and he soon came down vigorously into the arena, and
when, in the excited argument, the dinner knives might not be absent
from eagerly gesticulating hands, dear Mrs. James, more conventional,
but bright as well as motherly, would look at me, laughingly reassuring,
saying, “Don’t be disturbed, Edward; they won't stab each other. This
is usual when the boys come home.”3

It would be difficult to devise a better way to learn to think for one-
self, or to learn that intellectual combat need not interfere with
personal affection. Even when the children grew up their debate con-
tinued. Throughout their lives they wrote frequent, voluminous,
fascinating letters that—fortunately for the many biographers at-
tracted to this amazing family—they were wise enough to preserve
for posterity.* Few families remain so close so long.

The schooling of this precocious brood seems to have been a series
of accidents. Until he was nine William passed from one governess
to another; then he started school, but after he had tried several,
his parents decided that American schools were not good enough, and
in 1855 the family set off for Europe. For five years they traveled
like a pack of intellectual gypsies through England, Switzerland,
France, and Germany while the children absorbed the languages and
any other aspects of European culture that took their fancy. What-
ever else might be said for it, this unconventional program of
studies left William anything but the backwoods American barbarian
that his critics later assumed him to be. William James was literally
a man of the world, and throughout his life he was, through reading,
correspondence, and frequent journeys abroad, in constant contact
with the best that England and the Continent could offer. The over-
seas voyages were in large part the result of a unique Jamesian
formula; when someone in the family became ill he was sent not to
a hospital, but to Europe. Since their health was seldom good, the
Jameses all became great travelers.

In 1860 William announced that he was going to be an artist. His
father was not a little grieved, for he had always counted on a
scientific career for Willy. But he believed in liberty, so he agreed to
take his family back to America and to William Morris Hunt. As
the younger Henry expressed it, “We went home to learn to paint.”
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Fortunately, the vocational experiment was a complete success,
and the autumn of 1861 found William a student of chemistry in
the Lawrence Scientific School at Harvard. His teacher was Profes-
sor Charles William Eliot, who a few years later was to become
Harvard’s president. In later years Eliot recalled William as a very
interesting and agreeable pupil, but not wholly devoted to the study
of chemistry. He was inclined toward “unsystematic excursions™ in
unpredictable directions—his personal notebooks during those years
ranged over the whole field of literature, history, science, and phil-
osophy. After two years of chemistry, he decided that his interests
lay more in the direction of natural history, and so, with the notion
of coupling this with a possible medical career, he entered the Har-

vard Medical School.

A pencil-drawn self-portrait by Wwilliam James, about 1866.

r the saintly Jeffries Wyman, medical
m James. His first impressions were
humbug in the practice of medicine.

“With the exception of SUTEErYs in which something positive is some-

timeg accomplished,” he commented in a letter to his cousin,. “a
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and family, than by anything else. He also extracts money from
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He kept at it, however, unti
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Except for his work unde
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| the spring of 1865, when he took a
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year off to join the Thayer Expedition to Brazil. He saw the expedi-
tion up the Amazon as an opportunity to work with the famous
Swiss-American zoologist, Agassiz, and to try out yet another pos-
sible career, biology. Once again the vocational experiment was in-
structive, and long before the expedition was over he knew that a
life filled with careful collecting and orderly classifying was not for
him. Somewhat reluctantly, he resumed medical studies. The subject
was no more attractive to him than when he began it—indeed, he
rather dreaded the prospect of becoming a doctor—but until he
discovered something else that really would attract him as a career,
there seemed no alternative to the medical school. His next choice
would have to be the right one; his two previous mistakes were al-
ready more than he felt he should allow himself.

Not all choices are deliberate, however. James’s future was shaped
by ill health. Insomnia, digestive disorders, eye troubles, a weak
back, and deep depressions combined to produce a new interruption
of his medical studies, It Wwas obvious to everyone that he was suf-
fering from America; Europe was the only cure. In 1867 he went
to Dresden and Berlin, where he took baths for his back, read
widely in German and other literature, toyed with thoughts of syj-
cide, displayed his loneliness and homesickness by the tremendous
volume of his correspondence, and remained just as miserable as
he had been at home. After a sojourn of almost two years he returned
to Harvard, took up his medical courses once again, and in the
spring of 1869 received his degree. His M.D. was the only academic
degree he ever acquired by passing the necessary examinations,

His spirits continued their steady decline, and the spring of 1870
found him in the deepest melancholy.
lowest ebb. He was in a fundament

sense of moral impotence, soul-sick (as he realized) for lack of a
philosophy to live by. By now positivism repelled him. It was in these
dark months that he began to build his philosophy, not as an intel-

lectual exercise, but as a desperate measure he could not avoid if he
wanted to stay alive,

The turning point came when h
on free will by Charles Renouvier.
activities of the mind have causa] cffects on the body—a possibility

that the materialistic physiology of the day wholly rejected—and
that these activities can be controlled by deliberate choice. “My

His will to live was at its
al spiritual crisis, paralyzed by a

e discovered a number of essays
Renouvier convinced him that the
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first act of free will,” he recorded in his diary at the time he first
read Renouvier, “shall be to believe in free will.” From then on
James’s philosophy was identified with his personal convictions. And
his first conviction was that he must believe in the efficacy of the
will, believe that by sheer belief he could cure himself.

His gospel of belief was a cheerful success. No one knows what
Cures mental illness; approximately two out of every three cases
recover regardless of the therapy, or even, as in his case, without
therapy. But whatever the reason, he was convinced that his personal
difficulties had been relieved by philosophic insight, and the insight
involved a new conception of freedom. Renouvier was perhaps the
greatest individual influence on the development of James’s thought,
and with that help he slowly fought his way back to health and
full activity once more.

By 1872 he was well enough to accept Eliot’s offer of a teaching
position—he agreed to teach physiology to the undergraduates in
Harvard College. He proved to be a satisfactory teacher and having
a job to do turned him away from further morbid self-examination.
In 1875-76 he offered a course on “The Relations between Physi-
ology and Psychology” which marked the first American introdyction
of the new, experimental psychology. The undergraduate version of
that course, offered in the following year, was known as the “new
Spencer elective,” since it used as a text the 1200-page Synthetic
Philosophy of Herbert Spencer. He was able to extract $300 from
the Harvard Treasurer for use in purchasing laboratory and demon-
Strational equipment for the course, a munificence bestowed dgring
the same year that Wundt established an informal demonstrational
IEiboratory in Leipzi}. ) )

James had moved from pure physiology and anatomy into physi-
ological psychology and, because psychology was at that time the
Tesponsibility of the Department of Philosophy, James’s proff.:ssor-
ship was in philosophy, rather than physiology. Thus he continued
his slow but inevitable migration away from medicine through physi-
ology and psychology to philosophy. .

In 1878, the year of his marriage, James agreed to write a text
on Psychology for Henry Holt & Co. He felt he could finish it in
WO years but, as a matter of fact, the composition of the book took
twelve—and f{olt waited. The manuscript grew in close connection
With the author’s classroom instruction, and an animated, polemical
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style was a natural result. The chapter on “Habit” is an excellent

example, one that has been reprinted repeatedly in anthologies. It is,
in fact, a lay sermon:

—Habit simplifies the movements required to achieve a given re-
sult, makes them more accurate and diminishes fatigue.

—Habit is the enormous flywheel of society, its most precious
conservative agent. It alone is what keeps us all within the bounds
of ordinance, and saves the children of fortune from the envious
uprisings of the poor.

—In most of us, by the age of thirty, the character has set like
plaster, and will never soften again.

—The great thing, in all education, is to make our nervous system
our ally instead of our enemy. We must make automatic and habit-
ual, as early as possible, as many useful actions as we can.

—In the acquisition of a new habit, or the leaving off of an
old one, we must take care to launch ourselves with as strong and
decided an initiative as possible. Never suffer an exception to occur
until the new habit is securely rooted in your life.

—Seize the very first possible opportunity to act on every resolu-
tion you make, and on every emotional prompting you may experi-
ence in the direction of the habits you aspire to gain,

—XKeep the faculty of effort alive in you by a little gratuitous
exercise every day.

The chapter is full of wise advice to the young student. Of
course, one might ask what manner of science this is. On what
experiments did he base his generalizations? What scientifically
controlled observations did he make? What laboratory procedures
did he use to test his hypotheses? The answer would be, none what-
soever. James's psychology, at its best, came from his own sharp
observations of the life around him,. He approved of experimenta-
tion, he studied it and fostered it, but he did not do it himself. Yet
in spite of its personal origins in his own experience, the chapter on
habit is still read with profit by every new generation of students—

although today it is assigned more often for courses in literature
than in psychology.

In 1882, within a span of ten months,
In a family group so closely knit their d
and it might have been expected that Wil

he lost both of his parents.
caths were profoundly felt,
liam would not easily with-
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stand the emotional strain. Although his letters express his personal
feelings, one searches through his work almost in vain for the effects
of his bereavement. He had learned how to live with his feelings, how
to rise above grief as well as depression, but one can speculate that
it was not easy. In 1884 he published an article, “What is an Emo-
tion?” that must have been conceived during his deepest grief and
prepared for publication in the following year. It gives us some hint
of the device he had discovered. “There is,” he wrote, “no more
valuable precept in moral education than this, as all who have
experience know: if we wish to conquer undesirable emotional tend-
encies in ourselves, we must assiduously, and in the first instance
cold-bloodedly, go through the outward motions of those contrary
dispositions we prefer to cultivate.”® If we act cheerful and kindly,
those emotions will replace the depressions and sullenness we wish
to be rid of. It is an application of the principle he had learned from
Renouvier; we can will to believe what we should believe.

When the Principles appeared in 1890, the chapter on “The Emo-
tions” continued this same line of thought. He had discovered in
the meanwhile an article by the Danish physiologist C. Lange which
agreed with his own views, and the theory has been known ever since
as the James-Lange theory of emotion. The essence of it is captured

in the following famous paragraph:

Our natural way of thinking about these coarser emotions is that
the mental perception of some fact excites the mental affection call.ed
the emotion, and that this latter state of mind gives rise to the bodily
expression. My theory, on the contrary, is that the bodily changes
follow directly the perception of the exciting fact, and that our feeling
of the same changes as they occur is the emotion. Common-ser.lse says,
we lose our fortune, are SOITy and weep; we meet a bear, are frightened
and run; we are insulted by a rival, are angry and strike. The hypoth-
esis here to be defended says that this order of sequence is incorrect,
that the one mental state is not immediately induced by the other, that
the bodily manifestations must first be interposed between, and that
the more rational statement is that we feel sorry because we cry, angry
because we strike, afraid because we tremble.®

In meeting his personal problem, he believed he could control his
emotions by voluntarily initiating the bodily manifestations appropri-
ate to them. For the scientific problem, the point was that he had
Proposed a physiological process associated with emotion, a pro-
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posal that could be tested experimentally in the laboratory. It was
almost forty years before anyone proposed a better theory.

Even more deeply involved in the development of James’s think-
ing, however, was a chapter in the Principles entitled “The Stream
of Thought.” That, too, started life as an article, “On Some Omis-
sions of Introspective Psychology,” published in the same journal and
during the same year as the article on emotion.” The use of the term
“omissions” in the title of the article indicates that James had found
something in his own consciousness that his less observant predeces-
sors had overlooked; the use of the term “stream” in the later title
of the chapter indicates that the omission he had detected was of

the fluid, fleeting, transient phases of consciousness that serve to
link successive states in an on-going flow.

William James

ness to a bird’s life, made of an al
This was his famous distinction b
parts of the stream of thought. T
sensory images; the path of flight
matters contemplated during the
tive psychologists had failed to

ternation of flights and perchings.
etween substantive and transitive
he resting places are occupied by
is filled with relations between the
periods of rest. Previous introspec-
respect the transitive states—this
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was the omission he charged them with, the implications of which
he went on to develop in detail.

His persistent concern with relations among conscious elements
led him directly to the puzzling psychological question of the self. In
every person’s stream of consciousness there is a dichotomy between
the me and the not-me; at the same time it is / who am aware of this
dichotomy. With characteristic sensitivity to his inner life, James
divided the self into I the knower and me the known. The me is
simply an object like any object we might be conscious of, although
it is obviously of supreme interest. It is the I, the active sense of
personal identity, that poses the real puzzle. In associationistic psy-
chology the self was somehow compounded of ideas, each separate,
each ignorant of its mates, but sticking together and calling each
other up according to certain laws. Such an account might suffice
to explain the empirical me, but it was obviously inadequate to the
judging I. The I that knows its own ideas cannot itself be one of those
ideas. In addition to the ideas that are known, therefore, there must
be an active ego that knows them, relates them in the stream of
consciousness, and is the source of whatever unity and organization
they possess. .

His attempt to expand the contents of consciousness to include
more than had hitherto been suspected—to include the relations
among the elements and, therefore, the self as the necessary source
of those relations—was in many ways characteristic of him. For one
thing, it indicates the importance he set on experience as the source
of our knowledge; he was above all an empiricist, a phi]osop'h‘er. of
€Xperience, even though he did not fall into the narrower empiricism
of his British predecessors. For another, it shows how he was able
0 open up, enlarge and enrich the content of psychology; he was
forever expecting to find something more, something new and un-
eXpected, and he tried to leave his theories open toward the future
and the abundance it would bring. It demonstrates his sensitivity
o mental subtleties and his ability to capture experience sui generis
and to communicate it to another person. And it exhibits once again
his cloquence, unfettered by pedestrian fact§ from the laboratory. .

In 1904 James, by then a full-time philosopher, developed his
Mpiricism one step further. “Everything real,” he wrote, “must be
Xperienceable somewhere, and cvery kind of thing experienced
Must somewhere be real.”® In this “radical empiricism™ he tried to
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redefine experience in a way that made it even broader than con-
scious experience, tried to categorize subjectivity in the mental sense
and objectivity in the physical sense as particular modes of experi-
ence in his pure, phenomenal sense. His final philosophic step, 1n.hns
pluralistic universe, was to identify experience with metaphysical
reality. These philosophical adventures, although more important to
his thinking than, say, his pragmatism, have not had the same degree
of influence on subsequent generations of psychologists. But they
are indicative of his continual effort to broaden the scope of his
empiricism, to leave room for more than he could clearly see a need
for at the moment. It was this attitude that made his psychology an
ideal vehicle for a growing science that sought to include more and
more phenomena within its scope.

After the fourteen hundred pages of the Principles had been pub-
lished in 1890 he felt he had said all he knew about psychology and
that he would turn to philosophy. He wanted someone else to take on
the responsibility for psychology at Harvard. About this time Wundt
viciously attacked a young psychologist named Hugo Miinsterberg;
in James’s eyes no higher praise was possible. Harvard brought
Miinsterberg from Germany to teach the courses in psychology, and
freed James for his work as a philosopher.

In 1892 James revised the two volumes of the P
profitable “

dents as

rinciples into the
Briefer Version”—known to several generations of stu-
“Jimmy”—and he wrote some articles and reviews, but his
major contributions to psychology seemed to have been made. His
notes during the next few years were not without considerable in-
terest, however. For example, in 1894 he was the first American to
call attention to the work of Breuer and Freud.®
chologist’s regret, it appeared that psychology w
over which James intended to pass from medi
and that the Principles was to be his onl
of passage.

But then

But, to every psy-
as merely a bridge
cine to philosophy,
y payment for the privilege

in 1902 he published The Varieties of Religious Experi-
ence. It was a magnificent re-entry into the psychological arena—
this time into a part of it that later psychologists were to call clinical
psychology. The Varieties was written for his Gifford Lectures de-
livered in Edinburgh in 1901-1902. It was in part an act of filial
piety—he wanted to understand a little more the value and meaning
of religion in the sense his father had experienced it. And it was in
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part a working out of his own experiences; his crisis of 1870 was
used to illustrate the state of the sick soul, and his personal “salva-
tion” gave him a conception of the religious experience of being
reborn. But in the main it was an expression of the psychological
interests he had continued to pursue during the 1890’s; interests in
the exceptional mental states that characterize psychic experiences,
mob violence, hypnosis, psychopathology. He was convinced that
the real backbone of the world’s religious life was not the carefully
argued systems of theology, but a mass of concrete experience—
voices, visions, responses to prayer, conversations with the unseen,
changes of heart, deliverances from fear. And he was convinced
that religion is something more primordial than reason but of equal
authority, something intellectuals could omit from their theories of
psychology only by distorting their conception of the nature of man.
Although psychiatrists and clinical psychologists have continued
to be interested in the morbid mental states that he described in The
Varieties, they have not made much use of his suggestion that faith
can operate as a healing agent. A conversion experience can be a
kind of cure, a source of change in the personality structure of the
individual. The records of miracle cures attributed to religious faith
are well documented. Every doctor has seen paticnts cured by
pPlacebos—sugar pills whose only healing powers derive from the
patient’s faith in the doctor and the science he represents.’” Such
cures are usually dismissed as the product of suggcstibi'lity, the in.1-
Plication being either that the patient was not rcally.stck to be_gm
with, or that he is not really cured after all, or that if he was sick
and is cured, then some hocus-pocus occurred. '
Although James continued to carry on a full load of lec?u.rmg and
Writing, his health was never good. The Varieties of Rel.:g:ous Ex-
Perience was largely written in bed, where he was recovering from a
grim, thirteen-hour scramble when he was lost in the'Ad:rondack
Mountains. The ordeal aggravated a valvular lesion of his heart, and
Tecovery was slow and not complete. The condition grew progres-
sively more serious during the succeeding years and was eventually

Tesponsible for his death in 1910.

.It is much easier to appreciate
him. 1f one points to the thousands o
o the inspiration he provided for Dewey it < ;
Chologists at Chicago and Columbia, to the sensitivity with which he

William James than to evaluate
f students who read his books,
and the functional psy-
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exposed to view a rich world of inner experience, to the intelligence
of his arguments and the beauty of his prose, it is obvious that he
was, and still is, the foremost American psychologist.

Yet there is another side, and many psychologists have pointed to
it. James was really more of an artist than a scientist, a man who
would not enter the laboratory and who disliked the paraphernalia
of the careful experimenter. He paid no attention to the embryonic
development of mental testing or to the carly uses of statistical tech-
niques in analyzing psychological data; he was far too much of an
individualist ever to summarize a person by an integer. He had no
interest in many of the developments that his own work made pos-
sible, and even his clinical pursuits were cast in a strangely unscien-
tific context of religious belief. He is an immortal, a classic, a literary
psychologist, a dim figure from the dusty past—yet, according to
his critics, he is no longer a moving force on the current scene.

Perhaps the critics are right, but they are not wholly convincing.
There are still those who read James for pleasure, who derive
strength from him, and find in him stil]
freedom. “Neither the whole of truth nor the whole of good is re-
vealed lo any single observer,” he once said, “although each ob-
SCIVEr gains a partial superiority of insight from the peculiar posi-
tion in which he stands.” A partial superiority of insight is all he
would have claimed for himself.

Fortunately, the final evaluation of William James as a scientist

can wait for a time—his value as a wise and profoundly human be-
ing should suffice to keep his memory fresh for many years to
come.

an impulse toward greater



CHAPTER VI

SUBJECTIVE YARDSTICKS

A great scientist, Lord Kelvin, once said, “When you cannot meas-
ure . . . your knowledge is of a meager and unsatisfactory kind.”
He was, of course, a physicist. You can be sure he was not a
mathematician; mathematics is often regarded as a science, even as
the Queen of the Sciences, yet it demands no skill for making meas-
urements. Nor could he have been a logician, a botanist, a linguist,
a psychoanalyst—there is a long list of creditable sciences that do not
rely on measurements. But in physics the art of measurement is
both elegant and essential. It would be difficult to imagine physical
science shorn of clocks, balances, and meter sticks.

It is a bit ironic that Kelvin’s proclamation is better known among
social scientists than among natural scientists. Social science has
always been a little defensive about its status, a little sensitive about
its claim to be scientific. So when a great physicist announces that
measurement is the key to scientific knowledge he is apt to receive
more attention than he deserves. In truth, a good case could be made
that if your knowledge is meager and unsatisfactory, the last thing in
fhe world you should do is to make measurements. The chance
is negligible that you will measure the right things accidentally.
NeVertheless, many social and behavioral scientists, assured that
Measurement is the touchstone of scientific respectability, have
rushed out to seek numbers before they knew what the numbers
Would mean.

Psychologists are by now reasonably well recovered from such

79
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feelings of professional inferiority, but there are still a few wh.o be-
lieve that good measurement is the highest marl:c of. good science,
that deeper understanding lies always in the dar.ccuon of greater
precision. One can still find psychologists making extravagantly
precise and elaborate measurements just to dcmonstrallc how lhor.—
oughly scientific a psychologist can be. Some people will not admit
that if a thing is hardly worth doing, it is hardly worth doing well.

The worship of measurement for its own sake is not, to be sure,
a majority view. More common, but equally wrongheaded, is the
opposite opinion that measurement violates the dignity of man, that
numbers bruise the human spirit. At this extreme there seems to be
a fear that the paraphernalia of science will block our view of one
another and clutter our channels of direct, intuitive understanding.

Wisdom, as usual, lies somewhere between compulsion and re-
vulsion. The first sensible step is to acknowledge that measurement
is a means, not an end in itself.

Precise measurement is an indispensable part of the larger enter-
prise of understanding ourselves and our universe. The knowledge
so acquired is not a useless ornament of the educated mind; it sets
policy, guides action, and supports decision in every realm it touches.
But not all measurements are equally valuable. Measurements made
without a supporting context of theory or practical application scl-
dom justify the time and money spent on them. To make measure-
ments without knowing why is like buying petrol without owning
a car. A blind faith that measurement is necessarily a good thing,
that someday somebody will provide a theory to explain every
conceivable measurement we might make, completely ignores the
delicate play between observation and analysis. Outside a sup-
porting framework of problems, facts, and theories measurement is
empty; inside such a framework it may unlock th

! e secrets of the
universe.

The great virtue of measurement is that it enables us to bring
mathematics to bear on our problems. Once we have replaced the
objects or events we want to understand by numerical symbols, we
can proceed to operate on those symbols according to. the rules of
mathematics, rules developed and elaborated by the most brilliant
minds in history. We can borrow temporarily the intelligence of
Archimedes, Newton, or Gauss. It is not the numbers themselves
that we prize so highly, it is what the numbers enable us to do. And
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what we can do with them is intimately related to the extent to
which the rules of measurement we use exploit all the properties
of the number system.

What is measurement? In its broadest definition, it means as-
signing numbers to things according to explicit rules.!

The level of refinement can vary tremendously. There are at least
two ways to make more refined measurements. One is to reduce the
errors, to be sure one assigns the right number to the thing meas-
ured. Another is more fully to specify the rules. Everyone recognizes
the virtues of precision, but the importance of the rules is not as
widely appreciated. Consider some of the different rules that can
be applied.

In the broadest sense of our definition the assignment of numbers
to the jerseys of football players can be called a form of measure-
ment. In this case the rule for assigning numbers to things is very
simple: No two players on the same tecam can have the same num-
ber. The rule is a little more complicated than that, as all football
fans know, for low numbers are usually given to players in the back-
field and each position in the line has its special decade. Even with
this embellishment, however, the numbers serve only to identify the
players. One would not ordinarily think of the numbers as measur-
ing anything, in spite of the fact that they satisfy the wv.i:ak conditions
imposed by the definition. In this sense it could be said that even a
botanist makes measurements, because the names he assigns to
different plants serve much the same purpose as do the numbers
worn by football players. We can think of the names as numbers
written with a system of twenty-six, rather than ten digits. In this
broadest possible sense of measurement numbers serve merely as
names; we say we have a nominal scale of measurement. ‘

Usually, however, we expect our measurements to exploit the
ordered character of the number system. We expect something to
increase or decrease as the numbers increase or decrease. The as-
signment of street numbers to houses is an example. As in the case
of football players, no two objects—n0 two houses on the same
street—can receive the same number. Street numbers therefore serve
all the purposes served by a nominal scale. But .that is not all. The
rule for assigning street numbers is more explicit: Th_e farther one
goes along the street, the larger (or the smaller) the numbers be-
come. If you are given two addresses on the same street, you dis-
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cover in an instant in what order you will come upon them as you
walk along. This more elaborate rule is a clear improxfcment .ovcr‘thc
football example, but it is still far short of what Kelvin had in mind.
If you are given two addresses on the same street, you cannot tell
whether the houses are side by side or three miles apart. All you
know is their order. We call this an ordinal scale of measurement.
Many kinds of psychological measurements are as crude as this:
for example, our statements of preference among a set of objects
or events.

Greater refinement is possible if, in addition to identifying and
ordering the objects, the numbers also indicate the sizes of the in-
tervals between objects. To have an interval scale one must be able
somehow to determine whether the differences between objects are
equal. Here at last is a form of measurement that is quantitative in
the ordinary sense of the word. An interval scale must have a stand-
ard unit of measurement, a unit interval. The assignment of num-
bers to days by a calendar is an example of this kind of measure-
ment. Every day has its separate name, thus all the properties of
a nominal scale are preserved. The order of the numbers corre-
sponds to the order of the days; accordingly, ordinal properties are
preserved, too. Moreover, given any two dates, one can calculate
directly how many days intervened between them.

Psychologists often try to create scales with equal intervals, but
there is still much disagreement about acceptable methods. It is not
possible to lay psychological phenomena end to end or to put them
into a scale pan—to add them in the familiar sense that lengths
or weights can be added—whence it is necessary to invent new pro-
cedures that differ from, but are logically equivalent to, the opera-
tions of physical measurement. But even if it were impossible for
psychologists to construct interval scales (and it is not), measure-
ment of the more primitive kinds would still be possible. And often
the more primitive measures are sufficient for the decisions and in-
ferences that concern us.

There is yet another stage of refinement possible in the measure-
ment process. In addition to operations for determining identity,
order, and a unit interval, operations are available for the determina-
tion of the equality of ratios. This sophistication presupposes a scale
with a natural value that corresponds to zero. Physical scales—
length, mass, density, voltage, etc.—frequently have such natural
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zero points. Psychological scales are seldom so well behaved. When
it is possible to fix an appropriate zero point on an interval scale,
it is called a ratio scale.

The social and behavioral sciences are sometimes criticized for not
being able so to formulate their variables that they can be encom-
passed by ratio scales of measurement. The criticism unfortunately
is true. However, much can be accomplished with the cruder vari-
eties of scales. And as our understanding becomes less meager and
unsatisfactory, we may be able to discover better methods than we
have now. '

Suppose we consider an example that will highlight some of the
difficulties of psychological measurement. How is one to measure
the psychological phenomenon of anxiety? Everyone knows the cruel
bite of this emotion, everyone recognizes that it varies in intensity
from moment to moment and from person to person. In principle,
therefore, one should be able to use numbers to indicate how anxious
a person is. But how to find the numbers?

One method exploits a reaction that physiologists discovered many
years ago. When a normal person experiences a strong emotion,
there is usually a decrease in the resistance to the passage of a weak
electric current through his skin. All one has to do therefore is
apply electrodes to his skin and measure its resistance. This is
simple and convenient; many psychological experiments have relied
on exactly this technique to measure emotional responses. There
are things about it, however, that must be clearly understood. It
is not a kind of psychological measurement; the quantity involve.d
is electrical, the resistance measured in ohms. Anxiety, however, is
not to be measured in ohms. S. S. Stevens has suggested that the
measurement in ohms might better be called an indicant, rather than
a measure of anxiety. An indicant is something that presumably cor-
relates closely with what one would like to measure, and s.o can be
substituted for a measure when the more direct approach is impos-
sible. But it is necessary to assume that the indicant is valid, whereas
a measure is valid by definition. There are many circumstances
Where psychologists have settled for indicants, but hope some day to
find scales of measurement.

If we wish to be certain that our indicant of anxiety is valid,

how should we proceed? A direct approach is to ask peop}e to in-
trospect on their anxiety, to report verbally how much anxiety they
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are feeling. These observations through the inner eye could then be
used to check the electrical measurements on the ohmeter. Now, it is
perfectly easy to get verbal reports from persons who are exposed to
different kinds of threatening situations, but certain difficulties ap-
pear. For example, when a particular situation occurs and the per-
son’s skin resistance takes a sudden drop, his introspections may
reveal nothing at all. His skin says one thing, his words another.
Which are we to believe? We may not call the subject a liar. Psy-
chologists have sometimes argued that the feeling of anxiety is so
intolerable that the mind has subtle tricks for avoiding it. If so,
the ohmeter may be reflecting a perfectly valid emotional reaction
that is not directly accessible to consciousness. It would seem that
we have encountered a problem where direct introspective report
does not give us a true measure. Until someone thinks of some better
procedure, therefore, we must measure anxiety in terms of skin
resistance, breathing rate, heartbeat, and so on, all indicants, rather
than direct measurements of emotion. Perhaps the problem will
not be resolved by finding a true measure of emotion, but by rede-
fining what we mean by emotion as a psychological phenomenon.

Measurement in psychology is not always as difficult as this ex-
ample may suggest. There are subjective phenomena that submit
with docility to a psychologist’s yardsticks. Suppose, for example,
that we apply our general ideas to the measurement of sensations.
The intrinsic qualities of sensation—sourness, redness, middle C—
can only be described and named. But certain aspects of sensations
are variable, and the magnitude of those variations can be measured.
Lights grow and fade in brightness, sounds swell and recede in loud-
ness. How. can these changes be measured? According to our defini-
tion, the problem is to assign numbers to sensations according to
‘certain rules. This form of psychological measurement is the oldest,
the most elaborately developed, the most precise, and, in the

opinion of many generations of students, the dullest kind of measure-
ment that psychologists perform.

Historically, sensation was the first

urement to be attacked in a systematic way; the results formed a
major piece of evidence that psychology might someday develop
into a real science. The problem was given particular emphasis be-
cause Wundt, following the British empiricists, considered sensa-
tions to be fundamental building blocks of the mind. If one could
measure sensations, one could then measure any other perceptual

problem of psychological meas-
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phenomenon by analyzing it into these elementary, measurable com-
ponents of experience.

The procedures used to measure sensations were developed dur-
ing the nineteenth century by Weber, Fechner, Helmholtz, Wundt,
Galton, and many others. They were so successful that it was many
years before anyone suspected there might be something more to
the study of perception than the straightforward task of measuring
sensations. Even today the field of sensory psychology is a tidy little
kingdom unto itself, a subscience concerned with physical aspects of
the stimulus, with neurophysiological processes in the receptors and
the sensory nerves, and with the experience or behavior of the stimu-
lated organism. These sensory processes can be studied intensively
by scientists who have little interest in the remainder of psychology
and who would prefer to avoid anything that seems vague or intan-
gible by comparison with the rigorous standards they maintain for
the measurement of sensations.

The principal tool a sensory psychologist uses is a hypothetical
entity called the threshold. A threshold is a boundary separating what
we can experience from what we cannot. If a light is too dim to
see, we say it is below the visual threshold; if a sound is too faint
to hear, it is below the auditory threshold. Conversely, if the light
energy or the sound energy is intense enough to trigger off some
response, then it is above the threshold. Sometimes the threshold
is referred to as the limen, stimuli that cannot be detected are sub-
liminal, those that can be, supraliminal. But, whatever one calls it,
the underlying idea is that our sense organs are not infinitely delicate,
that there is a point separating physical energies that are adequate
to excite the sense organs from those that are not. Because of this
intimate relation implied between the physical and the psychological
magnitudes, the techniques of measurement used by sensory psy-
chologists are usually referred to as psychophysical methods.

Psychologists often speak as if the threshold were a hard and fixed
value, as if stimuli greater than the threshold were always detected
and stimuli less than the threshold were never detected. When we
examine the matter more carefully, we are forced to recognize that
a threshold is a statistical concept. A given level of physical energy
Mmay be perceived at one instant and not perceived a few moments
later. Because of this characteristic unpredictability and uncertainty,
one speaks of the probability of detecting a stimulus.

There are dozens of sources of this uncertainty: fluctuations in the
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metabolic processes that feed the sense organs, tiny mechanical dif-
ferences in the orientation of the receptor, spontaneous activity in
the nervous system, lapses of attention, coincidence of the stimulus
with the thud of a heartbeat or the blink of an eyelid: how can one
foresee which of these will work in favor of detection, which will
oppose it at a given instant? It is a question of competing probabili-
ties. When we measure a threshold, therefore, we look for the stimu-
lus value that is missed as often as it is detected, that is, where the
probability of detection is 0.50.

As a light gets dimmer and dimmer, the probability that one can
see a short flash gradually diminishes. The task is to measure the
probability at each stimulus intensity. A hypothetical example is
graphed in Figure 8; as the stimulus value goes up, the proportion
of times it is detected also increases. The stimulus value at which
one can see the light half of the occasions it flashes, i.e., the point at
which the probability is %2, is usually taken as the statistical defini-
tion of the threshold.

We occasionally detect subliminal stimuli and miss supraliminal
ones. Thus, for example, a subliminal advertisement is one that can
be perceived less than half the times it is presented. Although there
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Th.e proporlion. of the stimuli detected by the subject is plotted
as a function of the stimulus intensity. The 50 per cent point is usually
defined as the limen.
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has been some irrational fear of what advertisers might do to us with
subliminal tricks, it is probably fair to say that the public should be
grateful for the relief such advertising provides. The more sub-
liminal the advertising gets, the better most of us will like it. Perhaps
someone will invent a subliminal billboard.

In order to measure the amount of stimulus energy required to
reach the threshold, it is nmecessary to use physical equipment that
presents encrgies—Ilights, sounds, tastes, and so on—in known
amount to the receptor organs of the person or animal being tested.
And it is necessary that the equipment should be able to vary the
amount of energy over a range of values running from well below
to far above threshold. The design, construction, maintenance, and
operation of equipment having the necessary sensitivity and accuracy
usually requires considerable scientific and engineering skill. Once
the equipment is assembled and calibrated, a person—the subject—
is brought into the situation and asked to report when he detects
the presence of a stimulus. He may be instructed to report vocally,
or to punch a key that signals when he has detected the stimulus.
The specific instructions are quite important; if he is encouraged to
be conservative in his judgments, he may appear to be rather insen-
sitive, whereas if he is encouraged to guess, he may report many
stimuli that were not really there. The way a subject balances his
Misses against his false reports can make a significant difference in
the measured value of his threshold. Considerable training is often
necessary before a subject can reliably maintain a fixed criterion of
Judgment in a psychophysical experiment. ‘

Given a properly trained and carefully instructed subject, the
threshold measurement can begin. In one of the standard procedures
the experimenter presents a particular intensity of the stimulus, a
value selected in advance, and records whether or not the subject
responds to it. He then presents another value, also selected in ad-
vance in random fashion, and again notes the subject’s response.
This sequence is repeated again and again, each time with different
Values. In a typical experiment the investigator may select in ad-
vance eight or ten different intensities all in the region where he
expects the threshold to lie. He continues the procedure until he has
Presented the subject with, say, 100 stimuli at each of the pre-
selected intensities; 100 are needed at each intensity to get reliable
Cstimates of the probabilities of detection. In all, therefore, 800 or
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1.000 stimuli may be presented in the course of mcasuriflg a single
t}’\res‘nold for a single subject. The proportion that the subject detects
at each intensity is plotted, a curve is fitted to the points, and the
threshold is estimated as in Figure 8. And this procedure must be
repeated with other subjects until the 1nvgst1gator can be sure .lhc
value obtained is not attributable to the idiosyncrasies of a particu-
lar subject. Shortcuts are possible and are necessarily adopted for
clinical tests—few patients are as amenable and uncomplaining as
an experimental subject—but the laboratory measurement of a thresh-
old value frequently requires several hours.

One reward for such painstaking labors, however, has been the
discovery of man’s amazing sensitivity to certain forms of energy. In
the case of vision, for example, under optimal conditions a visual
sensation will result if only five or ten quanta of blue light reach the
layer of sensitive receptor cells in the retina. Since light quanta arc
the smallest possible packages of radiant energy, and since it is highly
improbable that more than one of the five or ten packages fall on
any single receptor cell, this result seems to imply that one light
quantum is sufficient to activate one visual receptor cell! It is physi-
cally impossible to be more sensitive than this. And the ear is almost
as good as the eye. A tone of 2,000 cycles per second can be heard
when the movement of the air particles against the eardrum is smaller
than the diameter of a hydrogen molecule. In olfaction, one part of
mercaptan in fifty billion parts of air produces a detectable odor.
It seems likely that our sense organs are, for some stimuli, as sensi-
tive as is compatible with the conditions and requirements of life.
If these organs were more sensitive, they would begin to respond to
the random dance of molecules in the air and in the receptors them-
selves.

Measuring these minimum detectable amounts of energy, however,
occupies only a small part of a sensory psychologist’s time and effort.
Of even greater interest to him is the measurement of difference
thresholds—the smallest difference between two stimuli that can be
detected. For example, two different intensities of light may be dis-
played side by side; if the viewer can detect a contour where one
field stops and the other starts, he reports which side is brighter. Or
two tones may be sounded, one after the other; a listener reports
whether the second was louder or fainter than the first. Quite fre-
quently the results of these experimental measurements of differential
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sensitivity—measurements of the fineness of resolution of our sensory
equipment—can be interpreted more or less directly in terms of the
anatomy and physiology of the receptors themselves. Psychophysics
is a close relative of biophysics.

A wide varicty of sensory differences has been subjected to this
kind of testing. The results are contained in hundreds of different
professional journals and are summarized in scores of handbooks.”
The measurement can be represented best if we use symbols: Let M
represent the magnitude of the weaker stimulus, and let M + D
represent the magnitude of the stronger stimulus. Thus D is the dif-
ference between the two intensities of stimulation, and it is D that
the subject is trying to detect. As D gets smaller and smaller, ap-
proaching zero, the likelihood that a subject will detect it gets less
and less; the threshold value of D can be estimated from such data.
Let us use D’ to designate the particular value of D that corresponds
to the threshold. Then the results of thousands of measurements of
difference thresholds can be summarized in a simple rule noted first
by Ernst Heinrich Weber in 1834. In its details the rule is wrong,
but it is so simple and so ncarly true over such a wide range of
conditions that it is still remembered and referred to as Weber’s Law.
The rule says that D', the size of D necessary for detection, increases
as a direct function of the size of M. The stronger the stimulus, the
larger the increment required. For example, if you strike a match in
a room where a single candle is burning, the increment in illumina-
tion is quite obvious, but the same increment of light in a room
where a thousand candles are burning is scarcely noticeable.

More precisely, Weber stated that the ratio, D’/M, is a constant
for all values of M, the value of the constant varying from one
sense modality to another. Today it is known that the ratio, D'/M,
may change when M is extremely small or extremely large, but
within the normal ranges of stimulation, Weber’s Law is usually a
reliable guide. Thus it can be said, for example, that the Weber
fraction is approximately 1/100 for the just noticeable difference
In the brightness of a light and is approximately 1/10 for the just
Noticeable difference in the intensity of a tonc. The size of D’, in
absolute or in fractional terms, has been measured and tabulated for
an amazing variety of situations, far more than we could survey here;
the information exists and can be found in a good psychelogical
library.
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Now suppose we stand back a few paces from these meticulous
measurements and try to understand why psychologists—and nlot
only physiologists, doctors, or engineers—must be concerned with
such things. Is it merely historical accident? British philosophers of
empiricism long ago pointed to the senses as the source of all our
knowledge about the universe; “Nothing is in the mind,” they said,
“that is not first in the senses.” And in the materialist tradition,
physiologists long ago developed techniques for measuring what the
sense organs can do. Wundt adopted these two lines of thought as
the foundation for his new science. Problems of sensory psychology
have been handed down ever since from one generation of psycholo-
gists to the next. But some people feel that modern psychology has
outgrown this problem and that from now on it should be left to
physiologists.

Certainly the measurement of sensations no longer occupies the
- central position in psychology it once did. But it still provides essen-
tial information about important psychological concepts. It is, for
example, absolutely fundamental to our understanding of the cru-
cially important psychological concept of similarity. Similarity is the
basis of our ability to recognize objects and group them in classes—
chairs, books, ships, shoes, and sealing wax—each member of a class
being related to, and therefore a symbol of, the others. This skill
enables man to profit from experience, to recognize a new situation
as similar to an old one. It would be impossible to give any coherent
account of how people behave without somehow including the fact
that they tend to generalize on the basis of similarity.

One important kind of similarity might be called sensory similarity.
Sensory similarity is what we mean when we say that blue is more
like green than red, or that a flute sounds more like a clarinet than
like a trombone, or that tuna tastes more like chicken than like
apple pie, and so on. If we can find a reasonable way to talk about
these sensory similarities, perhaps we can generalize our ideas, ex-
tend them to more complex structural and semantic similarities.

What does a person mean when he says two sensations are similar?
When he says that blue is more like green than like red, he may
merely be repeating what he was taught to say. Perhaps his parents or
his teachers told him that blue and green are similar; we cannot
know what our subjects were taught about colors before they came
to the laboratory. Perhaps this is all that similarity amounts to.
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If we are convinced, however, that there is some other definition
of similarity—a specific sense in which blue and green are really
similar—we might approach the matter in the following way. Sup-
pose one defines similar stimuli to be stimuli to which people tend to
respond in the same way. Then the matter can be explored experi-
mentally. A person can be instructed to make some response—
raise his hand, call out, push a button, and so on—every time a
blue light goes on. Then the investigator surprises the subject with
lights of other colors. The response should occur more frequently—
and more quickly and intensely—when green is unexpectedly substi-
tuted for blue than when red is. On performing this experiment, we
discover, in truth, that the probability of response decreases as the
similarity between the original and the test stimulus decreases. This
measurement is generally referred to as determining a gradient of
Stimulus generalization.

Another convenient technique for measuring similarity is to ask
people to name the colors that are shown them, and then to make
the conditions of judgment so difficult that they are sure to make
mistakes. To force the subjects to make mistakes the colors can be
Presented at low illuminations, or for very short periods of time, or
at a rapid rate. Confusions will occur; we expect discrimination to
fail first between blue and green, indicating that they are somehow
closer together, or more alike, than blue and red.

In other words, the trick is to make failure of discrimination a
measure of similarity. We will examine this trick in detail. Notice,
however, that this c-quation between confusability and similarity is
a definition, not a discovery.

The use of confusability to measure similarity goes back at least
as far as 1860 when G. T. Fechner proposed to use the difference
threshold—the just noticeable difference, or jnd—as a unit with
Which to measure the subjective magnitude of a sensation.

Fechner's argument went something like this: Suppose one wishes
10 measure how bright a particular sensation of light is. for the per-
Son who experiences it. Obviously, one cannot use physnf:al measure-
Mments of intensity to measure how it looks; the probl-em is to develop
an independent measure of the psychological intensity of the sensa-
tion. This can be done as follows: First, measure how much the
Physical intensity of the light must be decreased before the sub-
Ject is barely able to detect the difference. Then change the inten-
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sity of the light to this new, lower value and again measure the size of
the difference threshold. Since both changes were just barely notice-
able, Fechner assumed that they were subjectively equal. Now de-
crease the intensity again by a just noticeable amount. This process
is repeated until finally the light is entirely invisible. Since every
decrement was subjectively equal to every other decrement, the num-
ber of times one had to decrease the intensity of the light—the num-
ber of just noticeable differences in intensity—can be used as a
measure of the subjective magnitude of the sensation.

Of course, the measure is not limited to this particular situation.
Once one accepts Fechner’s assumption that the just noticeable dif-
ference, the jnd, can be used as a standard unit of subjective measure-
ment, one can count the number of jnd’s between any two stimuli
and use this number as a measure of their discriminability. The
smaller the number of jnd’s, the greater their similarity must be. In
this way Fechner used confusability to measure similarity.

It should be apparent that the actual experimental operations in-
volved in carrying out this measurement—measuring one difference
limen after another until the absolute threshold is reached—are far
too tedious to carry out every time a sensory magnitude is to be
measured. Some short cuts are needed, and here, at last, mathematics
can be useful. By certain relatively simple calculations many hours

of tedious measurement can be avoided. Fechner assumed that
Weber’s Law was true, so that

aM _
ke constant,

where now AM (= D’) indicates the size of the increment in the

stimulus magnitude M that is necessary to make the increment just
detectable. Since Fechner assumed that all

jnd’s are subjectively
equal, he could write

AS = 'A—ng:
M

w_here AS denotes the amount of change in the psychological mag-
mtudg of the sensation that results when the physical magnitude of
the stimulus is changed by AM, and k is a constant of proportionality
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that depends upon the particular units of measurement one adopts.
Now he could rewrite the equation as

AS k.

AM~ M’
which he then proceeded to solve by assuming that it was really a
differential equation,

as _ k.
dM — M
As students of the calculus know, the solution of this cquation is
S=klog. M+ c,

where ¢ is the constant of integration and e the base of the natural
logarithms. In this way he derived Fechner's Law, which states that
(if we ignore the irrelevant constants) the subjective magnitude of a
_Sensation is measured by the logarithm of the physical magnitude of
its stimulus.

The reader should now be much impressed by how scientific all
this sounds. Even if one does not understand the calculus, it is still
a solemn thing to see it used. In the nineteenth century it seemed
even more impressive; Wundt's new psychology could scarcely have
achieved scientific recognition as quickly as it did without this funda-
mental and ingenious contribution from Fechner.

What kind of man was Gustav Theodore Fechner? In his fine
history of experimental psychology, E. G. Boring says of him:

He first acquired modest fame as professor of physics at Leipzig,
but in later life he was a physicist only as the spirit of the Naturforscher
penetrated all his work. In intention and ambition he was a philosopher,
especially in his last forty years of life, but he was never famous, or
even successful, in this fundamental effort that is, nevertheless, the Key
to his other activities. He was a humanist, a satirist, a poet in his inci-
dental writings and an estheticist during one decade of activity. He is
famous, however, for his psychophysics, and this fame was rather forced
upon him. He did not wish his name to go down to posterity as a
psychophysicist. He did not, like Wundt, seek to fiound experimental
psychology. He might have been content to let ex;;cnrpental psychology
as an independent science remain in the womb of time, could he but
have established his spiritualistic Tagesansicht as a substitute for the
current materialistic Nachtansicht of the universe. The world, however,
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chose for him; it seized upon the psychophysical experiments, which

Fechner meant merely as contributory to his philosophy, and made

them into an experimental psychology.?

Fechner tells us that it was on the morning of October 22, 1850,
while he was lying late in bed thinking about how he might combat
the materialistic tendencies of his times, that the general outline of
his idea occurred to him and he saw how he could use physical
magnitudes of stimulation to measure subjective magnitudes of sen-
sation. Thus October 22 is sometimes celebrated by psychologists—
only half in jest—as the birthday of their science.

The irony of Fechner’s achievement, however, was that he suc-
ceeded so well that what he was most interested in—sensation, mind,
the subjective view of reality—became excess baggage. Instead of
proving by empirical evidence that sensations were real because they
could be measured in physical units, he provided a way to talk about
them that was completely materialistic. A later generation would
adopt his insight as part of a larger conviction that it is discrimina-
tion, not sensation, that must be measured. The psychology, at least
in the spiritual sense Fechner meant the term, could be left out en-
tirely. Perceptual similarity, so the argument runs, can always be
reduced to objective questions of discrimination and confusability.

Today a psychologist tries to predict behavior generally. He does
not limit himself to the subjective experience that a conscious, human
adult is able to judge and to talk about. In this broader context, the
study of discrimination has largely displaced the older study of sen-
sation. Obviously, discrimination is an indispensable feature of intel-
ligent behavior. Insofar as our receptors provide the information that
guides our behavior, it is important for us to understand their capaci-
ties and their limitations. This broader perspective has,
had a refreshing effect on this branch of the psychological

Consider briefly how the psychophysical methods have
eralized and extended far beyond the realms of sensory psychology.
Late in the 1920’s L. L. Thurstone, who taught psychophysics at the
University of Chicago, became bored with what he was teaching. He
admitted that psychophysics offered the satisfaction of clean and
quantitative logic, a rare satisfaction for a psychologist to enjoy, but
he could not convince himself that the sensations he was measuring
so precisely were worth all the time and trouble he lavished on them.
He decided to change what he was teaching and to use the same

in general,
enterprise.
been gen-
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methods to measure something worthwhile. “Instead of asking a
person which of two cylinders is the heavier,” he said, “we might
as well ask something interesting, such as, ‘Which of these two na-
tionalities do you in general prefer to associate with?’ or, ‘Which of
these two offenses do you consider to be in general the more serious?’
or ‘Which of these two pictures or colored designs do you like bet-
ter? Questions of this sort of discrimination might be multiplied in-
definitely, and if they could be handled with some sort of psycho-
physical logic, it is clear that we should have here the possibilities of
objective description of more psychological significance than the
sensory limen.”* And so Thurstone put the study of attitudes on a
quantitative basis.

Thurstone’s transfer of psychophysical Jogic from sensations to
attitudes was an important generalization, one that breathed new life
into an old and often doddering subject. However, there are ways to
measure similarity other than the one Fechner invented and Thurstone
generalized; there are units of subjective measurement other than the
jnd. Some of the other methods are much simpler, and they do not
assume that you can get red by adding up various shades of pink.

Suppose we ask a subject to make direct, numerical estimates of
the magnitudes of his sensations. One technique is to give a person
a standard stimulus and tell him, “I want you to imagine that the
magnitude of this is 100. Now, if this is 100, what number would you
assign to the following stimuli?” A series of intensities are then
presented and his numerical estimates arc recorded and averaged
with the estimates obtained from other subjects. The assumption that
a subject is capable of making valid numerical estimates seems justi-
fied by the repeatability of his replies, by the agreement among dif-
ferent judges, and most of all by the internal consistency of the
results obtained.

It is often the case that when some aspect of sensation has been
measured both according to Fechner’s method of jnd’s and by some
more direct assignment of numbers to magnitudes, the results ob-
tained are not the same. Or, to put the best foot forward, sometimes
the results of these two different methods of measurement are the
same. When the two methods agree we feel that all is well and that
our assumptions about an observer’s ability to make direct numerical
estimates must have been essentially correct.’ But what can we say
When the two disagree? And disagree systematically? Whereas the
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Fechnerian argument makes sensory magnitude a logarithmic func-
tion of the stimulus magnitude, the newer methods of direct estima-
tion indicate that it should be a power function

S = kMn

where k and n are constants for any particular sense modality. Which
law is the right one? The question is important because methods of
measurement based on or patterned after both of these two methods
—confusability and subjective estimation—have been widely used
throughout all departments of scientific psychology.

Psychologists who work on these problems are far from unani-
mous about the proper way to resolve such discrepancies among
different methods of measurement. At times their arguments be-
come violent, proof enough for anyone who needed it that precise
measurements do not always suffice to settle
ments. It is clear, however, that an old and venerable problem is
still exciting interest, still leading us toward new concepts and

methods of measurement that will eventually enrich many differ-
ent fields of psychology.

scientific disagree-



CHAPTER VII

THE ANALYSIS OF PERCEPTIONS

You have three basins of water. In one the water is cold, in the
second it is tepid, in the third hot. Put one hand into the cold
water and the other into the hot. After you leave them immersed
a minute or two you will discover that the difference in warmth
disappears. When your two hands seem to be approximately the
same neutral warmth, remove them both and plunge them into the
remaining basin, the one containing the lukewarm water. Now
the water here seems to have two temperatures at the same time,
warm to one hand and cool to the other. But you know that the
water must have a single temperature! It is not reasonable to say
that the same water is both warm and cool simultancously, cven
though it feels that way. Something has gone wrong with the
usually reliable machinery for finding out about the world we
live in.

The dilemma of the threc basins was used by John Locke in
1690 as part of his argument that the apparent qualities of objects
—warmth, for example—arc not in the objects themsclves, but in
the minds of the persons who perceive the objects. The object is
not warm, said Locke; it merely pOSSESses the capacity of arousing
the idea of warmth in us. If the warmth we perceive were truly
in the object itself, as it appears to be, it would be impossible for
Us to perceive two different warmths in one object at the same
time. Thus, Locke used the three basins to drive the wedge of his
argument between the objective and the subjective views of reality.

97
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In revisiting this ancient landmark today, however, we haye a
somewhat different purpose in mind. Our present interest in it
derives from its usefulness as an example of why many psycholo-
gists persist in using two different terms, sensation and perception,
to describe the way we are affected by events going on in the world
around us.

When you first hear a strange language spoken, it is merely a
rapid flow of sound. The voice is recognizable as human, but that
is about all you get from it. When you have learned the language,
however, the jumble of auditory sensations sort themselves out into
phonemes, syllables, words, and phrases. Now you perceive the
patterns that underlie and organize the flow of sounds. But there
is still a third level that emerges when you learn the language, a
conceptual level of meaning and reference. You not only learn
to perceive what the sounds are, you learn to understand what
they signify.

Are these three levels—sensation, perception, conception—really
distinct modes of functioning? Do they appear in all our efforts to
cope with reality? Are percepts and concepts always the result of
learning? These are some of the basic questions we face when we
try to analyze the processes of perception.

The gaps between sensation, perception, and conception have
puzzled men at least since the time of Socrates. How ¢an we dis-
cover the permanent, stable, reliable, true conception of ourselves
and our world? How do we identify the solid, substantial reality that
lies behind the shifting, deceptive, changing, fallible appearances
presented to our senses? How do we build our image of the universe
out of the conglomeration of stimulj that affe
To build a world-that-is out of a world-that-g
the great triumphs of childhood,

Some psychologists like to think of sensations as the basic data
reported by the sense organs, data stripped as far ag possible of all
inference about their cause or their meaning. In the case of the three
basins, our sensations are the feelings of cold, cool, warm, and hot
wetness. Perceptions, on the other hand, may be affected by what
we know of our environment from our past, as well as our present,
experience with it. We perceive the water, not just the wetness.
Ordinarily, we perceive the water to be warm, not merely to feel
warm, though in the dilemma of the three basins our perception

Ct our sense organs?
eems-to-be is one of
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becomes confused and we seem to perceive two contradictory things
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The three basins

Notice that there is nothing confusing about our sensations: one
hand feels warm and the other feels cool. The sensations are simple
enough and quite straightforward, so the temptation is strong to begin
with them when we try to explain what happens with the three basins.
If we concentrate on our sensations and ignore perceptual and con-
ceptual problems for the moment, the dilemma can be understood
and explained quite simply. It is a typical example of a very general
Phenomenon, called adaptation. The fundamental fact is that if you
wait long enough, and if the temperature is not too extreme, the
skin tends to adapt to the temperature of its environment. When you
sit down in a hot tub, at first you may think you have been scalded,
but after a minute or two it seems comfortably warm and may even
come to feel neutral in temperature. When you go swimming in a
cold pool, you feel at first that you will surely freeze, but if you keep
going it may become bearable, even neutral, in its apparent tempera-
ture. Once your skin has adapted to the environmental temperature,
your judgment of warm or cool is relative to that adaptation level.
That is to say, when the skin has become adapted to a particular
temperature, any higher temperature will feel warm and any lower
temperature will feel cool. The dilemma of the three basins is simply
a clever trick to illustrate the phenomenon of adaptation in a striking
Manner,

When we take this approach to the problem, we are concerned
only with the sensations of warm and cool, not with an inference
about the real temperature of the water. We say only that the same
Sensations can be produced by different temperatures, depending
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upon what our skin has become accustomed to. Of course, once t.hc
process of sensory adaptation has been identified, it becomes an in-
teresting problem in its own right. Many questions remain to be
answered. For example, what are the limits within which complete
adaptation can occur? (Below about 65° F. and above about 105° F.
the water does not come to feel neutral even after long exposures.)
How rapidly does adaptation take place? (If it is not complete in two
or three minutes, it probably will never feel neutral.) Will a change
of five degrees from the neutral point feel like an equal change in
warmth regardless of what the neutral temperature was? (No. A 5° F.
change in the middle of the range, say, at 85° F., is equivalent to an
8° F. change at the extremes.) Is adaptation a function of the size
of the skin area that is exposed? (Yes. It takes longer for a larger
area to adapt.) And so the questions about adaptation can be posed
and answered by careful psychophysical experiments in the labora-
tory.! The fact remains, however, that these are questions about how
the water feels, not about the actual physical temperature of the
water. Calling the process adaptation does not resolve the underlying
problem of the three basins.

If one takes this approach to the study of perception, one is likely
to give special weight to sensations as the primitive elements out of
which more complicated perceptions can be built, and on the basis
of which inferences can be drawn about reality. Thus sensory proc-
€sses are seen as simple and primary, whereas perceptual processes
are complex and derivative, Wilhelm Wundt is a famous example of
a psychologist who adopted this view. But it is a difficult view to
defend. The trouble is that most people feel intuitively that the things
and events are primary and, in some sense, simple. Sensations are, to
them, the result of analyzing one’s perceptions in a highly artificial
way, and so are considered to be complex, derivative phenomena.
Gestalt psychologists provide an excellent example of a view exactly
opposite to Wundt’s,2

The argument as to which comes first, sensation or perception, has
consumed more time and attention than it deserves. However, the
position a psychologist takes will affect the kind of research he does,
and affect the development of the science.

For example, consider a traditional attitude toward the study of
hearing. It was pointed out quite early by G. S. Ohm—who js usually
remembered today for his studies of electricity—that the ear acts



The Analysis of Perceptions 101

as an acoustic analyzer. That is to say, when two different frequen-
cies of a vibration affect the car simultaneously we hear them both
at the same time and do not (as In color vision) perceive some
synthetic compromise halfway between the two of them. Morcover,
it was known that all complex sounds—noise, music, speech—can
be analyzed into the sum of many simple sounds by means of tech-
niques based on concepts developed by the nineteenth-century French
mathematician J. B. J. Fourier. Since a complicated sound is the
sum of several simple sounds. the sensation produced by a compli-
cated sound must be the sum of the sensations produced by the sev-
eral simple sounds. Therefore, the argument went, it is not necessary
to study the perception of complex sounds. Consequently, nearly all
the pioneer work on audition was focused on the study of pure,
simple tones, for they were considered to be the sensory atoms out
of which everything auditory is built. It was not until the development
of the telephone that practical considerations overrode theoretical
biases and a group of engineers at the Bell Telephone Laboratories
began to study the perception of speech directly.” Acoustic analysis
of the speech waves into simple components gave only a first ap-
proximation to what listeners could understand. Intelligibility is also
a function of many psychological variables. Alcrmess,- familiarity
with the language, the meaning of the message, and the listener’s ex-
Pectations, all influence what is heard.

By way of contrast with a theory that builds up compound per-
ceptions out of the simpler atoms of sensation, the gestalt lpsycholo-
gists ask us to consider the perception of melodies. We listen to a
melody played in one key. Then it is repeated, but in a new key. We
have no difficulty in recognizing it as the same melody; some of us
may even be unaware that the pitch was different the second time
through. Clearly, then, something besides our particular sensations of
pitch must be involved when we recognize a tune. We cannot learn
anything about a melody by studying its several notes in isolation. The
search for conditions that determine our recognition of patterns, rela-
tions, and configurations represents a very different approach to the
Problem of perception. B

The gestalt psychologists—Max Wertheimer, Wolfgang Kohler,
Kurt Koffka, Kurt Lewin, Karl Duncker and many others—forced
their colleagues to admit that a complex perception cannot be ex-
Plained as a linear sum of the sensations that its parts arouse. Figure

8
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9 shows an example of the kind of objections they raised.® A wheel
rolls slowly across a room that is totally dark. A light attached to the
rim of the wheel traces out the cycloid path in a. A light attached to
the hub produces a simple horizontal line, as in b. But if we now
attach lights to both the hub and the rim, we do not get a simple
sum of the two lines, as in c¢. Instead, the motions of the two lights are
related to one another to give the unified pattern suggested in d,
where one light is now seen to revolve around the other; the cycloid
path vanishes completely. This is but one of a large variety of ex-
amples that show how difficult it is to analyze perceptions into their
sensory elements.
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Fig. 9. In pitch darkness a wheel with lights on the rim a or the hub &
rolls slovyly along a table. When both lights are on, the perception is
not the simple sum of the perception of each light alo,nc: a + b does not
equal c. The cycloid motion is lost and one light seems to rotate around

the other, as in d. (From D. Krech and
; : ¢ R. S. )
Psychology. New York: Knopf, 1958.) SRS !

An alternative view of the matter is that perception and sensation
are not e:ssentia]ly different processes. The difference lies not in what
we experience but rather in the way we describe what we experience.
Sensation and perception correspond to two languages people have
for talking about their experience, about the information their sens€
organs are providing. When they talk about their sensations, they
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speak cautiously and try to say how their experience would appear
to someone who had no conception of its true source or meaning.
When they talk about their perceptions, they speak more freely with-
out trying to distinguish what they sense from what they know must
be the case. Of course, questions about how things really are are
shot through with metaphysical pitfalls that could take many volumes
to explore in detail; such scholarship will not detain us here.

The American psychologist J. J. Gibson has called the cautious,
attentive approach literal perception, and the casual, familiar ap-
proach schematic perception. “In the course of practical behavior,”
he says, “perception is no more literal with respect to color, size,
shape, and sequence than is necessary, since literal perception takes
time and effort. The percept is reduced to a cue for action. But per-
ception can become literal whenever the observer needs to discrimi-
nate. Under favorable conditions it can be surprisingly exact, as the
experiments of the laboratory demonstrate. One can always look at
a thing carefully if there is a reason to do so.”® Thus an observer
exercises control over the amount of detail he will take in, just as an
artist might control the amount of detail he will include in a drawing.
The smallest, most literal details are neither the first nor the easiest
for us to appreciate.

Schematic perceptions are not merely less detailed; they are usu-
ally more meaningful, too. When an observer becomes cautious and
attentive, he tries to jettison these meaningful aspects first. This is
not always possible, but he tries anyhow. Coleridge said that esthetic
appreciation demands a “willing suspension of disbelief.” So does
perception. If you become too suspicious, if you try to eliminate
all your interpretations and expectations, your pcrceptual world will
crumble into meaningless fragments.

Imagine that you are visiting 2 psyc
al:_.ly around 1915. As you walk in, a ps
Without waiting for introductions, asks what you see on

“A book.”

“Yes, of course, it is a book,” he agrees,
see?”

“What do you mean, ‘What do

“I told you that 1 see a book. It is a small book with a red cover.”

The psychologist is persistent. “What is your perception really?”
¢ insists. “Describe it to me as precisely as you can.”
“You mean it isn’t a book? What is this, some kind of trick?”

hological laboratory—prob-
ychologist comes over. and,
the table.

“but what do you really

1 really see’?” you ask, puzzled.
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There is a hint of impatience. “Yes, it is a book. There is no
trickery involved. 1 just want you to describe to me exactly what you
can see, no more and no less.”

You are growing very suspicious now. “Well,” you say, “from
this angle the cover of the book looks like a dark red parallelogram.”

“Yes,” he says, pleased. “Yes, you see a patch of dark red in the
shape of a parallelogram. What else?”

“There is a grayish white edge below it and another thin line of
the same dark red below that. Under it I see the table—" He winces.
“Around it I see a somewhat mottled brown with wavering streaks
of lighter brown running roughly parallel to one another.”

“Fine, fine.” He thanks you for your cooperation.

As you stand there looking at the book on the table you are a
little embarrassed that this persistent fellow was able to drive you to
such an analysis. He made you so cautious that you were not sure any
longer what you really saw and what you only thought you saw. You
were, in fact, as suspicious as the New England farmer who would
admit only that, “It looks like a cow on this side.” In your caution
you began talking about what you saw in terms of sensations, where
Just 2 moment earlier you were quite certain that you perceived a
book on a table.

You.r reverie is interrupted suddenly by the appearance of a psy-
cholgglst who looks vaguely like Wilhelm Wundt. “Thank you, for
helping to confirm once more my theory of perception. You have
proved,” he says, “that the book you see is nothing but a compound
of elementary sensations. When you were trying to be precise and
say accurately what it was you really saw, you had to speak in terms
of_ color patches, not objects. It is the color sensations that are
primary, and every visual object is reducible to them. Your perception
of the book is constructed from sensations just as a molecule is con-
structed from atoms.”

This little speech is apparently a signal for battle to begin. “Non-
sense!” shouts a voice from the opposite end of the hall. “Nonsense!
Any fool knows that the book is the primary, immediate, direct,
compelling, perceptual fact!” The psychologist who charges down
upon you now bears a faint resemblance to William James, but he
seems to have a German accent, and his face is so flushed with anger
that you cannot be sure. “This reduction of a perception into sensa-
tions that you keep talking about is nothing but an intellectual game.
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An object is not just a bundle of sensations. Any man who goes about
seeing patches of dark redness where he ought to see books is sick!”

As the fight begins to gather momentum you close the door softly
and slip away. You have what you came for, an illustration that there
are two different attitudes, two different ways to talk about the in-
formation that our senses provide.

The notion that perceptions are built from sensations the way a
wall is built of bricks is now generally recognized to be unsatisfac-
tory. Ordinarily, the perception of an object is possible only because
we are willing to go far beyond the sensory information we are
given.S We are usually unaware how far we leap to reach a per-
ceptual conclusion. The leap itself is, of course, unconscious. All such
Processes are unconscious; only their end product appears in con-
sciousness and is accessible for introspective analysis. But even
though our conscious experience is much the same, the way we
describe it need not be. When we talk about our sensations, we are
trying to talk about the information we must have had before we
made the leap; when we talk about our perceptions, we are trying to
talk about the same information after we have made the leap. The
Question as to which way of talking is truer, which more nat_ural or
More immediate, is an interesting One, but it is not essent.lal that
We decide it before we can proceed with our study of perception.

The leap that carries perception beyond sensation is ofte'n ca.lled,
after Helmholtz, an unconscious inference, and the perception itself
N unconscious conclusion. Inferences and conclusions sound very
intellectual, and some people object to this way of talking about per-
Ception. We should clearly recognize that the infere_nces of Pc?rceptlon
are not the articulate, deductive inferences of a trained logician; they
are more the tacit, inductive inferences of a gullible child.

Two processes, one that tries to test hypotheses, another.that tries
o integrate details, must cooperate for veridical perceptllon. Afld
?ach Process, if given full sway, carries its own style and attitude with
. In the cautious, literal attitude we remain open to many hy-
Potheses, we welcome evidence that will narrow the field. In the
confident, schematic attitude we have already adopted our hypothesis,
and we take all the evidence as consonant withit. =

What does it mean to say that perception ordinarily goes beyond
the information that the senses actually provide? Some examples are
Needed.
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An interesting class of perceptual problems arises from the fact
that the retina—the light-sensitive surface in the back of the eyeball
where the optical image is projected—is a two-dimensional surface.
The world we move around in has three dimensions. How are we
able to perceive a three-dimensional world with a two-dimensional
retina? It is easy to play tricks on such a device. For example, a small
object nearby can cast exactly the same image onto the retina as a
larger object farther away; this is a simple fact of projective geometry.
In principle, therefore, it should be impossible to decide whether any-
thing is a small object nearby or a large object in the distance. In
fact, we manage to make these judgments of distance with consider-
able accuracy. How do we do it? The clues we use have been studied
in great detail. For one thing, our two eyes give us slightly different
images of the object, a fact that can be easily verified—what child
has not spent hours fascinated by the discovery?—by covering first
one eye and then the other. The nearer an object is, the larger will
be the difference in its image in the two eyes. Thus the amount of

a

Fig. 10. If two playing cards, both of standa

. C rd size but separated from
a subject by different distances, as in «

» are viewed with one eye against
erent optical images on the retina
judged to be farther away; relative
stance. This judgment will be con-
iew of a corner of the distant card;
er cue for the perception of distance. However, if
er card is carefully cut away, as in b, the distant

of the eye. The smaller image will be
size is a cue for the perception of di
firmed if the nearer card blocks the v
interposition is anoth
a corner of the near
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difference between the eyes provides information useful for judging
distance. A much simpler kind of information is provided by the
fact that near objects will block distant objects from view. Moreover,
a distant object is likely to appear hazy, to move more slowly, to have
less intense colors, to have finer surface texture, and so on and on.

In addition to all these sensory clues, however, we make consider-
able use of our prior knowledge of the object we are looking at. We
know, for example, approximately how large shoes are. When we see
a shoe, therefore, we can judge its distance in terms of its assumed
size. It is possible, to be sure, that an energetic psychologist might
construct a shoe six feet long. If he does, he can easily fool people
about its distance, for no one normally expects to see shoes that size.
In short, it is a part of our tacit assumption about the world that
shoes—and people, trees, cigarettes, cars, and the like—regularly
come in certain familiar sizes. When we judge distance, we use our
knowledge of these sizes to infer the distance that would be appro-
priate.

Figure 11 makes the point. How far away you think the ball is
depends on whether you think of the ball as a marble, a Ping-Pong
ball, a billiard ball, or a large beach ball. Your perception changes
directly as a function of your conception of the scene you are view-
ing.” In Chapter VIII we will pursue this topic further.

Our previous familiarity with the visual environment has such an
important effect on what we sce that many psychologists have used

QeccC

will depend on what kind of ball you

Fig. 11, Where you see the ball
assume jt js,
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this familiarity as the basis for defending a distinction between sensa-
tion and perception. Sensations are unlearned, they say, but percep-
tions are the meanings we learn to aitach to the patterns of sensation.
The assumption that we have no unlearned perceptions is probably
too strong, but it is certainly true that learning can account for many
of the perceptual schemata we use. In the example of the three basins,
our sensations of warmth and coolness are unaffected by previous
learning; but there would be no perceptual illusion if we had not
previously learned that a given volume of water must have a rela-
tively uniform temperature. Many other perceptual phenomena can
be accounted for by arguments similarly phrased in the language of
learning.

But let us consider some more examples. Distance is not the only
perceptual judgment one can study. For example, how bright is a
particular surface? Your estimate depends not only upon the color
you assign to the surface, but also upon the kind of light you think is
falling on it. If you are misled in your estimate of the illumination,
you will make an incorrect judgment of the brightness of the surface.
The importance of a viewer’s assumptions about the ambient illumina-
tion can be demonstrated by an amusing trick. Take two discs and
paint one white, the other black. Hang them by black threads about
a.foot apart. Take a spotlight and focus it carefully on the black
disc. Now dim the lights in the rest of the room until the black disc
under the spotlight seems as bright as the white disc that has no
special illumination. Put a screen up so that the spotlight is out of
sight. The experimental situation is diagrammed in Figure 12. Now
you are ready to test your friends. Call them into the room and ask

them to judge which of the two discs js brighter. After they have
looked and decided,

¢ beam. The viewer will almost certainly have
the highly illuminated, apparently white
what it is—a black surface! There is no
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And, incidentally, when the objects are withdrawn from the light
beam the disc returns immediately to its original appearance. Simply
knowing that the spotlight is there is not enough; we must sce the
illumination. So apparently our percepts are not completely at the
mercy of our conceptual knowledge.

DIM
GEILING
LIGHT

SCREEN
M
BLACK WHITE

periment. The person who does not
know about the spotlight will judge the black and th_e white discs to have
equal brightness. A small piece of paper thrust into the light beam,
however, makes it obvious that the left disc is black.

Fig. 12. Concealed illumination ex

Nevertheless, these examples of perceptual inference should suffice
to make the point that our tacit assumptions a_tbout th.n'aturc of
the perceived object can play an important role in determining what
we see. The point can be made to look paradoxical, for it secems to
imply that we must know what we are seeing before we can know
what we see. But there is really no paradox. We often know pa_rt:a!]y,
in advance, what we do not know completely. We know what kinds of
things to expect in different situations, what aptioqs or events are the
most probable in a given place at a given time in the company of
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given people. We try to interpret any new expt?riences we have in
such a way as to be consistent with our previous experience. Of
course, when a strange psychologist takes you into the House of Un-
known Horrors that he calls his laboratory and asks you to sit
quietly in a dark room until you see or hear something, you are not
likely to do much perceiving. It is doubtful that you could recognize
your own face in such a context. In the strange and unpredictable
world of the laboratory you may indeed try to retreat to the literal
description of your sensations in order to communicate your experi-
ences. Perhaps that is why psychologists who spend most of their time
studying people in a laboratory environment often forget how much
inference is involved in the perceptions that o
settings, and how much aid a little advance in

But no matter how cautious one tries
pletely literal description of one’s experience in the language of pure
sensation. Some inferences about the nature of our world will always
slip in to spoil the game. For example, it is difficult, probably im-
possible, to describe visual éxperience in terms of local patches of
different colors and brightnesses without saying anything about the
fact that these patches have boundaries, that there are relatively
sharp discontinuities, contours, in the visual field, where one surface
appears to stop and another begins. But these are not pure sensations.
As the gestalt psychologists like to point out, these are relations
among the parts of the whole visua] field. The contour exists by vir-
tue of a relation between two adjacent patches of colored surface.

ccur in more familiar
formation can furnish.
to be, one cannot give a com-

fact that they are assumptions.

Contours define shapes, and shapes are much harder to describe

than simple sensations. If the contours are three straight lines that
bound a surface of relatively uniform color
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of the total situation that can be ignored when one speaks of colors.
For one thing, one speaks about the triangle as a unit, as a whole, as
a thing. And for another, the perceived triangle stands out from the
surrounding area; it forms a figure against a background. This figure-
ground relation is so spontanecous and natural that one usually ig-
nores it entirely. One way to appreciate its importance is to have
the relation suddenly change. For example, in the upper half of
Figure 13 you can see a white triangle against a black background;

d(___:__.——__—_—;—___“———"—:'

often be organized in various ways:
nt organizations that we might expect
on view. The easiest configuration to

S¢e is probably a, which represents a white triangle seen lying on top of
a square black card that seems in turn to lie on top of the white page.

owever, figure and ground can also be organized as b, a square black
card with a triangular hole lying on top of the page, or as ¢, a square
hole cut in the white page to reveal a black background underneath it.
:_Fhe hardest to see is probably d, which is supposed to represent the
real” situation—black ink and white paper all in the same plane.

Fig. 13. Figure and ground can
4 b, ¢, and d indicate four differe
to find if we could get a cross-secti
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or you can see a black template lying on a whiFe page, in which case
the black area becomes the figure against a white ground, ar?d 50 on.
Four different ways of organizing this arrangement are indicated
schematically in the lower half of Figure 13. As you stare at the
figure, the figure-ground relations can switch back .and forth almost,
but not quite, at will. (Another example is shown in Figure 14, and
left as an exercise for the reader.)

JHE

Fig. 14. What is this?

moment is highly organized, highly Structured. If thijg statement has
any meaning, it is that what we €xperience in one part of the per-
ceptual field is related to what we experience in other parts. To talk
about sensations as if they exist in isolation, or can be
one part of the field to another without changing,
tremely artificial. As soon as a s i i

perceptual whole, its character is changed by the other parts of the
configuration.

moved from
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be convinced that a light went on in one spot, and then moved
through the intervening space and stopped in the second spot, where
it vanished. In other words, the observer reports light coming from
the space between the two sources. It is not possible to speak about
this transient light as emanating from nowhere, as if it were an inde-
pendent atom of sensation, for it derives its existence entirely from
the pattern or configuration of the two lights in space and time.

Most psychologists no longer try to reduce the perceptual worl'd
to sensory elements, nor assume that they can learn about compli-
cated experiences by studying only the simple ones. More and more,
psychologists who study perception are shifting away fr0n.1 their old
question, “How can I analyze this perception into its basic a_toms?”
and are beginning to ask a different question, “How can I.d1scover
the transformations that a perceiver can impose upon the mfom'aa-
tion he takes in?” And with each new step forward in understanding
the transformations, one gains increased respect for both the com-
Plexity and the beauty of our perceptual machinery.



CHAPTER VIII

SPACE

The world consists of more-or-less solid objects arranged irregularly
in familiar, stationary, three-dimensional space. This organization of
things in space seems common, natural, and inevitable. We all take it
for granted; it is too banal for comment. When we stop to analyze it,
however, this altogether familiar organization becomes a rich source
of insight into the way our minds work.

Consider space. One does not literally see space, the way one sees
surfaces, colors, contours, shadows; one infers it, either perceptually,
conceptually, or both. Space is one of the abstract schemata we im-
pose on our world in order to make experience more coherent and
meaningful.

A spatial schema can take several different forms. Space can be
flat, as in a child's drawing; with two-dimensional retinas in our eyes
the wonder is that we so seldom sce a flat world. Or space can be
positional; this is probably the schema most used whenever we are
interested in specifying the location of one thing relative to another.
Or space can be the great container of al| objects; that is the infinite
system of absolute coordinates so valuable for classical physics.!

Which of these schemata is the true one? Prior to the time of
Newton space was generally defined as a relation between objects.
Empty space was thought to be meaningless, because space and place
could be understood only in terms of the objects involved. But New-
ton boldly introduced the framework of absolute space and stated
his laws of mechanics in terms of spatial coordinates that extend to

114
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infinity in all directions. Today we find Newton's system so natural
and obvious that we are surprised to learn how bitterly his contem-
poraries objected to this metaphysical assumption that space, like
F}Od, was infinite. But no one could then find a way to deal with the
inertia principle in terms of a relative schema. Not until Einstein’s
theory of relativity was it possible for physicists to give up the con-
tainer concept and return to a simpler positional schema. Fortunately,
however, we do not have to decide which schema is correct in order
to get ahead with our studies of psychological space.
Psychologically, there are two related, but roughly distinguishable
Ways one can impose spatial schemata on ordinary affairs. There is,
first, perceptual space, which provides a frame of reference for every-
thing we see, hear, or touch as we g0 about our daily business. Per-
ceptual space is the indispensable guide for all our movements and
manipulations. But there is also a second schema, which can be called
Conceptual space. This includes the space that physicists and astrono-
mers talk about, but also something much more familiar to a layman.
Our psychological worlds do not end with the furthest reach of the
senses. Behind that wall there is a room full of familiar things, and
beyond that a yard, also familiar, and the whole is embedded in the
matrix of a town, which in turn fits into a region located on a con-
tinent that js part of a sphere that rotates around the sun. This ex-
tended image of space is built up slowly by experience, b.y fitting
Smaller regions together into larger ones, by asking questions, by
Studying maps. It is never perceived directly, however, as a f.ace, a
room, or a doorway can be perceived. People can tell us about 1t, can
€ven draw pictures of it, but they are conceptual, not perceptual
Pictures,
But the trouble with this distinction is that so much of conceptual
SPace keeps intruding into perceptual space. It is almo_st impossible
t(_’ keep them separate. As soon as one begins to con§1ds3_r even t'he
Simplest problems, one discovers that space perception IS riddled with
lr_lferences, hypotheses, assumptions, meanings, expectations, that sie-
Tive from conceptual space. Figures 10 and 11 in Chapter VII- provide
two simple examples of a conceptual influence on perception. The
8reat puzzle is why our conceptual space seems to affect some per-
Ceptions and not others. '
Perceptually, an amazing thing about space !
at some object. Now look to the right of it.

s its immobility. Look
Now to the left. The
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object does not move, but sits solidly still in one place while you
move your eyes or your head. You perceive a stationary object—
a truly marvelous accomplishment. You do not find this strange?

Recall what happens to optical images in your eyes. Patterns of
light and shadow must flash rapidly across your field of vision every
time you shift your eyes. Your sensations are in kaleidoscopic flux,
yet your perception of the world around you remains quite stable.
When your eyes move to the right, the effect on your visual sensations
should be exactly the same as if your eyes remained fixed while the
entire scene swung to the left. In principle you should be able to per-
ceive it either way: with you fixed and the world moving, or with the
world fixed and you moving.

You see the world as fixed because this is your tacit theory of
space—if “theory” can be used so loosely. In order to believe in your
theory, you have to learn a very precise and delicate relation between
the movements of your eyes and the changes in your visual expe-
rience. If you doubt the fragility of your apparently fixed, stable
objects, do this: Take a pair of binoculars and once more scan back
and forth across some object. Now you will find—unless you have
used the binoculars a great deal—that the object moves as you change
your angle of regard. The magnification provided by the binoculars
alters the customary ratio of movements to visual changes. With this
delicate perceptual-motor system out of balance, you can move
mountains by turning your head. Perceptual mountains, that is. Your
conceptual mountains remain stationary even while your eyes report
they are moving.

Binoculars are not the only way to put the perceptual-motor system
out of adjustment. Try the following illusion: Take a strip of paper
about two inches wide and eight inches long and fold it three times
as shown in Figure 15. Place it on the table resting on the two folds,
with the outside flanges sticking up. Now close one eye. Imagine that
the two corners labeled x in Figure 15 are not down on the table, but
are actually standing up above it, as if they were on the top edge of
a standing screen. (A similar reversal is more easily achieved while
looking at the two-dimensional drawing in Figure 15, but with a little
persistence you can also reverse the three-dimensional object.) When
you have succeeded in getting the reversal to occur, slowly move your
head to the left and right. If your perception of the paper is reversed,
you will see it tilt and twist in a surprising way.? Once again, moving
your head moves the world.
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Fig. 15. The Mach-Eden illusion. Fold a strip of paper as shown and
eXamine it with one eye. Imagine that the corners Xx, wt_lich in fact lie
on the supporting surface, are on the top edge of a standing screen, and
lk_lat the illumination comes from the opposite side. While the three-
dimensional figure is reversed, head movements produce apparent move-
Ment in the object itself.

This phenomenon can be made to scem even more dramatic if
You will hold the paper, one end in each hand. Now, with the figure
reversed, rotate your hands toward your body. The paper almost
feels alive as it twists in the opposite direction’ _

Anyone who argues that all percepts must be familiar and meaning-
ful has trouble understanding illusions like this one. Where could we
have learned to see such improbable motions? Nowhere, of course.
In this case it is not the percept itself that is learned and probable
and familiar; what we have learned is a way to process the incoming
information. Whatever it is that we do when we se¢ three-dimensional
Objects, whether it is learned or inborn, W€ persist in doing even when
the outcome is surprising and unfamiliar. Any learning that is in-
volved in space perception has to do with the operations we perform;
We do not simply memorize new connections between visual stimuli
and motor responses. We learn to make the transformations which
are usually most successful in reducing the gap between our per-
Ceptual and our conceptual space. .
_ The fact that the apparatus by which we learn about the wprld is
itself in part a product of learning is demonstrated by our ability to
Telearn according to new rules. If the outcome of our perceptual
transformations persists for a long enough time in looking strange and
Unusual, we may eventually come (0 terms with it. The remarkable
€xtent of human plasticity was demonstrated by G. M. Stratton as
early as 1896.3 Stratton constructed an optical headgear that rotated
9
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the visual field 180 degrees; not only was the world turned upside
down, but left and right were reversed. It was a clumsy thing con-
sisting of a tube eight inches long mounted in a plaster cast, but he
wore it for eighty-seven hours over a period of eight days, replacing
it by a blindfold while he slept. His right eye could see through the
tube, although the inverted field was greatly reduced in size; his left
eye remained covered by the plaster cast. In spite of the inconven-
iences of this gadget, Stratton was able to make some instructive
observations.

On his first day in topsy-turvy land he was thoroughly disoriented.
His feet were above his head; he had to search for them when he
wanted to see if he could walk without kicking things. His hands
entered and left his field of view from above instead of from below.
When he moved his head, his visual field swung rapidly in the same
direction.. He could not easily recognize familiar surroundings. He
made inappropriate movements and could scarcely feed himself. In
spite of nausea and depression he kept going and gradually he began
to get accustomed to his rig. By the second day his movements had
grown less laborious. By the third he was beginning to feel at home in
his new environment. By the fifth day the world had stopped swing-
ing when he moved his head; he was thinking about his body in terms
of new images and was often able to avoid bumping into objects
without thinking about them first. Most of his world was still upside
down, but this didn’t bother him much any more. Stratton com-
mented that he did not modify his old conception of space; he simply
suppressed it and learned a whole new set of visual-motor relations.
His old, familiar conception of the world was no help to him. In fact,
the conflict between the old and the new was the major obstacle he
had to overcome. When the experiment was finished and he took the
lenses out of the tube, he was again disoriented and bewildered for
several hours before he became accustomed to the normal view of
things.

Stratton’s experiment has been repeated; there is no doubting the
validity of his observations. The most extensive studies of this type
have been reported by Ivo Kohler,® who used either left-right or
up-down reversals, but not both at the same time. The up-down
reversal i1s easier to adapt to, but in both cases a person learns to
make correct movements days or even weeks before he begins to
perceive a scene as if it were normally oriented. Even then there are
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puzzling effects when one part of the scene looks normal but another
part looks reversed; perceptual adaptation becomes complete only
after many weeks of wearing the lenses.

These experiments demonstrate that a completely new relation be-
tween the visual world and the world of muscular movements can be
learned in a relatively short period of time. The visual-motor relation
we are accustomed to is not inviolate. It is simply something we
have learned to live with.

_ The importance of movement can be emphasized by a short detour
'Nto fantasy. Imagine a special tree that through some kind of
druidical magic is half animal and half plant. This wonderful tree
has sense organs—receptors sensitive to light, sound, odor, taste,
touch, static position——connected by sensory nerves to a large and
elaborate brain. The tree has everything that an animal has, except
that it lacks a motor output. There aré no motor nerves, no muscles,
No glands. In short, the tree cannot do anything about the informa-
::{OH it picks up. It must stand rooted in one spot, as trees have always
one, moving only with the wind.

Here is the question: Would this strange tree have any advantages
OVer an ordinary tree?
be i\lny knowledge the imaginary tre€ might acquire would,. of course,
it S;viless. What good would it do the tree to sec lumberjacks COf{ln-
if 1t hat advantage can it gain from knowing the forest is on fire
o can do no more than feel pain? Wlthout. muscles, the tree can-
i Speak; it has no way to communicate 1ts knowledge to other

BS Or to share in their experiences. _
lionlzt to discuss the tree in these terms seems (0 imply that a mo-
ton fss tree can accumulate knowledge. The implication may go
the ar. A tree that cannot move can know almost nothing, even

ugh it has all the marvelous equipment of receptors, NEIVes, and

bra; "
an. A basic difficulty the magical tree can never overcome is that

it ¢ )
annot move its sense Organs. Animals can move, not only to ap-

Ef;)ach the things they want and to avoid the things t‘hey. fear, but
ag to change the Jocation of their €yes and ears. This sm.lple fac_:t
or’ @ tremendous influence on the Way they must organize their

perlEnce.
Sug?ﬁ:’ft:-h\&'ith eyes might see a housc_ ne
Cover tj at the house had another side
e thickness of reality it is necessary

arby, but the tree could never
concealed from view. To dis-
to move around in it. We
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must be able to walk around the house and then, somehow, to con-
struct a single object that accounts for all the different views we had
of it. A tree with eyes but unable to move would not need an cx-
planation for such diversity as movement generates; it would never
see deeper than the flat surface of appearances. The tree’s world
would have the same flatness a child sees when it looks at the stars
as tiny holes in the great black dome of the night,

Moreover, our tree would not be able to distinguish size from dis-
tance. When things approached the tree they would be seen as ex-
panding in size. The tree would have no way to learn that it takes a
long time to move through a long distance. And without motions
through distances, the tree would have no use for time, and hence
no way to date its memories. In place of three dimensions of space
and one of time, the motionless tree would have but two dimensions
of space. In fact, if the tree’s eyes were exactly like ours, it might
see nothing but movements: when a visual image is completely
stabilized on our retinas so that it continues to stimulate the same
visual receptor cells in spite of our eye-movements, the image will
disappear entirely in twenty or thirty seconds.® It is another case of
sensory adaptation. For our visual system to work at all, it must
experience continuous change in the images that fall on it. This
change comes automatically when we move about.

A sentient but immobijle intelligence would not develop anything
resembling the state of consciousness that men, and probably other
mammals as well, take for granted. Only an active being can possess
knowledge of an objective reality as something distinguishable from
its own private pains and joys.

Our conception of space and time is reserved for creatures who
can move about in space and time, who need space and timc to re-
duce and simplify the confusion of appearances reported by their
moving sense organs. To attain the conception of a stable environ-
ment of objects when the only evidence we have is a haphazard flow
of energies into our receptors is one of the great triumphs of child-
hood. Yet we scarcely notice that it happens. Space and time were
always there, as far back as we can remember. In the words of the
great German philosopher, Immanuel Kant, space and time are
a priori categories of experience, given by the nature of the mind
itself. But of course! Before we had the concepts of space and time
as a coordinate system to organize our experience, we had no intel-
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ligible cognitive structure. Of course we cannot remember or imagine
what it was like not to have such a frame of reference. But that does
not mean there was never a time in childhood before we had discov-
ered these majestic coordinates of the adult mind.

Sensitive trees are purc fantasy. Nothing of the kind could ever
exist. Or could it?

Before we move on too quickly, we should pause to consider the
frog. Oddly enough, in the visual modality, at least, there is a crude
resemblance between a frog and a tree with eyes.

A frog’s head and eyes do not move to notice events or to search
for objects or to look where it is going. They move, but only to com-
Pensate for movements of its body, for instance, when a wave rocks
its lily pad. The frog’s eyes are actively stabilized. It has, at least to a
first approximation, the kind of immobile visual apparatus that the
magical tree would have. It is true, of course, that frogs can move and
trees cannot. But on land, frogs move by sudden jumps. Since they
are equally at home on land or in water, they do not care where
they come down. What a frog sees during its jumps we will never
know, but we can probably assume that on land most of the frog’s
Iooki"g is done while it is stationary. The resemblance is imper_fect
_bUt a frog is enough like the imaginary tree to make the comparison
INteresting. .

What does a frog see? The most striking thing about its vision 1S
that the frog never responds to stationary objects. It will aL_ltomatx-
Cally try to eat any buglike object that is about the right size, anfj
Moves. But the frog would starve to death in the midst of pl.enty if
Its prey were motionless. It does not see color. The lens of its eye
IS the fixed-focus type and leaves the wretch nearsighted on land,
farsighted under water. Its visual acuity must be very poor; 1t cannot
See details the way we do. In short, the frog, like our tree, has a very
'Mited Kind of vision. All the evidence says that frogs have not the
fi;::;f: inkling of the elaborate spatio-temporal world we humans

It is possible to get some idea of what a frog can sc by recording

Clectrical potentials from its visual nervous system. With a micro-
Clectrode properly placed in the optic nerve, the experimenter can
Vary the pattern of light entering the frog’s eye until he discovers
W,hat it takes to stimulate a particular nerve fiber. With this tech-
Nque it has been found that there are four different groups of fibers.®
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Each group is activated by a different kind of stimulation in the eye.
Apparently, therefore, there are four separate operations on the
image in a frog’s eye; the outcome of ecach different operation is
transmitted to the brain by a different group of fibers.

One operation detects the occurrence of any sharp edge separating
light from dark. If such an edge moves into the field of vision and
stops, one group of fibers starts to fire nerve impulses up to the brain.
A second operation detects small, moving spots; this is the bug-
detector. Another operation detects the presence of a moving edge.
A fourth detects the onset of darkness in any large area of the visual
field. These four operations comprise the total vocabulary of visual
forms and cvents in a frog’s world. Obviously, anyone who insists
on talking about perception as a compound made up of many ele-
mentary color patches will find little to say about a frog.

These studies prove that it is possible to get some use out of a
stationary eye after all. Granted, it is nothing at all like our own
visual experience; but notice how the stationary cye is used. It waits
inert until one of four things happens and then it responds appro-
priately. To everything else a frog is blind. In other words, a frog
has four a priori categories of cxperience; certainly its visual expe-
rience is not constructed by some kind of Wundtian association of
simple sensations. The frog is on the side of Immanuel Kant and
against the British empiricists.

Before we conclude that frogs are hopelessly special and unique,
we should recall that there is a long, largely German, tradition in
philosophical psychology according to which perception is to be con-
sidered in terms of the operations of testing and sorting, rather than
in terms of associating elementary sensations. Perhaps a frog is not
an unusual, but an unusually simple, case.

If a frog’s eye can perform four separate operations, presumably
a mammalian eye can perform many more. Can one specify what they
might be?

Perhaps a few of them can be illustrated. For example, operations
on the image in the human eye probably should include the rules of
grouping discovered by gestalt psychologists. The gestalt psycholo-
gists have not generally talked about their work in this context, how-

ever, sO we must interrupt our argument briefly to illustrate the sort
of puzzles they like to study.
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An important question for gestalt psychology is to understand why
some parts of the visual world hang together as unitary configurations
and other parts do not. Located irregularly in space, denser below the
Natural plane of our eyes, are middle-sized clumps of stuff that resist
our pushes, that go all together when they do move, that have colors
and textures and shapes that persist in time. We usually see these
Clumps ag figures which stand out against their backgrounds. Gestalt
Psychologists have listed a number of factors that affect the passively
Perceived patterns:?

_ Proximity. The smaller the interval between them, in space oOf
t'm_e! the greater is the tendency to group two things together as a
Unit. The effect of proximity is illustrated in Figure 16.

Similarity. 1f two things are similar, we tend to perceive them as

belongi“g together. The effect of similarity is illustrated in Figure 17.
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z-‘iglg. 16, Proximity causes us to group the dots into three pairs of vertical
Slumng
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Fig. 17. Similarity causes us to see vertical, rather than horizontal, lines
of dots.

It is a simple matter to put the different factors in competition
with each other. For example, in Figure 18 the columns of similar
dots are farther apart, or, if you prefer, the columns that are closest
together consist of dissimilar dots. Such patterns are fickle: they shift
easily whichever way they get the most attention.

Common fate. 1f things move together, at the same time in the
same direction, we group them together as a unit.

Set (Einstellung). An observer who has seen things grouped in
one manner will remain set to see them that way even when the con-
ditions are slowly changed until the original grouping is no longer
appropriate.

Direction. 1f one pattern continues in the same direction as an-
other, the two patterns will be grouped together (as, for example,
when two lines intersect to form four line segments).

Closure. Things will be grouped together if this produces a
closed, stable, balanced, symmetric, “good” figure.
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Habit. Things will be grouped together if they are familiar in

that grouping. For example,
NOONNOONNOONNOONNOON

would, according to the factor of similarity, be scen as pairs of N's
alternating with pairs of O’s, but reading habits enable us to see
this configuration either as an alternation of NO and ON, or as a
sequence of NOON's. In this example, habit and similarity conflict,
but we can tip the scales in either direction by allying proximity with
one or the other:

N OO NN OO NN OO NN OO NN OO N,
or

NO ON NO ON NO ON NO ON NO ON,
or

NOON NOON NOON NOON NOON.

All of these factors are purely sensory—no movements by the

O @ @ O O @

O @ @ O o @

O e @ O O @

O o @ O O ©

f}:g- 18. Proximity and similarity are here put in opposition. The result-
U grouping is unstable.
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observer are required. Our intelligent tree might be able to notice
such clusterings and groupings in its env_ironment on the basis of
these gestalt factors.® But it would have !ltllc_ree?son to suspf:ct the
existence of objects and no real use for the ob}ecuve.hypolhcsm even
if it did suspect. Many other factors become effective, many other
perceptual operations are required, as soon as we bt':gm to move
about and to obtain simultaneously varying information about an
object from two or three sense modalities at the same tim.e. Then we
must, if only for the economy in our cognitive bookkeeping, reduce
all our many different impressions to a single object that is the source
of those impressions. We can summarize a great variety of stim_ula-
tions by a single conception of an object and so simplify our idea
of the world we live in. We need not memorize separately all its dif-
ferent aspects, distances, illuminations, motions, warmths, and so on,
in order to remember an object and to recognize it when we see it
later.

These gestalt factors describe some of the ways we transform our
perceptual experience. They indicate some of the operations we use
to impose structure, coherence, and organization on our perceptual
flux. The same can undeniably be said of a frog. In a sense, therefore,
We can imagine a certain functional similarity between a frog’s per-
ception of space and our own. But the differences far outweigh the
similarities. We have greater acuity, a wider variety of operations, a
way to cope with moving sense organs. We have color perception,
depth perception, stereoscopic perception. And most important of
all, a human eye is backed up by the vast resources of a human
brain. This marvellous organ enables us to learn or invent new oper-
ations, and new ways of combining the results of old operations.
Whereas a frog is forever limited to its four, we can devise new
operations, new tests, new categories.

Instead of worrying about magical trees, therefore, it might be
much more to the point to wonder h
how he acquires, combines, and bu

skills. Unfortunately, children cannot say and adults cannot remem-
ber how a child’s conception of space differs from an adult’s. The

most we can do is to patch together various scraps of evidence
in as plausible a guess as we can formulate.

Some psychologists have tried to infer the child’s world from
his drawings. To anyone who objects that a child is too poor a drafts-

ow a child experiences space and
ilds his vocabulary of perceptual
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man to show us what he really sees, they reply that it is not lack of
skill that makes the child’s drawings what they are. An adult who
draws with his left hand can produce unskilled drawings, but they
are totally different from a child’s. There is a lack of differentiation
in a child’s drawings that cannot be explained as mere clumsiness.
The child seems to have something very different in mind.

Rudolf Arnheim has summarized the development of drawings as
a succession of stages.® At first the child gestures, scrawling with mo-
tions that make his feelings visible. Then, says Arnheim, he discovers
the circle, the closed contour that isolates the space inside from the
space outside. These circular scribbles have the character of objects,
and a child will use them to represent all objects, indiscriminately.
At this stage, for example, one circle may represent both head and
body, as though the two were not yet clearly differentiated for the
child.

Fig. 19. Do children really see people this way?

Next he begins to combine circles and straight lines, but his first
Serious experimentation with linearity is usually confined to the hori-
zontal and vertical directions. Only later does the child add oblique
Angles. Eventually he begins to fuse several units into a continuous,
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more differentiated contour. By this time a fairly advanced level of
perceptual-motor skill has been attained. -

At first a child draws everything the same size; a house, a man, a
cow will all be equal in height. Any child who lived in such an
elastic space would never be able to find his way around, but when
he draws pictures he seems to tell us that all objects are equal, that
they are all isolated from each other by a standard distance .a'nd
never overlap, that they all present their most typical and familiar
aspect toward the artist’s eye, that the child can even see through the
surface to the parts inside.

It is impossible to believe that such pictures faithfully represent
what a child perceives; indeed, many children spontaneously express
dismay that their pictures look so strange. Instead of perceptions
they are loaded with conceptions, only slightly less stylized than the
pictograms that must have served as the earliest kind of writing.
It is as if the child drew up a verbal list of all the objects he wanted
to include in a finished picture, then drew each independently, ac-
cording to his own conception of the object. Adult notions of per-
spective, of light and shadow, of foreshortening, of interposition of
a near object in front of a distant one—which are part of the
repertory of the adult draftsman—are completely missing from chil-
dren’s drawings. It is not that the child wants it this way, but un-

equipped with this repertory, the child cannot conceal the underlying
conceptual nature of his drawing.

With these drawings we seem, therefore,
the realm of space perception, beyond the ta
esses that guide us through three dimensions, and into a realm of
purely conceptual space, a synthetic realm filled with isolated, equal-
sized, stereotyped, almost Platonic objects.

The two realms must be related, yet distinct; compatible, yet self-
sufficient. If it ever becomes absolutely necessary to draw a sharp
line between them, we will be in serious trouble. Like so many of
the terms psychologists use, the distinction is meaningful but vague.
Exactly how these crude notions of perceptual and conceptual space
should be replaced by scientific terms more precisely defined is one
of the thorny questions facing psychologists of the future.

to have passed beyond
cit and immediate proc-



CHAPTER IX

FRANCIS GALTON,
ANTHROPOLOGIST

One of the most important books in the history of Western thought
IS Charles Darwin's The Origin of Species by Means of Natural
Selection. This book, which freed intelligent men of an ancient su-
Perstition and signalized the scientific maturity of the life sciences,
:;';Uel'l(fed the development of modern psychology as mu-ch A ALy
e er single event in the nineteenth century. It _wou!d be lmpqsmble
Whu“derstand what psychologists today are trying to accomplish or
thiy they go about it as they do unless one first understood some-
> Ng of the importance of evolutionary theory for our contemporary
S,II?“ of man and his destiny.

the i:' appearance of Darwin’s .book ip
g debOSt intense and exciting kind. Wit
o ate at Oxford between Thomas Henry H

science, Darwin, evolution—and Bishop Wilberforce—who de-
eNded the Book of Genesis—caused a public sensation in England.

ilberforce asked Huxley whether it was through his grandmother

0 .
o his grandfather that he claimed descent from an ape, thus phras-

iléi]}he central issue in terms every man couId. understand. Huxley
ndled~ that an ape would be preferable to the Bishop as an ancestor,
AlWlth that the battle began. Science and religion were at it again.
eOrthopgh we tend to think of biological evol}mon as Darwm_’s
Y, its origins are quite ancient. Its systematic development 1n

129

1859 set off controversy of
hin a year of its publication
Huxley—who fought
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modern times is often said to have begun with George Louis Leclerc,
Comte de Buffon, whose forty-four volumes of Natural History pub-
lished in France between 1749 and 1804 attempted to tie together
isolated facts and observations into a connected story. Buffon’s
highly readable style did much to popularize nature studies, but he
is usually remembered as a poor scientist. Nevertheless, he saw that
the historical development had to be accounted for and that an
Aristotelian argument in terms of final causes would not suffice.

It was Erasmus Darwin who, toward the end of the eighteenth cen-
tury, considered almost every important idea that has since been
put forward as an explanation of the way one species can be trans-
formed into another, including the ideas for which his two grand-
sons, Charles Darwin and Francis Galton, later became famous.
Erasmus Darwin’s belief that all warm-blooded animals developed
from “one living filament” endowed with animality by the Creator
deserved a-better reputation than it gained. Perhaps his Victorian
grandsons failed to mention him because they were embarrassed by
his penchant for irregular romantic adventures, but more likely the
reason was that his name became linked in the public mind with an
evolutionary theory put forward by the Chevalier de Lamarck.

Lamarck’s was a behavioral theory of evolution. The giraffe
reached up for the highest branches until, after many generations, he
stretched his neck to its present odd proportions. The crane got its
long legs through generations of stretchir
the water, and the snake lost its
tracting them in order to mov
detected. The behavior of one ge
these small changes are then pas

1g them while standing in
legs entirely after generations of re-
e through the grass without being
neration affects its bodily structures;

sed on to its offspring. This process
continues generation after generation until the cumulative effect

is sufficient to create a recognizably new species. The doctrine 1s
usually referred to as “the inheritance of acquired characteristics,”
and its best-known advocate today is the Russian, Trofim Denisovich
Lysenko. Unfortunately, Lamarck’s cxamples made the theory of
evolution sound slightly ridiculous and when the famous French
naturalist Baron Cuvier refused to entertain an evolutionary hypoth-

esis because the evidence was so inadequate the theory seemed to
have suffered a mortal blow.

Although evolution was not scientifica

Ily respectable during the
first half of the nineteenth century,

people persisted in talking about
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it. Auguste Comte advanced an evolutionary hypothesis for social
development. Herbert Spencer accepted Lamarck’s ideas and
searched for a philosophic justification for the concept of progress.
Charles Darwin set about collecting the evidence that would be
needed to convince such men as Cuvier. Patrick Mathew and Ed-
ward Blyth developed the idea of natural (as opposed to artificial )
selection. Just a year before The Origin of Species was published
Alfred Russell Wallace sent Darwin a paper setting forth a theory of
man’s origins based, like Darwin’s theory, on natural selection. Re-
spectable scientists tried to keep the lid on, but inside the evolution-
ary kettle pressure was slowly building up. Darwin’s book in 1859,
with its mass of detailed evidence and argument collected throughout
a quarter of a century, was the explosion that at last forced man
tf) revise his conception of himself. Prior to 1859 biological evolu-
tion had been a controversial speculation; after 1859 it was a con-
troversial fact.

Important as they were, however, Darwin’s ideas would not
toncern us here had they not influenced the young science of psy-
chology so strongly during its formative years. Consider some of the
More obvious lines of influence.

The most direct consequence of seeing man in the framework of an
cvolutionary theory was the emphasis it placed upon his relation to
OFher animals, especially to the great apes. Darwin, foreseeing the
violence that would result from applying the theory to man, concen-
trated his argument in The Origin of Species on the lower animals
Almost entirely. The evasion fooled no one. Finally, in The Descent
of _Man (1871), Darwin applied his argument to the most interesting
animal of all__and showed him to be merely another temporary
Phase in the story of life. The process of biological evolution is going
O now as it always has, and it affects man as it affects all animals.

_TO most psychologists it was immediately obvious that the tech-
Mques they used to study the most highly evolved animal would now
avF: to be generalized and extended to other animals as well. The
;1 Vailable evidence for the continuity from animals to man was
t?rg?]_y anatomical, but one could dream of showing similar con-
JUities in the development of behavior and even in the development
?Or;he mind itself. One effect of evolutionism on psychology, there-
DSyc’hwaS-the introduction of a new universe of subjects into the
ological laboratory. And so animal psychology was born.
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A second consequence of evolutionary thinking was a shift in
emphasis, a change in what psychologists considered their goal to
be. Whereas the introspective psychologists considered their major
task to be the analysis of the contents of consciousness and relating
them, where possible, to physiological processes, Darwin's theories
were phrased in terms of the struggle for survival. After Darwin,
the question, “What functions does consciousness serve?” seemed
much more fundamental than the question, “What elements does
consciousness contain?” The very fact that an animal had evolved
through thousands of generations implied that the changes were
adaptive, that the modified animal was better prepared than its
ancestors to fight the battles of life in the present environment. The
adaptation of an organism to its environment became a central con-
cern of all the life sciences, psychology as well as biology, and the
inner contemplation of mental images began to lose its appeal.

A third, rather unfortunate consequence of Darwin’s book was the
growth of a philosophy that has since been called social Darwinism.
In his discussion of evolution Darwin emphasized the competition
among different animals—each would tend to increase its number in
a geometric progression if it were not held in check by the competi-
tion for food. In this struggle the weak would perish and leave the
- strong to continue the species. This Malthusian emphasis on strug-
gle,. coupled with a belief that acquired characteristics can be in-
herited, caught the public fancy. It was interpreted to mean, for
example, that capitalistic competition was the source of all social
progress. In America social Darwinism as preached by Herbert Spen-
cer (.“Survival of the fittest”) and William Graham Sumner (“Mil-
%lonaire.s are a product of natural selection™) provided the newly-rich
industrialists with scientific proof that their great wealth was fair
payment for their superior talents. But they were badly misled by
the ‘language Darwin and Spencer used. “Survival of the fittest”
carries a suggestion that the strong, healthy, aggressive organisms
will always survive, whereas the truth seems to be that usually the
most fertile, not the strongest, are most likely to escape extinction.

Another important effect of evolutionism on modern psychology
was the emphasis it put on variation, on individual differences-
Clearly, if every offspring is identical with its parents, evolution will
not occur. There are, however, several sources of variation. In the
first place, the offspring are different from their parents because
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they have had different experiences. Darwin and his contemporaries
thought the effects of these experiences were inherited, but genetic
research has since discarded this possibility. A second reason offspring
are different from their parents is that they receive a random com-
bination of the genes from each parent—and this kind of random
variation is inherited. Moreover, a third reason the offspring are
different from their parents is that unpredictable mutations occur in
the genes themselves; the mutations are also inheritable. The im-
portant point is this: Any hereditary variation that gives its possessor
an advantage in fertility, that increases the probability his offspring
will live to reach sexual maturity, will automatically increase the
fraction of animals possessing that variation.

Variation is an essential component of any evolutionary theory.
Thus, where Wundt searched for the general, universal principles
governing all minds, psychologists interested in evolution began to
catalogue all the ways minds could differ from one another.

Evolutionism gave a statistical flavor to psychological thinking
that has increased with every succeeding generation of psychologists.
When one goes beyond the question, “What is the average value?”
and begins to ask about the range of variation that can occur, to
ask how one kind of variation is related to another, to ask whether
an observed variation should be attributed to chance, and so on, the
need for sophisticated tools of statistical analysis quickly becomes
apparent.

No one better represents an evolutionary attitude toward psychol-
Ogy than Galton. Evolutionary ideas were not quite what Wundt
had had in mind for his new psychology. But if the psychology of
Wilhelm Wundt offered little room for questions growing out of
evolutionism, then it simply had to be loosened up until. room was
found. And the person who showed most clearly how this could be
done was the ingenious Englishman, Sir Francis Galton.

Francis Galton, the last of nine children, was born in 1822 at
the Larches, near Sparkbrook, Birmingham, England. His father was
A successful and prosperous banker. '

Young Frank was extremely intelligent. If we can believe the rec-
Ords of his boyhood achievements, his 1Q must have been nearly

O—which places him in a class with some of the most intelligent
Men who ever lived.? His father decided that the boy should become

1o
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a doctor, should have a profession that would enable him to earn his
own living if that became necessary. At sixteen, therefore, Galton
became a House Pupil at the Birmingham General Hospital. At this
tender age he walked rounds with the doctors, dispensed to out-
patients, read medical books, set broken bones, amputated fingers,
kept hospital records, vaccinated children, pulled teeth, and read
Horace and Homer on alternate days. But a hospital is not a pleasant
way of life, and only his father’s determination kept him at it.

After a year of hospital horrors he went to King's College, Lon-
don, where he attended medical lectures, absorbed the scientific at-
mosphere, and confirmed his opinion that doctors, like parsons, are
far too positive. He moved on to Trinity College, Cambridge, where
he put a plaster bust of Newton opposite the fireplace and studied
mathematics. The standard program at Cambridge consisted of hard
work and competitive examinations; the standard consequence was
bad health and mental depression, with degrees for those strong
enough to survive. Galton, undoubtedly one of the most intelligent
men of his time, managed to graduate, but not with honors. Once
more he returned to the study of medicine, but his father’s death re-
leased him from a profession he had come to hate.

After a tour of Egypt and Syria—the Mohammedans impressed
him—he made a serious attempt to settle down. For a time he was
in danger of following his elder brothers into the life of an English
country gentleman. But his wanderlust, a romantic, Victorian interest
in distant and exotic things, defeated him. Six fallow years ended
in 1850, when he invented a teletype printer and set off to explore
Africa. He filled a book with his adventures, and won a medal from
the Royal Geographic Society.

In the 1850’s he was a geographer. His own explorations were ter-
m.inated by marriage and bad health, but he served on countless com-
mittees, wrote a book for explorers called The Art of Travelling,
organized expeditions for others, and read countless reports until at
last his restless attention began to wander once more. From geogra-
phy to meteorology was a short step. He designed instruments to
plot weather data (mechanical inventions of every description were @
lifelong hobby), made the first serious attempt to chart the weather
over large areas, and his charts led him to discover and name the

anticyclone (a remarkable theoretical insight based on the crudest
kind of data).
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He read relatively little and then only what was necessary for the
problem at hand, but when his cousin, another nonacademic scientist,
published The Origin of Species, Galton read it and became immedi-
ately a strong supporter of the new theory.

Sir Francis Galton

As an ex-doctor and ex-biologist, Galton was at first interested

'N the biological details. The genetic hypothesis Darwin advanced
Was that the organs of the body secrete gemmules, little vestiges of
lh‘”nsﬁrlves, into the blood. The blood, he hypothesized, carries the
&mmules to the sex glands. The sex glands use the gemmules to
b“fld sex cells, Therefore, the sex cells contain a master plan for
uilding another organism just like the parent. Darwin used his gem-

Mule hypothesis to explain the inheritance of acquired character-
Isti hanged by events during the

ar in the gemmules, then in
This was the theory whose

ifecs.f]f the organs of the body are ¢
the: Of the parent, the changes must appe
va1'§-ex cells, and finally in the offspring.
'dity Galton questioned.
iteq CTWas not convinced that acquire
Tab};.,' 0 test Darwin’s theory, he transfused blood bf:tween black
effe its and white rabbits and found that the transf_usnoqs have no
rnu1Ct on the color of the offspring. Therefore, the_lmagmary gem-
®s could not be an explanation of the mechanism of heredity.

| .
. SPite of these results, however, both Darwin and Galton con-

t :
|:ued to look to the blood for an explanation. Gregor Mendel might
ve h iated for thirty-five

elped them, but his work went unapprect

d characteristics can be inher-
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years. And Darwin had explicitly rejected the early experiments of
the Frenchman Charles Naudin which had shown the parent strains
blending in the first generation but reappearing again in the second,
experiments which were less elegant but which anticipated Mendel’s
results. Blood was too much a part of the everyday language of kin-
ship for anyone to assume it was completely irrelevant to the heredi-
tary mechanism.

The genetic side of Darwin’s theory did not detain Galton for
long; it was the social implication that really fired his imagination.
In his travels he had seen many different societies of men. He knew
something of the variation in human physical characteristics and he
suspected the differences in mentality were even greater. “It is in
the most unqualified manner,” he wrote, “that I object to preten-
sions of natural equality.”? It seemed obvious to him that the great
variation among men—physical, mental, and moral—must be in-
perited. And it was equally obvious that the human strain can be
improved, just as livestock is improved, by artificial selection. It
was necessary merely to decide what characteristics one wished to
esta.blish, to develop techniques for measuring the extent to which
an individual possessed them, and to control breeding in the light of
the results of the measurements. To achieve this end he officially
fouflded the science of human eugenics and contributed to the eu-
gcmc-dr.eam of a superman. By selecting men and women for rare
a.nd similar talents and mating them together generation after genera-
tlop,_ an extraordinarily gifted race would evolve. Even moral and
religious §entiments could be improved by rigid selection.

The evidence he gathered—for he was not one to sit quietly by
when there were observations to be made—was presented in four
important books on the inheritance of mental traits in man, books
calculated to support his eugenic creed with scientific facts: Heredi-
tary Genius (1869), English Men of Science (1874), Human Fac-
ulty (1883), and Natural Inheritance (1889).

The purpose of Hereditary Genius was to show that eminence fol-
lows family lines far too frequently to explain it on the basis of
environmental influences. In tackling this question he assumed im-
plicitly that eminent men are naturally superior and that superior
men are naturally eminent—no mute, inglorious Miltons worried
him. His quaint and optimistic identification of talent with success
was illustrated when he wrote: “If a man is gifted with vast intel-
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lectual ability, eagerness to work, and power of working, 1 cannot
comprehend how such a man should be repressed.”™ Once the Great
Man is born he must inevitably realize his genius for the profit of all
mankind. The only difficulty, as Galton saw it, was to get him born.
Thus breeding better men was the central task for social progress.

To test the eugenic thesis, he necessarily became entangled in
problems of measurement. And, after measurement, statistics. In
Hereditary Genius he relied upon his own subjective estimates of
eminence as his method of measurement, and he stated his con-
clusions in statistical form: Great men have a higher probability of
producing great sons than do average men. There were forty-eight
eminent sons for every one hundred eminent fathers, a figure so
high that he considered giving some of the credit to the mothers, but
not high enough to make him consider seriously the advantages of
environment, education, and opportunity that such sons might enjoy.
His own education, for example, he regarded as largely a waste of
time. For Galton, the Great Man provided a hereditary nucleus
around which ability clustered with a closeness that rapidly dimin-
ished as the distance of kinship from its center increased, as the
bloodline thinned out.

_ The Inquiries into Human Faculty and its Development, published
In 1883, established Galton as the pioneer of scientific psychology
In England. The book is a collection of miscellaneous essays loosely
Connected by their preoccupation with psychological subjects. ﬁe
approached psychology with the attitude of a physical_ anthropologist.
He wanted the same kind of data about the dimensions of a man’s
Mind as anthropologists were already collecting about man’s anat-
Omy. And he fully expected to find that the mental measurements,
When they could be made, would turn out to be closely related to
the body measurements. He realized that if they were to provide a
Complete description of a man, anthropometric Measures of stature,
Weight, skin color, etc., would have to be supplemented by psycho-
Metric measures of the senses, the memory, the imagination. But
tsili!};ehday he died he was unwilling to a.dmit.that the size of a man’s
ad no value as a measure of his intelligence.

Hig task, therefore, was to develop a set of psychological meas-
Urements that could be made quickly and accurately on thousands
! people. This gave him an excuse to be an inventor again, and
With great enthusiasm and ingenuity he set about devising instru-
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ments to measure the senses. He invented a whistle (the length of a
closed pipe was varied by a threaded plug in the end of it, and cali-
brated to a tenth of a turn) to measure the highest frequencies of
acoustic vibration that men can hear. He invented a simple photo-
meter to test how accurately people can match two spots of color.
He used a calibrated pendulum to measure how quickly people can
respond to lights and sounds. He selected a scries of weights and
measured kinesthetic sensitivity by having people arrange them in
order from lightest to heaviest. He invented a bar with a variable
distance scale that he could use to test people’s ability to estimate
visual extensions. He used a rotating disc to test the capacity for
estimating the perpendicular. He invented a device—not entirely
successful—to measure the velocity of movement attained when a
person strikes a blow. He tested smell by having people arrange
in order bottles containing material with the same odor but of dif-
ferent intensity. All his tests were simple and relatively inexpensive.
They were to be used by anthropologists, as they used scales and
measuring tapes, to gather data from large numbers of persons.
Galton’s study of psychology was not limited to these sensory
phenomena. His next interest was in mental imagery. He became
one of the first persons to use the form of persecution known today
as the psychological questionnaire. He asked his victims to imagine
their breakfast table. Was the image dim or clear? Bright or dark?
Extended or clear only in spots? Colored or not colored? His first
subjects were scientific acquaintances, since he thought they would
be competent to give the most accurate answers. He was astonished
to learn that most of them had no clear imagery, and some con-
sidered it fanciful when others spoke as if they did. But when he
turned from scientists and academicians to ordinary people leading
ordinary lives, he found they had perfectly distinct images, full of
detail and color. Women and children were especially emphatic in
their reports of concrete, detailed imagery. Perhaps, he speculated,
imagery is antagonistic to the kind of abstract thought that scientists
practice; the ability to form clear images may atrophy from disuse-
He noted that there were large differences in the flexibility of
images among persons who reported having them. Some respondents
said that their first image was the clearest and that further images
would blur and confuse the details. Others claimed to have complete
mastery over their images, to be able to call up the face of a friend
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at will and to modify it in any manner that occurred to them. Fol-
lowing Galton’s description of the tremendous variations among in-
dividuals in the clarity and flexibility of their mental imagery, it was
a rash philosopher indeed who would persist in supposing that
anything universally valid could be said about such a general faculty
as Imagination, or that there existed a typical Mind that all human
minds resembled.

_ Galton also tackled the problem of measuring the association of
ideas; his motto was, “Whenever you can, count.” His first attempt
consisted of walking 450 yards down pall Mall, fixing his attention
on every successive object that caught his eye until it suggested one
Or two thoughts to him. The first time he did this he was amazed
to notice that samples of his whole life had occurred to him; many
1qciden[5 he thought long forgotten were fleetingly represented in
his associations. Several days later he repeated the walk. His ad-
Miration for the téeming activity of his mind was seriously diminished
When he discovered that his associations were in large measure repe-
titions of the associations he had had during his first attempt.

To get a better grip on these fleeting ideas he devised a scheme
that involved writing words on small slips of paper. Later, after he
had forgotten the particular words, he laid one of the slips partly
under the edge of a book. Then he leaned forward until he could
read the word he had written. In one hand he held a watch to time
his reactions and with the other he wrote quickly the first two ideas
that the word suggested. And this was how he invented the word
association test—the first attempt to subject associationism to ex-
Periment, Wundt quickly adopted the experiment, improved it by
limiting the response to a single word, and made it a part of the
Methodological equipment of his laboratory in Leipzig.

In summarizing his studies of associations, Galton wrote:

Perhaps the strongest of the impressions left by the experiments

Tegards the multifariousness of the work done by the mind in a st_ate
of half-unconsciousness, and the valid reason they afford for believing
In the existence of still deeper strata of mental operations, sunk wholly
elow the level of consciousness, whic
Phenomeng as cannot otherwise be exp[ained.5

h may account for such mental

Whlch was a surprising thing to say in an age whe_n many PSYFh(_)lO'
8ISts considered an unconscious mind to be a logical contradiction.
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He spoke of the ideas in full consciousness as being in the “presence-
chamber” of his mind; nearby was the “antechamber of conscious-
ness” full of related ideas waiting to be summoned into the presence-
chamber.

Galton was never satisfied with a problem until he discovered
something to count, some proportions to calculate, or some averages
to compare. The recourse to statistical analysis was a persistent fea-
ture of his work on psychological questions. In this respect he con-
tinued and expanded the ideas of the Belgian, Adolph Quetelet.
Quetelet analyzed data on the stature of ten thousand people and
drew a chart showing the number found at each height. A few per-
sons were very short, a few very tall, but the majority in his sample
clustered around the middle of the range. Thus, his curve had the
shape of a bell, as shown in Figures 20 and 21, an example of the
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Fig. 21. The data of Fig. 20 are here replotted as a frequency curve to
“Mphasize its bell shape.

formal probability curve. Such a result, Quetelet argued, was to be
Xpected if all men were cast in the same mold, but emerged with
Purely accidental differences. Galton accepted the argument as a
asic Principle of anthropometry and assumed it must hold true for
Menta] a4 well as physical traits. Since the shape of t_he curve was
relativaly simple and remarkably stable from one trait to z.mother,
the entipe distribution of measurements could be summarized by
WO Numbers: one representing the average value, the other the range
of Variation or dispersion around the central value. The problem of
measuremem, therefore, was to collect a large enough -sample from
Vhich to plot the curve, and obtain from it reliable estimates of the
*erage and of the variance around the average.
DN order to collect the data he needed from Iargc? numbers of
Deople, Galton in 1884 put together his Anthropometric Laboratory
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as a demonstration for the International Health Exhibition in Lon-
don. For 3d. one gained entry to a long, narrow room where an
attendant supervised instruments for measuring height, weight, span,
breathing power, strength of pull and squeeze, quickness of blow,
hearing, seeing, color sense, and other personal data. One passed
along the line watching his data card fill with numbers, then de-
parted with a good, clean feeling of having contributed to science
by being measured accurately in many surprising ways.

The little laboratory attracted much interest and manufactured
large quantities of data; the question was what to do with all the
numbers that had accumulated on all the cards. As a first step, Gal-
ton charted the data as Quetelet had done and found the usual bell-
shaped probability curves; the shape was the same for psychological
as for anatomical measurements. The curves were interesting and
instructive, but even after they had all been plotted it was obvious
that there was a great deal more information on the data cards than
he knew how to extract. Every person who had passed through
the laboratory had contributed several different measures. What
were the relations among them? Given two sets of measurements,
how could one represent the fact that persons who scored high on
one test tended to score high on the other? For example, tall peo-
ple tend to weigh more than short people; how should the strength
of the tendency be measured?

The problem of relating two sets of measurements also arose in
a most critical fashion in his studies of inheritance. In these studies,
he had two probability curves, one based on measurements of the
parents, the other on measurements of their offspring. To . establish
the fact of inheritance, he had to demonstrate that there is a relation
between the parents’ measurements and their children’s measure-
ments. For example, tall parents tend to have tall children; how
should the strength of this tendency be measured?

Galton had data on the heights of all the members of several
families. He cast these up in the form of a table, with the possible
heights of the parents (the average of each set of two parents repre-
sented a fictional “mid-parent”) along the side, and the possible
heights of the children along the top of the table, In the cells of the
table he entered the actual number of children whose height was
given by the column heading and whose “mid-parent’s” height was

given by the row heading. He carried this table with him everywhere
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he went; when he had a few moments free he would try to discover
the reason for the paradox he saw there.

The puzzle is this: If two tall persons marry and have children,
the children will usually not be as tall as the parents. The children
will usually be taller than the average height of the general popula-
tion, but they will be nearer to the average than their parents. The
corresponding statement is also true of short families; two short
parents will usually have short children, but the children will tend
to be nearer the population average than are their parents. At first
it seemed to Galton that the entire population must be converging
slowly toward an average height; after a few more generations of this
sort of regression toward the average everyone would be of equal
stature, and all variation would have disappeared. But this, as he
soon realized, is nonsense. If it were going to happen at all, it would
have happened long ago. Is there some biological process that holds
Variation in check, that drags the offspring back toward mediocrity?
Or was there something faulty in the mathematical analysis of the
data that was leading him to look for natural forces that do not
eXist?

One morning he was studying his table while he waited in a
railway station. Suddenly he recognized a pattern in the crude data.
If he took the average of each row, and plotted it on a graph, the
Succession of points formed an approximately straight line. But if
he took the averages, in the same way, of the successive columns in
the table, the points also formed a straight line. The two lines were
different, but they intersected at the average value for the entire
Population. (This situation is illustrated in Figure 22 for four tables
01_? hypothetical data.) Moreover, he saw that the variation in the
d'ﬁercnt rows was nearly constant, as was the variation in the dif-
ferent columns, but the row and column variances were less than
the over-all variance of the entire population. In short, he saw for
the first time what now is called a “normal correlation surface.”
S(fter this amazing insight it was only necessary t0 cXpress the “’-1?3-

ns Mathematically; the task was accomplished later by Galton’s
Student, Karl Pearson.® The puzzling regression toward the average
tWrned gyt to have a mathematical, not a biological origin.

he situation Galton was struggling with can perhaps be visual-
ed more easily if one imagines an ellipse that surrounds the data.

the ellipse is long and thin, as it would be in the lower right
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Fig. 22. Hypothetical data are used to illustrate how the two regression
lines change. In the upper left the two variables are independent (know-
ing the value of one variable does not help you guess the value of the
other), the correlation coefficient is r = 0, and the regression lines are
at right angles, on top of the coordinate axes. In the lower right the two
variables are closely related, the correlation coefficient is r — 0.92, and

the two regression lines are very close together. (After H. M. Walker,
Elementary Statistical Methods. New York: Holt, 1943.)
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corner of Figure 22, the correlation between the two variables is
quite close. If the ellipse is a perfect circle, as in the upper left
corner of Figure 22, there is no correlation between the variables;
they are independent, and one cannot be used to predict the other.
If the ellipse is of intermediate width, there is some correlation, but
not perfect predictability. The correlation, if it exists, may be either
direct or inverse, positive or negative. All these possibilities were
captured by Karl Pearson in a single number, the “Pearson product-
moment correlation coefficient,” which varies from +1 when the
correlation is direct and perfect, through 0 when there is no cor-
relation, to —1 when the correlation is inverse and perfect. The
correlation coefficient r is given for all four examples in Figure 22.
) Galton’s insight led to the development of a measure of correla-
tion, a measure that has since become one of the most important
tools in the entire field of applied mathematics. Covariation is a cen-
l.ral concept, not only for genetics and psychology, but for all scien-
tific inquiry. A scientist searches for the causes of events; all he
ever finds are correlations between antecedent and consequent con-
ditions. To have a simpie measure of correlation that can be used
to test one’s theoretical deductions has enormously facilitated the
extension of scientific research into areas where perfect, onc-to-one,
Causal relations are almost never noted, but where degrees of correla-
tion may give some clue to the causal processes that are at work.
Galton’s insight has been, and continues to be, essential for vast
stretches of modern social and behavioral science, and is useful in
Countless ways to engineers and natural scientists as well_. Many of
the statistical tools that later generations of psychologists would
Need grew in large measure out of these pioneer studies.

Galton pointed in the direction psychology was soon to go. The
Problems that psychologists were to become interested in were prob-
!ems posed in the context of evolution—adaptation, variation, covar-
fation, heredity versus environment, comparisons of species, studies
of children, And so Wundt's science began to change its appearance
almost as soon as jt was born. As Boring describes it:

The Americans travelled to Leipzig to learn about the new psy-
chology from Wundt; they came back fired with enthusiasm for
DhYSiotogical psychology and experimental laboratories; they got their
Universities to let them give the new COUrSCs and have the new labora-
tories; they extolled their German importation; and then, with surpris-
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ingly little comment on what they were doing and probably but little
awareness of it, they changed the pattern of psychological activity from
the description of the generalized mind to the assessment of personal
capacities in the successful adjustment of the individual to his environ-
ment. The apparatus was Wundt’s, but the inspiration was Galton’s.”

Where Wundt preserved the past, Galton built a foundation for the
future. Although he spent only fifteen years actively engaged in
pursuits we would recognize as psychological, Galton is the source
of much more modern psychology than is Wundt. Partly, of course,
he rode on the crest of the evolutionary wave that was changing
men’s vision in all the biological and social sciences. But what is
more impressive to the modern eye, and probably more important
for his influence on psychology, is the amazing intelligence and cre-

ativity of this gentle Englishman who always seemed to know which
way to set out in search of the truth.



CHAPTER X

RECOGNIZING AND IDENTIFYING

Recognition seems so simple, direct, immediate. The skillful proc-
essing of information that must be involved is not itself apparent,
for the object seems familiar as soon as the eyes encounter it.

In part, recognition seems so immediate because we spend most
of our time in familiar surroundings. We work in the same rooms,
Ste the same people, walk the same streets, live in the same houses
for long periods of time. The perceptual information we receive
€ach ordinary day is usually repetitious and redundant. We come
10 know the things we will encounter cven before we encounter them.

Put us on unfamiliar ground, and we are much slower to realize
What an object is. We hesitate, look several times, and make mis-
takes. For an adult it is impossible to imagine any environment that
Would be completely new and foreign to everything he has ever seen
before, (hat would mislead him with respect to every assumption
¢ made. Even a foreign language is not so completely foreign as
that. But a Jitle novelty makes us much more keenly aware of the

YPotheses we hold and the inferences we make. As long as they
Work, we do not notice that we make them. It is when they fail
that we become puzzled and search for reasons. After a few failures,
We are in a much better frame of mind to accept the proposition
is an elaborate and delicate skill, even

Ough we acquired the skill too long ago to recall how we did it.
=" he‘n we encounter a common object—a hat, say—we either

O€nize that it is a hat, equivalent to millions of other hats, or we

147

At recognizing objects
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may recognize that it is Arthur’s hat, a particular hat with its own
identity, a hat we have seen many times before. To recognize that
an object is a hat is to assign it to a class. To recognize Arthur’s hat
is to recognize an individual object. The class of all hats contains
Arthur’s hat as a member.

Classes of individual objects can be created in many different
ways; putting things into their proper niches in a cognitive filing
system is one of the most common of human activities. In general
terms, a well-defined class exists if there is a test for inclusion. When
the test is passed, the object under scrutiny is admitted to the class;
when the test is failed, the object is rejected. The simplest tests
involve a single perceptual attribute. For example, given normal
color vision, we can create the class of blue objects by simply looking
at them or, in special cases, comparing them side by side with sam-
ples known to be blue. But complicated tests involving many at-
tributes are also useful.

The_glearest way to conceive of the psychological processes of
recognition and identification is in terms of such tests, One can
imagine that the sensory input is matched, simultaneously and suc-
cessively, against many remembered images or schemata. When
the present input and the stored simulacrum match, the test is
passed, and the object is included in the class of all objects that meet
the test. The analysis of classes is more a task for logic than for
psychology; many subtle and difficult problems are involved. Yet
the PSyCholOgist cannot abdicate completely, for classification is t00.
Eervaswe a psychological operation. As William James remarked,

Every new experience must be disposed of under some old head:
The great point is to find the head which has to be least altered to
take it in.”

Experiments can be done to see how people learn the appropriaté
tests that determine class membership. One can, for instance, take @
set of geometric shapes varying in several aspects—size, contour,
color—anf:l define a new concept in terms of a simple sub’set of the
shapes. F:gure 23 is an example. The geometric figures are shown
to a subject one at a time; he is told about each one whether or not
It 1s, say, a member of the “droomy” subset. Typically there is 2
pf’,riOd, after he has seen a few examples, when he is able to recog-
nize the droomy figures, but he cannot give any explicit verbal
rules for what he is doing. If he persists in his effort to formulate
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a definition, he will eventually be able to say, “All the large green
ones are droomy.” In ordinary affairs, however, we are often content
to leave the definition tacit.!

THESE ARE TERRACHOS:
O O
O
THESE ARE NOT TERRACHOS:
A
& = A -

WHAT IS A TERRACHO?

Fig. 23. These nonsense figures—with nonsense names—might be used
10 study how people discover the attributes that define a class of objects.

'Ven enough instances and counter-instances, péople can eventually say
that “terrachos™ have large surrounds and unfilled centers: the shapes and
the locations of the centers are not relevant.

A most important class of objects is the class of all the things
One has seen before, the class of familiar things. Psychologists have
Studied this class with special care. A person is shown a set of objects
—8cometric figures, for example—and then the ones he has seen

efore are mixed in with a large number of similar objects that he
a$ not seen. His task is to identify the familiar ones. If the strange
Objects are very close in appearance to the familiar objects, the
S_ubjecl may do poorly. Usually the best condition for experimenta-
tlofl IS at an intermediate level of difficulty; the investigator selects
ObJ_CCtS strange enough to induce mistakes in identification, but not
°0 Indistinguishable from the prototype as to produce utter confusion.
1¢ learns little about the way the subject is performing if he is
always right, or if he responds entirely at random.
oy People are characteristically able to recognize a figure as familiar
€ though they have forgotten it—forgotten 1t In the sense that
5 Y would not have been able to name or draw it if they had been
sked to recall or reproduce all the figures they had been shown.

1]
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Thus, recognition is generally considered to be an easier test of
memory than either recall or reproduction.

An almost universal reaction to the task of remembering figures
is to give them descriptive names. The figure will be called “the
large green triangle,” and it is often difficult to tell whether it is the
perception, the description, or both that a subject remembers. Even
with nonsense figures he will search for verbal descriptions: “Square
with one of its sides gone,” or “Z backwards,” and so forth. These
verbal tags may either aid or interfere with recall and reproduction
of the figure,® but they seem to have relatively little effect upon
recognition. In Figure 24, for example, if a person describes the
left figure as a picture frame, he will draw what he sees differently
than if he merely describes it as two carpenter’s squares placed to-
gether. His ability to recognize it when he sees it again, however, may
be little affected by the way he described it.?

THIS:

"TWO CARPENTER'S SQUARES”

THIS: MAY  BE
RECALLED AS

"A PICTURE FRAME"

OR THIS:

“Fig. 24. What we remember may depend on what we call it.

If a subject’s task is not deliberately made difficult by forcing him
to recognize nonsense figures briefly seen when they are hidden
among many similar nonsense figures, but instead he is given famil-
iar oi?jects or pictures, we find that people have a truly amazing
capacity to create and remember a rather special class of objects
seen-recently. Colored pictures clipped from magazines and mail
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order catalogues, when pasted on cards, provide a suitable set of
materials for making the test. Show a person several hundred of
them at a regular but leisurely rate, asking him to name each one
as he sces it. Then select, say, twenty of those he has seen and mix
them haphazardly with another set of twenty pictures that he has
not seen. The subject’s task is to sort them into two piles, those
he has already seen and those that are new. He will make almost no
errors.! Apparently, people have a remarkable capacity for keeping
a set of visual impressions alive and accessible. An informal way to
demonstrate this fact to yourself is to purchase two similar maga-
zines from a newsstand, thumb idly through the pages of one, then the
other, and ask yourself how many of the advertisements in the sec-
ond magazine were also in the first. You will find that you make
almost no mistakes. Observations such as these make some psycholo-
gists feel that storing things away in memory must be very simple
and easy; the major source of errors and failures must lie in the
Processes of retrieval.

Memory is not the only place that recognition processes can go
astray, Expectations can also mislead us; the unexpected is always
hard to perceive clearly. Sometimes we fail to recognize an objec.:t
tf'i‘-Cause we did not get a good look at it, or we saw it under condi-
tions that camouflaged it, or it appeared in an incongruous plac'e at
4 time we least expected it. It may even happen that we fail to
fecognize a perfectly common and familiar object whose name we
Would never otherwise forget, when it appears in an alien context.

_SUPpose a tachistoscope is used to display an object for a very
Orief period of time, so brief that the watcher fails to recognize it.

tart with g very short exposure time, in which the watc!?er
S€es  almost nothing, and then lengthen the time on successive
®Xposures until he finally recognizes the object. Tachistoscopic
“XPosures can force the person to make mistakes, and from his
Mistakes one can infer some of the factors that operate to determine
'S Tesponses, And from the duration of exposure required for verid-
lCaI. Perception of the object the difficulty of the recognition task can
€ lnferred.
o OW, suppose playing cards are shown in the tachistos?opc. The

p_er:rnemer measures how long a person must sce an ordinary car.d
SOi Identify j¢ correctly. Then, without warning, an unusual card is

Pped ip, say, a red five of clubs. The exposure duration becomes
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Jonger and longer until finally, at a very long exposure duration, the
person realizes what it is. When he does recognize it, there is apt to
be a strong emotional response, swearing, expressions of amazement,
accusations that the experimenter has changed the card, and so on.
Someone who had identified it as, say, an ordinary five of clubs when
the exposure was quite short will stick with this identification as the
successive exposures get longer and longer. He is set to see a black
five of clubs; he persists in seeing what he expects to see long after
he should recognize it for what it really is. He is trapped and mis-
led by his own expectations.?

It is not difficult to trick and mislead people in various ways, but
the real purpose of such experiments is to demonstrate that people
have very definite expectations about what is going to happen. In
most situations our expectations work excellently and save us a tre-
mendous amount of time and effort. For example, suppose the ob-
jects being presented are monosyllabic English words. A listener
who knows in advance that the word he will hear must be one of
two particular words will be able to recognize it correctly at very
faint intensities. The same listener, however, when told that the
word will be one of a group of one thousand alternative words, Will
!)e completely unable to recognize the word correctly at this same
intensity level.® The physical stimulation to which he is exposed is
the same in both cases; the only difference is what he expects. What
he can recognize clearly when it is one of two possibilities is com-
pletely obscured when it is one of a thousand. It is not enough
thereflore to state the physical magnitude of the acoustic waves; if
we wish to predict whether a person will recognize the word ac-
curately, we must also specify what it is that he expects to hear.

The size of the set of alternative objects (or, equivalently, the
propabilities of the alternative objects) that are exposed is, therefore,
an important attribute of a recognition task. What will be recognized
depends on what might have been, as well as what actually is. The
nurl}ber of alternatives that any system can handle is, in general, @
basic measure of the information capacity of the system.” This meas-
ure was applied first to machines and later adopted by psychologists
to describe _people. It was developed for communication engineering:
A. communication system must be designed to transmit a variety of
different messages. The larger the number of alternative messages
that it can transmit in a given interval of time, the larger the informa-
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tion capacity of the system and the more expensive it will be to
build and maintain.

In the simplest examples, if a system can handle N alternative
signals in one unit of time, it can handle NXN=N? in two units of
time, N* in three units of time; and, generally, N™ alternatives in m
units of time. One feels intuitively that a measure of the total amount
of information transmitted by the channel should increase linearly as
a function of the time. Whereas N™ (the number of alternative mes-
sages) increases exponentially as m (the length of the message),
the logarithm increases lincarly. Therefore, it is convenient to use
the logarithm of the number of alternatives as the measure of amount
of information per unit time. In m units of time, the channel could
transmit log N™=m log N units of information. If logarithms are
taken to the base two, the unit of measurement is the “bit.” When it
is said that the capacity of a communication channel is H bits per
Second, this means that it is capable of transmitting any one of 2H
allternative messages every second. This unit for measuring informa-
tion is universally used by engineers who work with communication
and computing systems.

It is possible to ask a person to serve as a communication chan-
nel and to study how many alternative messages—how many bits of
”_‘fOI‘mation—he can transmit.? The input to the channel then con-
Sists of the objects that the experimenter presents; the output is the
Subject’s response when he identifies the objects. The better the
Correlation between the input and the output, the more information
the subject transmits. This application of information theory to the
test is somewhat irregular, since one usually imagines persons sit-
tng at either end of the system—source and destination—with the
Clectronic equipment between them. In the psychological laboratory,

OWever, the stimulating and recording equipment are at either end,
With a person serving as the channel between them. Logically, how-
€Ver, the mathematics that describes the former can also describe
the latter sityation. .

Estimates of the largest amounts of information an average per-
S0n can transmit per unit time, run around 25 to 35 bits per second.®
1 an absolyte sense 2% is a very large number, and we can feel
frOUd of ourselves for doing so well. But when we remembgr that
Sz]ephone and radio channels send tens of thousands of .bI[S per

€ond and that the capacity of television channels runs into the
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millions, we begin to suspect that man evolved under pressures
other than acting as a communication channel.

The information-processing bottleneck in a human being may
mean simply that he is not able to respond fast enough to report all
the information that his receptors are taking in. One can test this
possibility by presenting a single object to be recognized, drawn
from a large set of alternative objects, then giving the subject all
the time he needs to report as accurately as he can what it is that
he saw. When this experiment is done, the amount of information he
can process is still sharply limited; the exact amount transmitted,
however, depends upon the way the various alternatives are presented.

If the alternative stimuli are all exactly the same except for dif-
ferences in a single sensory aspect—size, brightness, and the like—
the subject will have a difficult time recognizing which stimulus he
is looking at. When a single aspect is varied, therefore, a subject
typically gives back about 3 bits of information. That is, he can
distinguish without error which of 27=g§ different values is being
presented. If he is asked to distinguish between more than eight
values, he will try, but he will make enough mistakes so that the n?t
result will still be, cftectively, eight distinguishable values. This
limit is not specific for visual recognition; similar informational
capacities characterize other sense modalities if the stimuli to be
identified differ in only a single aspect. Apparently we have en-
countered a rather general bottleneck in human information proc-
essing capacity. !

Clearly there is a discrepancy. It is known that a person can recog-
nize which of many thousands of different pictures he has seen
before; in this circumstance he is certainly not limited to seven Of

eight alternatives. How can these apparcntly contradictory observa-
tions be reconciled?

A person is limited, as has been noted,
objects that differ from one another with respect to a single aspect-
The pictures that he can recognize so easily, however, differ from
one another in many aspects. Here perhaps is the source of the
discrepancy. If so, it can be studied quite simply by adding mor¢

aspects, one at a time, to distinguish the objects the subject must
identify.

For example, if the subject is
turns out that he can reliably d

in his ability to recognizé

asked to identify simple mncs,.i_[
istinguish among about four dif-
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ferent loudnesses when the intensity is varied, or he can reliably
distinguish among about five different pitches when the frequency
of vibration is varied. But suppose one varies both aspects at once,
intensity and frequency. We might expect to find that the four
loudnesses could still be distinguished at each of the five pitches,
Which means 4x5=20 recognizably different auditory objects. This
would be a significant increase in recognition ability—an improve-
ment due directly to the introduction of additional aspects to dis-
tinguish the stimuli. In fact, however, the gain is not quite as great
s it might theoretically be; instead of twenty there are only ten
Or twelve recognizable tones when two aspects are varied. In other
words, when the subject has to judge two aspects at once, he may
Not do quite as well on either of them as he could if he judged them
Separately; nevertheless, the number of recognizably different objects
IS increased.

_Thc same thing happens if one adds a third and a fourth aspect
‘f’“h respect to which the objects can differ. The amount of informa-
tion contained in the subject’s responses goes up, but not as rapidly
as it might. By the time one gets to objects that differ with respect to
haif a dozen aspects, the accuracy of judgment drops for each sep-
arate aspect to just about the equivalent of a binary choice. That is,
When pitch is all that a person must judge, he may be able to recog-
Nize any one of five or six different values; but when he must judge
Variations in half-a dozen aspects simultaneously, he may be able
t0 recognize only one of two pitches—either high or-low. Neverthe-
].CSS’ with six of these binary decisions the person is able to di;.—
UNguish 26—64 different objects, a tenfold improvement over his
Performance for variations in a single aspect.”

These studies of our ability to recognize and identify auditory
Objects are not completely academic. They relate quite intimately
‘© the way we communicate with one another. In our natural speech
Ve generate phonemes that differ from one another with respect to

least nipe or ten aspects—some linguists call them distinctive
Caluresand the differences are usually binary or, at most, ternary.

U, for example, in English there is a binary distinction bctwr?en
*O%els and eonsondts. Among the consonants a binary distinction
CXistg between stops and continuants. Among the stop consonants
Ve haye a binary distinction between voiced and voiceless. Among

¢ Voiced stop consonants, a ternary distinction between front,
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middle, and back. And so we eventually come to /b/, the initial
phoneme in the word “boy,” which is a front voiced stop consonant.
All the other phonemes, of which English has about thirty or forty,
can be classified in a similar manner. When we recognize one of these
acoustic objects, therefore, it means that we have made several
rough, binary decisions about the nine or ten distinctive features in-
volved in the system of English phonemes.

Considerations such as these suggest that our perceptual equip-
ment is designed to make many measurements simultaneously, but
to do a fairly crude job on each one. This contrasts with the kind of
scientific measuring equipment that measures one thing at a time,
but measures it with great precision. The complementarity is scarcely
surprising—scientists develop their measuring devices in order to
study things that are not immediately obvious to ordinary observa-
tion. Meters must make the discriminations that the unaided senses
cannot.

It also scems reasonable that higher organisms should be open
to a wide variety of events. If a compromise is necessary, it seems
far wiser to make rough decisions about everything than to make
very acute distinctions as to a few aspects while ignoring completely
the information provided by others. We do have some ability to
trade breadth for accuracy, of course. This trading relation is a part
of the subjective phenomenon called attention.

Psychological measurements of information demonstrate that
there is an enormous reduction in the amount of information when
it passes through a human nervous system. A television channel
sends us millions of bits of information in picture and sound, yet
all we can take in is a fraction of a fraction of one per cent. There
is a tremendous opportunity for selection by the perceiver of the
information that he needs. This selection is not, of course, random
or fortuitous. What information the viewer gets from all the dancing
dots of lights on his picture tube will be determined by the way his
perceptual mechanisms work. For example, the gestalt principles
underlying the formation and segregation of wholes in the visual
field can—when applied to this situation—be regarded as principles
whereby the vast flood of transmitted information is reduced to
the few drops of psychological information that a person can absorb.
Suppose we reconsider some of the gestalt factors with this in mind-

The first thing to note about a television picture is that much of
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the information in it is highly redundant. A man stands, for example,
near the center of the screen and talks to us. The background is
completely stationary for many seconds. Successive frames of the
picture are almost completely identical with preceding frames. One
wonders why it should be necessary to send a picture of the same
background over and over, frame after frame. Why not send it once
and forget it until something happens to justify change? Or, if a con-
tour is approximately straight, why not simply transmit a straight
line, which can be represented by its two end points, thus dispensing
with the necessity of transmitting the information along the contour.
The economy of rectilinear contours is illustrated in Figure 25.
Such economical systems are conceivable but it would take a
great deal more information-processing in the television transmitter
and in the home receiver than is presently necessary. It seems sim-

Flg. 25. The contours of a sleeping cat are efficiently preserved by a few
po”‘_ls with straight lines between them. Where a contour 1s relatively
isrt:a]ght, the information it conveys is pres ) J |

Portant information required to identify such a wspal (_)bJﬁCt 18 assocl-
Agr. Yith the points where its contour changes direction. (From F.
ttneave, Some informational aspects of visual perception, Psychological

€view, 1954, 61-183-193.)
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pler to send tremendous quantities of redundant information than
to do the elaborate processing that would be required to remove the
redundancy.

- But suppose we now imagine the gestalt laws to be descriptions of
how we take advantage of this redundancy when we look at the pic-
ture. For a simplified example, imagine that the spatial distribution
of a set of points has to be described in such a manner that the
description can be transmitted and the points placed in their cor-
rect positions at the receiving station. If the points are located in
clusters, it may be more efficient to transmit first the location of a
cluster and then the position of the points in that cluster.!? Within
any one cluster the number of alternative positions the points could
occupy is less than the number of alternative positions they might
occupy within the total display; hence, the amount of information
transmitted could be reduced. But notice the principle whereby the
economy was achieved: the points had to be grouped on the basis
of proximity. And proximity is one ‘of the gestalt factors.

Take another example. If some of the points are one shape and
some another, it will be efficient to transmit first the positions of all
points of one shape, then the Positions of all the points of the other
shape. In that way it is not necessary to send the shape description
fz]ong with the location of every point; the shape description is sent
just once for an entire group. But notice the gestalt principle in-
volved: Grouping by similarity.

From this point of view, gestalt factors describe the ways we
eliminate redundant information, the ways we encode visual in-
form.alion more efficiently. In short, they simplify our cognitive book-
keeping. The kaleidoscopic flux of our experience is laced through
with the correlations we call objects, and it is the task of our per-
ceptual system to discover and identify the
cies, and redundancies that signal an object’s appearance. In the
process of accomplishing this task it seems that the amount of in-
formation we are able to handle must be quite small. Because we are
limited, the small amount of information that we can handle must
be carefully refined to represent just those aspects that are significant
for guiding our behavior.

A television set may process millions of bits of information per
S?C-Orld, but it is not capable of recognizing anything, Before a tele-
vision system could decide between third base and a package of

correlations, dependen-
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cigarettes, it would need to be a great deal more complicated than it
is. It would, in fact, need exactly what we have—a highly skilled
brain for processing sensory information in order to extract the
significant features.

If the world around us were completely unpredictable, if what hap-
pened at one time and place had no correlation with what happened
at any other time and place, we would not be able to develop our
conception of a stable environment filled with solid, reliable objects.
The objects provide the correlation, the redundancy, the predictabil-
ity we must have before we can introduce order and structure into
our conception of the world and of ourselves. In order to discover
those correlations we must have sense organs and a nervous system
that are constructed in certain ways not yet understood, to perform
certain functions now only dimly conceived. But somehow those
functions must include more than a passive sensing of the input;
only an active, moving, remembering organism would perform those
functions in the way we do.

And we must practice. From the first day we open our eyes we
must practice the skills needed to keep the world organized in space
and time, the skills that extract critical information from the intricate
flux of energy that activates our ever-moving receptors. Anyone
Who reflects upon the complexity and beauty of these processes
Which support all our cognitive life will surely find his wonder and
Amazement growing as rapidly as his knowledge and understanding.



CHAPTER XI

MEMORY

“She sent out for one of those short, plump little cakes called
‘petites madeleines,” which look as though they had been moulded in
the fluted scallop of a pilgrim’s shell,” wrote Marcel Proust. “‘And
soon, mechanically, weary with the prospect of a depressing mor-
row, I raised to my lips a spoonful of the tea in which I had soaked
a morsel of the cake. No sooner had the warm liquid, and the crumbs
in it, touched my palate than a shudder ran through my whole body,
and I stopped, intent upon the extraordinary changes that were
taking place. An exquisite pleasure had invaded my senses, but
individual, detached, with no suggestion of its origin.”

The incident of the madeleine surrounds Proust’s famous work,
Remembrance of Things Past, as a frame surrounds a painting.
Proust asks himself what this unremembered state could have been;
he tastes the tea again and again, trying to stir the image, the visual
memory linked to that taste, Suddenly the memory returns, a scene
from his childhood, long forgotten but now vividly remembered,
and with it his story begins. Seven volumes later he returns to the
incident to explain its real significance.

Perhaps nowhere in literature has more talent been lavished on
the description of a memory. And nowhere else can a contrast be
drawn so clearly between an artistic and g scientific approach to
mental events. Proust’s little cake set off a psychological accident,
sO unique, personal, unexpected, and unexplained as to seem the
complete antithesis of all we have learned to call scientific. The con-
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trast does not concern the truth of Proust’s account—one can grant
that there is a sense in which it is true even though it may never
have occurred. The contrast is in his method of displaying the truth.

Consider the difficulties that would face any scientist who wanted
to study such mental phenomena. His first difficulty would be that
h}: has no way to capture the thing he wishes to study. He can only
sit and wait, hoping for the improbable. “There is,” comments
Proust, “a large element of hazard in these matters, and a second
hazard, that of our own death, often prevents us from awaiting for
any length of time the favors of the first.” But even if he should live
long enough, a scientist would still be in trouble because he would
still have to contend with the privacy of his own experience. Once
he has produced his specimen he must examine it alone. No one
can help him, no one can verify the accuracy of his observations,
No one can repeat his experiment. Indeed, no one can prove he
ever had the experience he claims to remember. And, finally, the
event must be described and communicated by language; how many
scientists have sufficient skill to capture the subtle shades of their
subjective states?

These elusive phenomena seem to be essen .
Prudent psychologist might well decide to leave such fragile flowers
to Proust and his fellow artists. A scientist would do better to study
the workaday memory that guides our plans, feeds our inferences,
answers promptly when it is called and stands still long enough to
be measured. Proust recognized the importance of workaday mem-
ory, too, but he insisted that there was something special, something
tremendously significant for the artist in the kind of memory stirred
by his taste of the little cake. He seemed to warn psychologists that
they ignore or deny these intimate memories at their peril, for they
are closely integrated with the set of memories that we refer to as
OUr personal identity. )

There i1s a kind of double awareness that sometimes accompanies
4 Vivid recollection of the past. “During the instant that they last,”
Said PI’OUSt, “these resurrections of the past are sO Complete that
they do not merely oblige our eyes to become oblivious to the room

¢fore them and contemplate instead the rising tide or the railway
tr_ack edged with trees; they also force our nostrils to inhale the
Ar of places which are far remote, constrain our Will to choose be-
tWeen the various views they lay before us, compel our entire being

tially unscientific. A
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to believe itself surrounded by them, or at least to vacillate between
them and the present scenes, bewildered by an uncertainty similar
to that which one sometimes experiences before an ineffable vision
at the moment of losing consciousness in sleep.”

Should this kind of experience be dismissed because it is so dif-
ficult to study? As Proust suggests, it is similar to a dream, a psy-
chological phenomenon whose importance Freud has made over-
whelmingly clear. In its most intense reality, such an experience is
called an hallucination; it is common in cases of epilepsy, and can
be produced under hypnosis. One of the most startling instances,
however, was Wilder Penfield’s! demonstration that weak electrical
stimulation of the surface of the brain, in the temporal lobes, can
sometimes cause a previous experience of the person to intrude into
his field of awareness. In Penfield’s words, “. . . the ‘double con-
sciousness,” the going ‘back to al that occurred in my childhood,’
is an hallucination in which the patient re-experiences some period
of time from his own past while still retaining his hold on the present.
-« . During it a patient may hear music, for example. But, if sO,
he hears a single playing of the music, orchestra, or piano, or voices;
and he may be aware of himself as present in the room or hall. He
may hear voices, the voices of friends or of strangers. If they seemed
familiar to him during the interval of time now being recalled, they
are familiar to him now, If they were strange then, they are strangeé
now. He may see the people who were speaking and the piano being
played by the man who played it then. He may, on the other hand,
see things that he saw in an earlier period without being aware of
sound. If he felt fright then, he feels fright now. If he felt a pleasur-
able admiration then, he feels it now.”

Apparently it is possible, under appropriate conditions, to S€€
ourselves participating in past and present events simultaneously-
The experience is surprising because the re-creation of the past
Is real, complete and detailed. It is difficult to believe that we can
remember so much so vividly, as though a permanent record of our
stream of consciousness had been stored away somewhere. Com-
pared with the inadequacy of the memory that serves our daily
rounds, this total recall of a past episode is startlingly different. It
makes us suspect that we have a great deal more brain power than
we are using; one’s first wish Is to master this mental record and
bend it to his service. Why can we not use this wonderful storage
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device to recall telephone numbers when we want them? Or to
memorize speeches, or to remember a friend’s birthday? Why must
complete recollection be so useless, involuntary, and unpredictable?

Penfield’s observation suggests that we might be able to gain con-
trol of these personal memories if we knew more about their bio-
logical basis. At present, however, prospects in that direction are not
hopeful. The only biological mechanism for memory that we know
much about is the chromosome, which is assumed to be the car-
rier of genetic information—the thing that enables us to remember
how to develop into a man and not into a horse or a fish. A chromo-
some appears to consist of a string of genes, which are the physical
carriers of inherited features. Each gene is probably a large protein
molecule—the genetic memory, therefore, is contained in the particu-
l_ar structure of a single molecule. One might imagine, correspond-
ingly, that psychological experiences are translated into similar molec-
ular structures in some unknown way—there are enough molecules
in the human body to support as large a memory as anyone could
hope for. There is nothing inconceivable about such a possibility.

But perhaps a molecular theory of personal memory is wrong,
perhaps some other technique of information storage is used by
the nervous system. Concerning this possibility the vast neurological
literature s amazingly unhelpful. It is known that considerable
damage can be done to the tissues of the brain without producing
any measurable impairment of memory and that particular memories
do not seem to be stored in particular places. Moreover, it is known
that nerve cells can be made to excite each other in cycles: neuron
A excites neuron B, which in turn excites C, which may return and
€Xcite A again. But these cycles can last, at best, only a few seconds.
They are not the kind of thing that might last a lifetime, that could
Persist through sleep and waking, through electric shocks, surgical
insult, and the interference of other activity in adjacent neurons.

. In the absence of evidence, therefore, the most anyone can offer
'S Speculation. One plausible theory currently available says that
When activity passes repeatedly over a particular synapse—the
bC'Undary between one neuron and the next—the resistance to con-
duction over that synapse is lowered. In the future, therefore, the
Same stimuli will be more likely to pass again over the same synapses
and so will Jead again to the same subjective experience and to the
Same objective behavior. But the theory of lowered synaptic resist-
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ance faces certain objections. A synapse is only a micron or so in
size; a change at the synapse must be a change in a thin layer of
protein molecules. The tissues of the body are being constantly re-
newed and rebuilt; it is hard to believe that delicate adjustments of
synaptic resistance could long survive the processes of metabolism.

The famous psychologist and neurologist Karl Lashley spent more
than thirty years in search of the engram, the permanent impression
that experience is supposed to leave somewhere in the nervous
system.? He began with a widely shared impression that the engram
must be a path through the brain that connects sensory organs to
* muscles and glands—the memory of each particular sensory-motor
association would be represented by an anatomically distinct path
through the brain. Lashley tried to study these hypothetical paths
by interrupting them surgically at different places in the brain.
Human beings are naturally reluctant to serve as subjects in such
experiments; Lashley practised his brain surgery on lower animals.
He began with rats, but the results were so surprising that he re-
peated his studies later with monkeys and chimpanzees. He trained
his animals in various tasks ranging in difficulty from simple sensory-
motor associations to the solution of difficult sequential problems.
Then he cut, destroyed, or removed a portion of the animal’s brain.
After recovery from the operation, he tested the animal’s memory for
what it had learned.

'Lashley experimented on all parts of the brain. He placed his
lesions in the part of the brain that controls motor performance
and so managed to produce paralysis, but he did not destroy the en-
gram. He took out large amounts of tissue from the so-called associa-
tion areas, but memory was not impaired. He cut all the connections
between the sensory and the motor areas of the brain, but again the
engrar_n rc:mained intact. A brain operation can affect an animal’s
behe}wor In many ways but it does not seem possible to destroy
particular memories by injuring the brain in particular places. The
best he could do was to show a gross correlation between the total
amount of brain tissue destroyed and a general impairment in
the animal’s performance. But where the tissue was destroyed was
rele_ltwely unimportant. In summarizing his work Lashley said, “This
series of experiments has yielded a good bit of information about
what and where the memory trace is not. It has discovered nothing
directly of the real nature of the engram.” And then he added,
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wistfully, “I sometimes feel, in reviewing the evidence on the localiza-
tion of the memory trace, that the necessary conclusion is that
learning just is not possible.”

Not all workers in this corner of psychology are as discouraged
about the possibilities as Lashley was, but his experiments do seem
to have ruled out most of the simpler explanations which might be
proposed as a biological basis of personal memory. Either large
parts of the brain work together in complex patterns during recall,
Or memories are multiply represented in several different regions of
the cortex, or individual neurons may be capable of far more pre-
cise differentiations than are now understood, or biochemical proc-
¢sses of still unspecified nature take place somewhere scientists have
not yet thought to look. But perhaps the simplest way to sum-
marize the situation is to admit with Lashley that we know almost
Nothing at all about the underlying processes whereby the nervous
system stores and maintains such large quantities of relatively pre-
cise information.

If we cannot evoke memories when we want to study them, if
we are completely ignorant of the place and nature of the biop_hysi»
cal processes that support them, what is left for a psychologist to
study? Does this mean that we cannot proceed with our psychological
studies? Not at all. Research into human memory is one of the
oldest and most active branches of experimental psychology.?

By sheer chance Proust tasted his madeleine and so revived a sys-
tem of memories long since abandoned. An electric current happened
to release an otherwise inaccessible pattern of neural activity. It is
as if the memory had continued to hold a full record of things past,
but had become isolated. It was not so much forgotten as mis-
Placed, until by a lucky accident a part of the memory system was
Pulled into consciousness and the rest trailed after.

Perhaps the difficulties we have in remembering things are not
€Ooncerned so much with getting them into our memories as with
getting them back out again later. In this respect our personal
Memory would seem to confirm a simple relation that u§ua]ly holds
for other storage systems, namely, retrieval is more d_lfﬁcult than
Storage. If one thinks of memory as a place where things can be
Stored, one should expect retrieval to be the major problem. It is
Simple tq put documents into a filing case, furniture into a ware-

Ouse, information into a notebook, articles into 2 scientific journal,

Iz
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or books into a library. If we never expect to see the things again,
it is easy enough to dump them like junk into a junk box. The prob-
lem appears only later when we try to find them.

When we organize a storage place according to rules and make
records of where everything went, we are attempting by a little
effort now to forestall an enormous effort later, when the time comes
to retrieve something. Because this organizing and record-keeping
must go on at the same time the thing is being stored, we seem to
have trouble getting it into storage. When we are unable to remember
something that happened to us, it may be either because we did not
store it carefully, or because it has disappeared from where we put
it, or because we have lost the records of where it went. Thinking
of memory in terms of these analogies to other storage problems
may make the process seem over concrete, but it helps us. to under-
stand many of the characteristics of learning and forgetting.

When one takes the time and trouble to anticipate the retrieval
problem, one passes out of the domain of accidental but often vivid
recollections and into the world of workaday memory—a kind of
memory that is less dramatic, but considerably more reliable.

How does our workaday memory function? Ordinarily we do
not take our experience neat, but work it over before we try to storé
it away. Vivid, detailed, photographic resurrection of the past is not
the most efficient way to remember, Everyday remembering is more
like a syllogism than a photograph: we usually follow a sequence of
steps to the past; only rarely do we conjure it up in an instantaneous
panorama. An adult uses symbols-—usually verbal symbols—to Of-
ganize his memory so that he can find what he wants in it. We corn-
stantly translate our experience into symbols, store them in our
memory, and retrieve the symbols instead of the experience itself-
When the time comes for recall, we try to reconstruct the experience
from the remembered symbols.

Frequently, what we store away so painfully in our workaday
memory is a rule that will enable us later to construct—or to T€-
construct—what we want to know. To illustrate the efficiency of these
rules, consider a highly oversimplified way to test your memory-
Imagine you are a subject in a psychological experiment. The €X-
perimenter says, “I am going to give you some numbers. For each
one I say to you, say a number back to me. Use any numbers you like-
Only please be consistent. Whenever [ give you the same number
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again, give me back the number you said before. Is that clear?”

“No.”

“I will give you a number, for example, 73. Then you give me a
number, for instance, 528, or whatever you like. But I want you to
remember what you say so that if I ever give you 73 again, you will
give me 528 again.”

With a task like this you would never give the experimenter
528 as a response to 73. It is far better to pick some simple number,
such as 1. Make that your reply to everything, thereby lightening
the load on your memory tremendously. You may expect the psy-
chologist to complain.

“Look,” he may say, “I want to test your memory. This is no test
at all. You must give me a different number every time I give you
a different number.”

Humor him. Take his number and repeat it. You will still be
able to remember your number every time. Moreover, you will be
able to remember his number if he gives you yours. Or, if he still is
not satisfied, construct your reply by adding a constant to his number.
In either case, the situation is completely under control and you can
handle an immense variety of stimuli without a single error. You do
It by remembering a rule rather than by remembering what you actu-
ally said. If you tried to remember literally everything he said_ and
€very haphazard reply you made, the task would be overwhelmingly
difficult.

If this example seems too artificial, then perhaps it can be trans-
Muted into something more interesting by a series of easy steps.
Suppose the psychologist utters not numbers, but words, and asks
You for different words in reply. Again, you should adopt a rule.
One of the simplest would be always to give the opposite of his word.
;[kf he says, “White,” you say, «Black.” If he says, “Boy,” you reply,

Girl.” To be sure, this rule will not always work. If he says, “Book,”
Or “Chicago,” you are stuck. Thus you may need an additional rule
'O the effect that when there is no opposite, You w_ill use the com-
Monest aggociate you can think of, or you will give a word that
™Mymes, and so on. Unlike the rules in the numerical exampl.e, the
Tl{le for words is not infallible. But it works far better than if you
tried tq remember each word-pair separately. You can probably give
S¢veral hundred such replies and remember them with less than 5
Per cent error. And the beauty of it is that you merely make use of
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what you have already learned in order to avoid having to learn
something new.

Suppose you did not do it this way. Suppose instead, you had a
sound recorder in your head and could at any moment listen to every
word you and the psychologist had said to each other. Even sup-
pose you could turn the recorder on or off at will. And suppose
you had no rule for giving replies, but gave them haphazardly be-
cause you relied upon this remarkable recording device. Then each
time the psychologist said a new word to you, you would start your
recorder playing at the beginning and listen to see if you had ever
been given that word before, and, if so, what you had replied. The
more words he gave, the longer it would take you to play the record
through, and the slower your response would become. You would
be quickly overloaded; you would remember so much that you
could never find what you wanted when you needed it. Soon you
would be almost as poorly off as if you remembered nothing. A
verbatim recording of the stream of consciousness may indeed be
preserved in the brain somewhere, but it is of very little use to Us
for most of the memory tasks we must constantly perform.

The truth is, your psychologist was too lenient. His tests left you
free tq choose replies according to your own strategy. He could
make it much more difficult if he also told you what you werc
supposed to say in reply to his stimulus words. When he determines
both members of the pair, it may take work to find a mnemonic rule.
But your general strategy should be something like this: Look for
a third word or image such that his stimulus word suggests it easily,
a.nd such that it in turn suggests the response you are supposed t0
give. For example he might give you the pair “Sugar-Lame.” You
must remer-nber it well enough to be able, when he tests you
}fiter b’y 'saymg, “Sugar,” to reply, “Lame.” If you discover the word

cane, I‘t can serve as a mediator: “Sugar-cane” and “cane-Lame”
are famlli_ar associations that you have already learned before
the experiment began. Given a good mediating word, thereforc
you can perform the task easily. Very little of the time you would
spend mer'no.rizing pairs of words would ordinarily go to engrave
new a§soc1at10ns into your brain tissue; most of it would be spent
searching for some familiar association that satisfies a simple rule.

It should be remarked, incidentally, that it is not sufficient merely
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to know a mediator unless you actively think of it. The active arousal
of the mediator seems to be an indispensable part of the process.

The usefulness of images and words to establish connections
among apparently unrelated concepts is well known to authors of
popular texts on How to Improve Your Memory, but it has not been
studied extensively in the psychological laboratory. However, the ef-
fectiveness of this simple principle can be demonstrated in the fol-
lowing way.* A list of word pairs is presented, one pair at a time.
For each pair the subject forms a clear visual image, the more
bizarre the better. Ordinarily a person will spend about pﬁxty—ﬁve
seconds finding a satisfactory image and forming the association, but
after some experience he can work accurately with about five sec-
onds per pair. The list is not repeated. At the end of the presenta-
tion the subject is given one member of each pair and is asked to
write down the other. In one study, lists of up to five hundred pairs
were remembered about 99 per cent correctly.

These examples indicate how useful rules and strategies can be
to a person trying to remember something, and how they can have
advantages not shared by a literal, photo-phono-graphic record.
That is not to say that eidetic imagery—the so-called photographic
mind—is not an extremely useful gift to have.’ Rather, the point is
that ordinary people can do extraordinarily well if they are permitted
t? use meaningful words and images as mediators. For some situa-
tions it is actually more efficient to remember a rule to generate X

than to remember X itself.
If all this testing and searching

80 on while we are depositing new i i .
It seems likely that we must have at Jeast two different kinds of stor-

age. One, a long-term memory system; the other, a temporary memory
that can hold information for a few seconds while we do whatever
rehearsing or information-processing is necessary to transfer it into
the Tong-term store. .

One can jsolate the temporary memory system and study its
Properties independently simply by crippling the rehearsal needed
Of making the transfer. Give a person three consonants—CHS, or

XB, for instance—and then immediately have him count back-
Wards by threes until you are ready to test his recall. The counting
reaks up his normal processes of transfer from temporary to more

and rule-making is supposed to
nformation in our memory bank,
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permanent memory, so that twenty seconds later the string of con-
sonants, which would ordinarily be perfectly recalled, is forgotten
more than 90 per cent of the time.® A curve showing the temporal
course of this very rapid fading is plotted in Figure 26. If we do not
process the information within a few seconds, it is lost.
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Fig. 26. When rehearsal is prevented, information drops very rapidly out
of temporary memory. Subjects could not remember three consonants

for more than a few seconds when they had to count backwards during
the interval between the presentation and the test of recall.

This rapid fading is important for many things we do. For €X-
gmpl‘e, when we add a column of figures we must keep a subtotal
in mind just long enough to add a new number to it, then forget it-
If the memory of each subtotal did not fade, we wo,uld accumulaté
a great deal of useless and distracting information. Similarly, the
fading protects us from remembering all the apparent nonsense that
goes on while we are dreaming. It is possible, of course, to train
oneself to remember dreams; one learns to rehearse them imme-
diately on awakening. And some dreams are so important to us that
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we wake up spontaneously thinking about them. But most of the time
dreams are forgotten because we cannot perform the necessary proc-
esses required to fix them more permanently. Our ability to decide
what we will try to remember and what we will permit to fade is one
of our most powerful tools for selecting a personal world out of
what William James called “the primordial chaos of sensation.”

The particular associations that people exploit when they try to
fix a memory permanently are apt to be somewhat personal and
idiosyncratic, but the general strategy they follow is fairly clear. New
€Xperience is categorized in terms of familiar concepts shared by the
Culture and symbolized by the language; then the symbolically trans-
formed experience is related to, and interwoven with, other things
Previously learned and remembered in terms of these categories and
this language. In a new situation it is sometimes difficult to know
how best to exploit previous learning, but after a little thought we
can usually discover a rule that transforms the novel into the familiar.

But we must not assume that all our memories are so well be-
haved. The very personal memory that Proust revived with the
madeleine is of a different character entirely. In an interesting com-
Parison of Proust and Freud, Ernest Schachtel” has called attention
to the fact that these Proustian flashes characteristically revive some
childhood scene, as though a psychological barrier separated the
adult from his early experience. In order to become an adult, to
adopt adult habits of thought, it is necessary to forget one’s child-
hood. “Tphe biologically, culturally, and socially influenced process
of memory organization,” said Schachtel, “results in the forma.t:on
of categories (schemata) of memory which are not suitable 'vehxci_es
t0 receive and reproduce experiences of the quality fmd' Intensity
ypical of carly childhood. The world of modern Western CIV!]‘IZE:‘.UOn

4S N0 use for this type of experience. In fact, it cannot permit itself
1o have any use for it, it cannot permit the memory of 1t,_because
S“‘?h memory, if universal, would explode the restrictive social order
Of this civilization.”

These intimate memories of childhood are obviously of great con-
€ern to students of personality, many of whom believe that. the adult
Personatity sets like plaster after the first few years Of_hfe- F_re‘:ld
Darticular]y emphasized the social necessity of repressing chllQJSh
Memories of sexual pleasure, in order to enable the :':ldult to function
¢ ectively in Western culture. But Freud’s observation does not ex-
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plain why all our childhood memories, sexual and asexual alike, are
so thoroughly forgotten. In the course of growing up there are several
cognitive revolutions that completely reorganize a child’s intellectual
life. As new and more efficient cognitive systems emerge, the pecu-
liarly intense memories of a child find no place in them. The child
is not forgotten; it is simply isolated from the day-to-day experience
of the normal adult, because the child existed before the categories
of the adult mind had been achieved.

An attentive reader will not have overlooked the metaphorical
basis of this discussion—the assumption that memory is a place
where information can be stored, just as a warehouse is a place where
merchandise can be stored. This seems to make memory a substan-
tial thing that a person possesses in the same way he possesses a head
and two hands. Although the metaphor may help us to organize and
understand many phenomena of memory that are psychologically sig-
nificant, it is difficult to suppress a certain uneasiness about this
reification of the memory process. To avoid this metaphor, many
psychologists prefer to speak of memory as something a person does,
rathef than something he has. This attitude leads to another set of
questions about the effects of past experience on present behavior.



CHAPTER XII

IVAN PETROVICH PAVLOYV,
PHYSIOLOGIST

Tpropose to prove,” said Claude Bernard in 1865, “that the science
Of vital phenomena must have the same foundations as the science of
thf’ pPhenomena of inorganic bodies, and that there is no difference in
this respect between the principles of biological science and those
of physico-chemical science.”! This is materialism. At the time Ber-
Nard wrote, materialism was generally considered a necessary as-
SUmption for any scientific inquiry into living systems. When you
Study Bernard’s book carefully, however, you discover that the great
tofench physiologist was less concerned to reduce all vital phgnomcnal
interlrll?t'ter and energy than to show ll_1at they .are—potcntlally——as
div; igible as the more familiar phymco-chem.lcal phenomena. No

ne soul or free will capriciously altered his measuremcnts, no
SUbernatural or inexplicable forces intervened unpredictably to spoil
IS experiments. Bernard fully expected to se¢ vital phenomena re-
Uced to materialistic terms, but this meant less to him than the

Toader principle that scientific methods can be successfully applied

0 living organisms. Vital phenomena are governed by laws—laws

tr
Ue always and everywhere. .
he positivistic faith (that science can be applied to man and all

pls affairs) and the materialistic faith (that the results will be ex-
Wressed as physico-chemical laws) are not always kept apart; they
®T¢ never closer than when Bernard wrote. In Germany, for ex-
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ample, the science of physiology was controlled by four men: Her-
mann Ludwig von Helmholtz, Emil Du Bois-Reymond, Ernst Briicke,
and Carl Ludwig. These four formed a private club in Berlin whose
members were pledged to destroy vitalism, a pledge that one of them
phrased so: “No other forces than the common physical-chemical
ones are active within the organism. In those cases which cannot at
the time be explained by these forces one has either to find the
specific way or form of their action by means of the physical-mathc'
matical method or assume new forces cqual in dignity to the chemical-
physical forces inherent in matter, reducible to the force of attraction
and repulsion.”?

This pledge expresses materialism in a purc form, flatly denying
that life might involve vital forces transcending “the force of attrac-
tion and repulsion.” It is curious to sec how casily positivism, which
bggan in violent opposition to any metaphysical dogma whatsoever,
slips over into this kind of materialism—into the metaphysical dogma
tha.t true existence is reserved exclusively for physical and chemical
objects. There is no way to know in advance what kinds of laws will
prove necessary as science advances, yet a materialist feels comforted
to lhm.k that the new laws will always look just like the old ones.

Durn?g_ the last half of the nineteenth century the Helmholtz school
of medicine, brandishing its materialistic credo, completely domi-
nated physiological and medical thinking. It was into this intellectual
atmosphere that scientific psychology was born.

And‘ it was in this intellectual atmosphere that the pionecer psy-
chologists were educated. Freud was Briicke's student; Pavlov studied
under Ludwig; Wundt was Du Bois-Reymond’s stud’cnt and Helm-
holtz’s assistant. With physiology reduced to chemistry and physics,
the next step was to reduce psychology to physiology. In that way the
students were expected to carry on the work of their teachers. Freud
to the end of his life talked about the mind in hydraulic, mechanical,
cl'cctrlcal,. and physical metaphors. Pavloy would never,concede that
his  physiological interpretation of conditioning experiments Was
merely an eclaborate figure of speech. And even Wundt, who tried
to brc'a.k with the positivistic tradition, founded his new ’psychomgy
by writing a text, not on psychology, but on physiological psychology-

But the students were not always loyal to their teachers. Wundt
deliberately defected. Freud tried to remain loyal, but supplied the
revolt with powerful ammunition. Of all the pio;]eer ;;s.ychologistS
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the one most faithful to the materialistic standards of nineteenth cen-
tury science was Pavlov, probably because he never realized that he
had become a psychologist.

When materialists try to defend the idea that living systems are
nothing but machines they generally begin with the most automatic
and involuntary activities they can think of. Those are the reflexes
and instincts. Exactly what an instinct is has been the focus of much
argument. Some people use the term to mean all the driving desires
and passions of the flesh; others mean any reactions an organism is
born with and so does not need to learn; and still others take the
Position that an instinct is any highly automatic, involuntary, se-
quence of responses. The importance of instincts for a materialist
conception of man has waxed and waned from one generation to the
Next. The reflex, however, has played a more constant role.

A reflex is an involuntary, unlearned, predictable response to a
given stimulus (or class of stimuli), a response that is not influenced
by any conscious thought or resolution, but that can usually be‘ seen
to have some clear purpose in protecting the organism or helping it
to adjust to its environment. The study of reflex action has a long
history 3 Probably the first person to give a systematic discussion
resembling our modern conception of the reflex was the French
philOSOPher René Descartes. A mechanistic description of the bofiy
Was a fundamental part of the Cartesian Ph“OSOPhY; which dis-
tinguished sharply between the mortal body—a machine—and the
Immortal soul that transcended space and time yet was s_omehow
€apable of controlling the material body. The automatic actions that
the soul was unable to control voluntarily were what Descartes calied
reflexes. The seventeenth century’s ideas about physiology were
Mather crude, however; Descartes spoke of animal spirits being re-
ﬁFCted (hence the term reflex) into the muscles by an image in the
Pineal glang, .

In the years that followed, a brilliant array of men—_.—phllosophers,
Physicians, natural scientists—contributed to the growing knowled'ge
about the structure and function of the nervous system. The most sig-
Nificant step forward was probably the discovery, early in the nine-
teenth century, that the nerves attached to the spinal cord had a
Clear division of function. Sir Charles Bell in England and Frangois

agendie in France were able to show that the nerves entering the

ack side of the spinal cord were important for sensory processes,
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and nerves entering the front side were important for muscular move-
ments. Thus some of the neural pathways involved in reflex action
were first revealed.

One of the most attractive figures in this story was the enthusias-
tic Scottish physician Marshall Hall, who had a rare gift for thinking
clearly and simply in his experiments, his theories, and his writings.
Hall's major argument was that reflexes are unconscious, an argument
that struck at the well-established myth that all nervous activity is,
or could be, conscious. Hall won his point so thoroughly that half a
century later Wundt took it for granted that his new psychology
could have nothing to do with reflexes. If they were unconscious,
they were not accessible to introspection and so must be relegated
to physiology. This convenient distinction between unconscious physi-
ology and conscious psychology exploded, however, when Freud
showed how much of our mental life is unconscious and when Pavlov
adopted the reflexes as the fundamental building blocks for all be-

havior.

A_sfter Pavlov many psychologists, especially some American be-
‘haviorists, went to the opposite extreme from Wundt and based all
psychology on reflexes. Their theories would have been nonsense, Of
c_oUrse, if all the reflexes had to be inborn. Reflexes could not pos-
sibly play such an important role unless they could somehow be
modified as the result of experience. But how can experience modify
a reflex? This was the crucial question Pavlov tried to answer.

Ivax.l Petrovich Pavlov was born in 1849 in Ryazan, a provincial
town in central Russia. He was the first of many children, most of
whom died in infancy. His grandfather was a peasant and his father
a priest; in nineteenth-century Russia that had a rather special
meaning.

The social structure of Russia prior to the middle of the nineteenth
century was exceedingly simple. There were effectively two social
classes: the gentry, or aristocracy, which held all wealth and privilege:
alnd the peasantry, which made up about 90 per cent of the populd-
tlon.'(The clergy served the peasantry and were close to them.) The
R1.1351an government was equally simple; it consisted of a military
aristocracy that did little more than maintain order at home and
wage war abroad. During the nineteenth century, however, a thir d,
intermediate class, the intelligentsia, began to emcr,ge from the educa-
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llO_nal system fostered by Alexander I. It consisted of members of the
aristocracy who had fallen upon hard times and members of the
peasantry whose talent and energy had lifted them above their ciass
into an intellectual life centered around the universities. The intelli-
gentsia was a uniquely Russian institution, a social class united solely
b_y bonds of education and moral passion. Insofar as they filled a posi-
tion intermediate between the gentry and the peasantry, the members
of the intelligentsia might be compared with the middle-class bour-
geoisie in the rest of Europe. But the comparison would be quite
misleading. The Russian intelligentsia did not play any commercial
role; its special dedication was to reform the Russian government.

Ivan Petrovich Pavlov

rmitted to attend the local
cience was encouraged,
s at the University of

theﬁls a son of a clergyman, Vanya was pe
oy ogical seminary, where his 3nteres.t in sc
St Pm 1870 he was able to continue his studies at )
St. Petersburg (now Leningrad). In that way he joined the socially
intermediate class, too well-educated and oo intelligent for the
Peasantry from which he came, but too common and too poor for
the aristocracy into which he could never rise. These social conditions
then produced an especially dedicated intellectual, one whose entire
life was centered on the intellectual pursuits that justified his exist-
ence. And so it was with Pavlov, whose almost fanatic devotion to

Pure science and to experimental researc

f;:ergy and simplicity of a Russian peasant.
€ man and his work throughout his life.

Those traits characterized
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In the theological seminary Pavlov was encouraged to follow his
own intellectual inclinations, a freedom denied in most Russian
schools at that time.* His early reading included Herbert Spencer,
who became one of his favorite authors, and Charles Darwin, whose
teachings and personality he idolized to the end of his days. While
still a boy of fifteen he read a Russian translation of George Henry
Lewes’s Physiology of Common Life and became intrigued with a
complicated drawing of the digestive system that Lewes had repro-
duced from Claude Bernard. Pavlov’s interest in the physiology of
digestion, which culminated in a Nobel prize forty years later, began
when he looked at Bernard’s drawing and asked himself how such
a complicated system could work,

At the University of St. Petersburg the teacher who influenced him
most was llya Cyon, the professor of physiology. Cyon was an artis-
tic experimenter with exceptional skill in surgery; he wrote a first-
rate text on experimental techniques in physiology; his lectures were
both masterful and inspiring. “Never can such a teacher be forgot-
ten,” said Pavlov. It was Cyon who started Pavlov, then still an under-
graduate, on his first physiological experiment. Upon graduation
Pavlov was to have become a research assistant, but when Cyon was
dismissed for political reasons, Pavlov resigned in protest.

Pavlov’s determination to become an experimental phys.iologist
seems never to have wavered. After one taste of research all the prac-
tical issues—his position, salary, living conditions, even the clothes he
wore—became little more than unavoidable annoyances intruding
upon the only part of life that really mattered. In the early years his
single-mindedness protected him from the anxieties of poverty; later
it protected him from the distractions of fame and administrative
responsibility.

In 1881 he married Seraphima Karchevskaya, who devoted her
life to protecting him from all mundane intrusions. She discovered
her responsibilities rather suddenly when Ivan Petrovich turned Up
without the money to pay for their wedding or their return fares tO
St. Petersburg. So she paid their expenses out of her own savingss
and_ thfe two of them arrived penniless in St. Petersburg. Pavlov’s
entire income was fifty rubles a month, but he refused to let Sar2
find a job. He borrowed two hundred rubles, and somehow they
managed to exist. It was characteristic of him that Sara often had
to remind him when it was time to go and collect his salary.
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Only unwavering faith enabled his wife and friends to put up with
him. His complete inability to manage his financial affairs was not
his only peculiarity: he was equally difficult in other matters. For
example, he liked to take long walks with his wife, but he set such
a strenuous pace that she often had to run to keep up. During her
first pregnancy this exertion caused Sara to miscarry. When he real-
ized what had happened, of course, Pavlov was greatly dismayed.
During her second pregnancy, thercfore, he was determined to be
more careful. So he swung over to the opposite extreme and even
insisted on carrying her in his arms up to their fourth-floor apart-
ment. In every way he was the tender, thoughtful husband. But when
the child was born, he had no money to support it.

He once accepted an invitation for Sara and himself to attend a
party at a professor’s home. She was to go alone; he would join her
there as soon as he could get away from a scientific meeting. It was
a rare treat for her. She had a new dress, she was in excellent spirits,
Witty, animated, talkative. When Pavlov arrived later the host jokingly
reproached him for having hidden so lovely a person from them all.
Pavlov frowned. He had a headache. He was going home at once.
Sara could stay if she liked. She left with him, told him everything
she had said at the party and promised never to go anywhere again
Without him, but he sulked for two days. “This was so painful to
me,” she wrote later, “that 1 told myself that T would not take so
Much interest in dresses and that 1 would make a vow of silence. T.his
attitude on my part brought extremely good results. Tvan Petrqvnch
Was spared sleepless nights and saved from unpleasant and pafnf.ul
thoughts ™ I the words of James Thurber, a woman’s place is in

€ wrong, )

The Russjan peasant custom of swaddling their babies f.or long
Periods, alternating with joyous episodes of play and affection, hlas

CE_n blamed for generating personalities that alternate between stolid,
Patient, self-restraint and explosive, emotional release.’ Whet}uer or
at SWaddling has anything to do with these extreme ﬂuct_uallons is
debatab]e, but certainly Pavlov’s behavior often fell into this pattgn.

¢ would flare up at trivialities. 1f his surgery “’Fm badly, he might
lame his assistant, waving his arms and swearing profuse!y. Once

& hotheadcdly Wh,ippecl a dog whose whining botherfad l?lm, thep
agmonishcd the assistant never to whip a dog because It .mlghF spoil

'S eXperiment. During the revolution he scolded one of his assistants
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for arriving ten minutes late for an experiment; shooting and fighting
in the streets should not interfere when there was work to be done
in the laboratory. Usually these outbursts were quickly forgotten.
When a student discovered that no grudges were held, that no subtle
meanings lurked behind the professor’s words, he was usually grate-
ful to know exactly where he stood and what he was expected to do.
Pavlov was never reluctant to tell him.

His anger would become serious only when he thought his rigor-
ous standards of pure science had been violated. If he suspected that
a student had values he set above research, that an interest in night
life, say, prevented him from arriving promptly at the laboratory,
the student might never be forgiven. If someone defended a stupid
experiment out of pity for the person who performed it or, worsc
yet, reported results that Pavlov could not confirm, he could be un-
compromising in his opposition and his criticism. He himself was
completely direct, completely honest, and he expected no less from
others. He may not always have been considerate of the feelings of
other people, but his honesty and integrity in research, in persoﬂal
relations, in his political convictions, were beyond dispute.

During his entire career he worked on only three experimental
problems. The first concerned the function of the nerves of the heart;
he presented some of this work as his thesis for the degree of Doctor
of Medicine, which he received in 1883. The second problem was the
activity of the principal digestive glands; his brilliant experiments 01
digestion brought him world-wide recognition. The third was his
study, from 1902 until his death in 1936, of the functions of the
higher nervous centers in the brain. His use of conditioning as @
way to attack this problem remains his greatest scientific accomplish-
ment. His persistence, his energetic devotion to a few well-defined
problems that he pushed as far as he could, was characteristic of him
both as a scientist and as a personality.

His work on the digestive system followed two major lines: an
analysis of the nervous control and regulation of the digestive glands,
and a study of the normal function of the glands under ordinary
conditions. His remarkable success in these experiments was du€ in
large measure to his use of chronic, rather than acute preparatiOﬂs'
In an acute experiment the anesthetized animal is operated upom
and the experimental observations are made immediately while the
organs are surgically exposed. But he had discovered that the surgery
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itself tended to inhibit the secretion he wanted to study. In order to
eliminate any unnatural effects of the operation, therefore, he under-
took the more difficult task of creating chronic preparations—animals
whose digestive processes could be studied under normal living con-
ditions. The purpose of the operation was to make the digestive proc-
ess visible to the scientist; experimental observations were not begun
until the operation was over and the wound had healed. These chronic
animals—in Pavlov’s laboratory they were always dogs—were avail-
able for prolonged and diverse experiments and, more important,
they functioned in the natural manner that he was trying to under-
stand.

The general approach he used in

to divert the secretion of a particu
outside of the animal’s body where it could be collected and meas-

ured. Once the flow of the digestive juice could be directly observed
and measured, it was possible to explore the conditions that affected
it, that increased or decreased the rate of flow. Sometimes the opera-
tions were very difficult, because it was crucial t}}at the nerves and
blood supply not be injured. His ingenuity in solving these problems
and his amazing skill in performing the necessary surgery became

a legend among physiologists.

The results of these experiments,
interpretation, were summarized in 1897 as The Work of the Di-

gestive Glands. In that book he mentioned certain irregulgrities and
interruptions in what seemed to be the normal i:'unctlomng of the
digestive glands, and he attributed them to psychic causes. For ex-
ample, he noticed that sometimes the glands would start to work
before the food was given to the dog; the dog began to secrete d_!-
gestive jUices as soon as it saw the man who cust_omarlly f:ed lt: This
observation, which could only have been made with chronic amma_ls,
led to Pavlov’s discovery of the conditional reflex.” .He debgtc_:d with
himself for several years whether or not thcs'e !I'I'Eg‘Lllarlti‘CS—he
Called them psychic secretions—should !Je studied by expcnmentz.il
Methods, It was 1902 before he determined to track them to their
Source,

His first experiments were doné

preparing his chronic animals was
lar gland through a tube to the

along with Pavlov’s theoretical

simply by showing the dog some

read in his hand and then giving the bread to the dflg to eat.
EVEntually the dog would begin to salivate as soon as it saw the
read. But if bread was repeatedly shown and withheld, the dog

13
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would gradually stop responding to the visual stimulus. The dog’s
salivation when bread was placed in its mouth was a natural reflex
of the digestive system—what Pavlov called an inborn or uncondi-
tional reflex. Salivation at the sight of the bread, however, was not
an inborn reflex, but was something the dog learned to do. Pavlov
called the response at the sight of the food a conditional reflex be-
cause its occurrence was conditional upon a prior association between
seeing the food and tasting it.

Pavlov thought of, and occasionally discussed, the difference be-
tween these two kinds of reflexes by analogy with a telephone sys-
tem. For a reflex to occur when the appropriate stimulus is given,
he believed, there must be a neural path connecting the receptor
organ to the gland or muscle that makes the response. For the inborn
reflex that path is already completed at birth and corresponds to 2
direct telephone line. The path of a conditional reflex, however,
must be created by making a connection through the central switch-
board, by creating an engram in the central nervous system.

He soon discovered that conditional reflexes are affected by every-
thing that goes on around the animal. In order to eliminate as many
haphazard influences as he could, he put the dog and the experi-
menter in separate rooms. The dog was loosely strapped into a test
frame where, like a swaddled Russian baby, he remained patiently
immobile for hours at a time. Pavlov devised elaborate systems of
tubes for presenting the stimuli and observing the secretory response
(usually salivation) from outside the animal’s room. And he substi-
tuted arbitrary conditional stimuli—a bell or a light—in place of the
sight of bread in his hand. He discovered that any stimulus whatever
could be made the occasion for conditional salivation.

In this way he arrived at the experimental procedure known as
conditioning: a bell (conditional stimulus) is repeatedly sounded just
before food (unconditional stimulus) is placed in the mouth to pro-
duce salivation (unconditional response), until eventually the sound
of the bell causes salivation (conditional response) before the food
is presented. This was the weapon with which Pavlov attacked the
terrible riddles of the central nervous system.

He took special pride in the fact that his method was completely
objective. In 1903 in one of his first public descriptions of this ¢
search he emphatically rejected any of the subjective methods of
psychology. “In our ‘psychical’ experiments on the salivary glaﬂds’”
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el

1

salivary re-

Fig. 27. Pavlov's arrangement for studying the conditional
flex in dogs.

deavored to explain our results by
of the animal. But nothing came of
and individual, personal, un-
lternative but to place the in-
»8 For Pavlov, a single line

he said, “at first we honestly en
fancying the subjective condition
It except unsuccessful controversies,
coordinated opinions. We had no a
vestigation on a purely objective basis. sin,
SCparated physiology from psychology, objective from subjective, an.d
Sclence from metaphysics. But his own work helped to destroy this
Simple distinction by giving psychologists another way to study their
subjective problems objectively.

AT_OUIId 1907 Pavlov came into pubic. .
Vladimir M. Bechterev provides an interesting contrast to Pavlov in

Several respects.’ Bechterev, the son of a minor government official,
Was an idealist far more typical than pavlov of the Russian intelli-
gentsia of the time. Both men, like many young Russian scientists
0 those days, went abroad for advanced studies;™ Pavlov took it as
just another step in a direction he was already going, but Bechtersy
SPent the remainder of his life working out ideas acquired during his
Year ip Leipzig. Whereas Pavlov stayed entirely within a rather nar-
TOW part of experimental physiology, Bechterev ranged all over the
Mellectya] map, using both experimental and clinical methods to
Ztud)’ problems in neurology, physiology psychiatry,_ psychol.ogy,
fven sociology. Bechterev cut a fine figure in academic gathenpgs,
o he was picturesquely Russian in a dignified and eloquent fashion;

blic conflict with Bechterev.
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Pavlov was totally oblivious of all appearances. One suspects that the
battle between them was less caused than released by their scientific
disagreement; the real animosity derived from their temperamental
inability to understand one another.

Bechterev approached the conditioning experiment with different
interests from Pavlov’s. He was quick to appreciate the importance
of Pavlov’s discovery and to carry it over into psychological research;
he saw it as the proper way to convert Wundt’s physiological psy-
chology into a truly objective science. As an experimental psycholo-
gist, however, he was less concerned to condition the digestive glands
than the voluntary musculature. In that respect his interests closely
paralleled those of American behaviorists. He trained dogs to raise
a paw when a stimulus was presented, and he spoke of the result as
an associative reflex. As a clinician, however, he was more interested
in human patients than in dogs. In 1910 he published his ideas in 2
book, Objective Psychology, which went through several revisions;
in subsequent editions the term psychology was eventually dropped
and he wrote simply of Reflexology.

Bechterev’s view of conscious phenomena was just as materialistic
as was Pavlov’s. It was not on that score that their quarrel arose-
The spark that set off the explosion was Pavlov’s discovery that he
could not duplicate an experimental result reported by one of Bech-
tf—frev’s students. The famous Pavlov could easily have ignored the
circumstance, but that was not his way. He became convinced that
Bechterev was “debasing science,” an offense he could never forgive-
Pavlov attacked; Bechterev defended himself as best he could.

.It hfad previously been discovered that stimulation of a particulﬂf
Pom.t in the brain caused an animal to secrete saliva. The contro-
versml. cla.im from Bechterev’s laboratory was that when this particu-
lar Qomt in the brain was cut out, the conditional salivary reflex was
abolished. In Pavlov’s laboratory, however, it was not abolished:
The argument dragged on for two years until finally Pavlov chal-
lenged Bechterev to demonstrate the claim experimentally. Bech-
terev accepted the challenge. Accordingly, the salivary centers in the
brains of Fwo dogs were taken out by surgical operation; BechtereV
then publicly demonstrated the absence of a conditional salivary
response by placing a glass jar containing lumps of sugar in front of
the dogs, who did not salivate at the sight of the sugar. Bechterev
seemed to be vindicated. But Pavlov and his followers were not im-
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pressed; they were not even sure the dogs really saw the sugar. Pavlov
rose, took a flask of weak acid solution and splashed it several times
6o the dog’s mouth. This simple procedure was sufficient to condi-
tion the dogs (acid, like food, naturally elicits the salivary reflex).
After that, the mere sight, smell, or splash of the acid would arouse
a conditional salivary response. The brain surgery had had no effect
at all. On the spot, and in the presence of a large audience, Pavlov
had demonstrated his objection to Bechterev’s work. In spite of the
dramatic outcome, however, the argument dragged on; the role of
higher brain centers in conditioning is still not well understood. No
doubt it is true that many of Bechterev’s experiments did not come
up to the standards of experimental precision and control demanded
by Pavlov, yet even today many psychologists, especially in America,
f?ﬂ that in the larger issues there is much to be said on Bechterev’s
side of the argument.

After 1917 the Bolsheviks had a chan
Pavlov could be to live with. He regarde

the greatest misfortunes sustained by Russia.
these new leaders who never acted from a sense of guilt. In a public

S;_)Cech he commented on the great social experiment that the Bolshe-
Viks were conducting; for such an experiment, he said, he would
not sacrifice a frog’s hindleg. In 1922 he asked Lenin to transfer him
somewhere abroad. But dialectic materialism needs a scientific base
far more than most forms of government, and Pavlov’s theories were
recognized as a potential source of great educational reforms. Lenin
Wrote a considerate refusal and offered to increase his food rations.
When a commissar phoned to say he should send for the chicken and
eggs that he was allowed, Pavlov said, “No, I refuse. As long as you
?l:) not give them to every one of my collaborators, I will not take
em.”

In 1927 when the sons of priests were expelled from the medical
Schoals, he resigned from his chair as Professor of Physiology, say-
Ing, “I am the son of a priest and if you expel the others, I will go,
100.” And when the so-called Red professors were forcibly admitted
Into the hitherto autonomous Academy of Science, Pavlov wrote
Strong letters of protest to Stalin and was the only Academician to
Vote against them. In order to demonstrate his disapproval of the

OViet regime he stayed away from Russian scientific meetings, even
though the Congress of Physiologists regularly elected him honorary

ce to discover how difficult
d the revolution as one of
He could not understand
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chairman in absentia. (In 1930, however, they passed him by aI'Id
in his place elected the entire Political Bureau of the Communist
Party.) A

In 1930 the central theme of a popular play, Fear, by Afinogenov,
dealt with an eminent professor of physiology who had unconsciously
played into the hands of the enemies of the Soviet state by working
out a theory that fear was the essential motive in the behavior of the
Soviet people.' His theory was exposed in a public meeting by an old
Bolshevik woman whose political experience compensated for her
lack of formal education. She concluded her indictment of the pro-
fessor with a cry to the audience to be merciless toward the real
enemies of the state. The professor, converted, promised to give a
public criticism of his malicious theory and to hand over all the keys
to his research institute. Of course, nothing was said in the play about
the Pavlov affair, but the parallel would have been hard to miss.

In 1933 apparently Pavlov had become convinced that the new
government was going to survive, that it had in fact united the Rus-
sian people, and that the lavish support of science, which, in Pavlov's
positivistic opinion, would in the long run resolve all social problems,
meant that the government shared his own high regard for scientific
truth and freedom. For the final three years of his life, therefore,
Pavlov and Soviet Russia lived together in peace. Since his death in
1936 his research has been continued, his memory preserved, and
his writings used to justify new scientific projects in physiology and
psychology. When Russians talk about Pavlov today, the difficult
interlude from 1917 to 1933 is no longer mentioned.

Why was the conditioning experiment so important? Because Of
its apparent simplicity, a tremendously important, voluminously dis-
cussed, little understood phenomenon, something that philosophers
and psychologists had called association, was here captured in simple,
objective, experimental terms.

Ordinary human behavior is S0 enormously complicated that @
scientist has great difficulty in knowing where to take hold of it. The
first step is to find a satisfactory unit of analysis, a simple building
block with which the complicated patterns of our daily conduct can
be constructed. Presumably, complex behavior could be analyzed
into unconditional and conditional reflexes. Pavlov’s genius was tO

show how those simple elements could be isolated, analyzed, and
controlled in the laboratory.
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But, if the conditional reflex is so simple, what was Pavlov doing
between 1902 and 19367 The simplicity of this reflex unit has not
prevented experimenters from finding many aspects of it worthy of
careful study. Pavlov's experimental situation seems simple only by
comparison with the overwhelming complexity of our uncontrolled
behavior. Consider a few of the dimensions that must be explored.

First, there is the time dimension: How long should the experi-
menter wait between successive trials? If he varies the time at which
the conditional and unconditional stimuli are turned on (or turned
off), what happens? Is it possible to use an empty interval of time
itself as a conditional stimulus? Many experiments had to be done on
these questions of timing alone.

But that was only a start. There are several aspects of the uncondi-
tional stimulus that had to be investigated: What inborn reflexes are
available for an experimenter to work with? Can a well-established
conditional stimulus serve as an unconditional stimulus for a higher-
order reflex? What happens when the amount of the unconditional
stimulus is increased? What is the effect of withholding it repeatedly,
or according to some fixed or random schedule?

Similar questions can be posed about the conditional stimulus:
What physical energies can be used as conditional stimuli? How sharp
a distinction can an animal make between the conditional stimulus

and all other stimuli?
The response also suggests several experi
conditional response exactly the same as an u
What aspects of a responsefreaction time, proba
Variability, duration—should be recorded? What other responses
normally accompany the unconditional response? _
And some of the most important questions conceri the animal:
Oes conditioning depend upon its state of deprivation—-hu.nger,
thirst, and the like? Or upon the time of day? Are some animals
easier to condition than others? What are the effects of previous
CXperience? Can conditional reflexes be abolished by destroying
Various parts of the nervous system? What would happen with a
Species of animal other than Pavlov’s beloved dogs; with men, for
€Xample?
- T_heSe questions suggest some
udied. The simplicity of the con
he important thing, however, is

mental questions: Is a
nconditional response?
bility, magnitude,

of the variables that had to be
ditioning situation is only relative.
that all these questions can be
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answered—answered in objective terms. What is needed is patient
experimentation, and that is exactly what, Pavlov and his small army
of students and assistants provided. After twenty years of research
Pavlov was ready to report his preliminary answers to some of these
questions, along with his theory as to why the answers came out as
they did. In 1923 he published a collection of speeches, articles,
and reports under the Russian title Twenty Years of Objective Study
of the Higher Nervous Activity (Behavior) in Animals;*? the an-
thology was ill-assorted, but Pavlov hoped it would to some extent
foreshadow the book he was planning to write later. His more sys-
tematic report appeared in 1926 under the Russian title Lectures on
Conditional Reflexes.”® The delay between the time Pavlov began
to study conditioning and the time he published these books was
less the result of his advancing age—although he was near seventy-
five—than of the great scope of the problem and his feelings of sci-
entific responsibility for the validity of everything he published.

When a conditional salivary reflex is established by repeatedly
pairing some arbitrary stimulus with food, there is characteristically
a generalization from that particular conditional stimulus to others
that resemble it. For instance, if a tone of 1000 cycles per second is
est:elblished as a conditional stimulus, other tones spontaneously a¢-
quxre_ ;imilar properties. The ability of the other tones to evoke the
conditional reflex diminishes in proportion to the intervals between
the_se tones and 1000 cycles. Similarly, if touchiﬁg a definite circum-
scribed area of skin is made into a conditional stimulus, touching
ofher skin areas will also elicit some conditional reaction, the effect
dmllinishing with increasing distance of these areas from the one for
which the conditional reflex was originally established. This phe-
nomenon, called stimulus generalization, is of great psycholc‘gical
significance; it illustrates how reactions acquired in one situation can
be.transferrecl to similar situations. If such transfer did not occul
animals, man included, would profit little from experience.

F{om an experimental point of view, the generalization f:xpf:rimcﬂt
prc_mdes a way to measure how similar two situations are for the
amma];‘ the greater the similarity, the greater will be the stimulus
generalization, Moreover, the experiment can be used to study how
accurately. the animal can perceive differences in its environment-
PsyChOIOngtS seized upon stimulus generalization as an especially clear
instance of a very important psychological process!* (cf. Chapter VI)-

i
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To Pavlov, however, stimulus generalization was a direct indicator
of physiological processes taking place in the brain. He believed that
there are two complementary processes, excitation and inhibition,
perhaps corresponding to two different chemicals, that compete for
control of the various parts of the brain. When a conditional reflex
is formed, the conditional stimulus acquires excitatory powers; the
differentiation of that particular stimulus from all others depends upon
the development of inhibition for all nonreinforced stimuli.

Different stimuli affect different points on the surface of the brain.
Stimulus similarity is, in Pavlovian theory, a matter of distance in the
brain; the more alike two things are, the closer their neural repre-
sentations will be and the greater the interaction between them. When
a. point is given excitatory (or inhibitory) properties by the condi-
tioning procedure, stimulation of the point will produce a wave of
excitation (or inhibition) radiating into the adjacent brain tissue,
which thus lends its excitatory (or inhibitory) properties to similar
stimuli. When a conditional discrimination is firmly established, only
a small region of the brain corresponding to the conditional stimulus
will produce a response. Inhibition lies over the rest of the brain like
winter over the empty plains of central Russia, limiting all activity

to the lonely stockades.
Just prior to the time

Nervous centers in the brain, interest in t

nervous centers in the spinal cord had deve

England. C. S. Sherrington and his school ¢ ritian
analysis of the interactions among the various spinal reflexes;!® their

Tesults are today a generally accepted part of physiol'ogi.cal .knowl—
edge. It is interesting historically that Pavlov’s work, similar in pur-
Pose and equally brilliant, has had almost no influence upon othgr
branches of physiology. Pavlov’s principal impact.has been i:clt in
Psychology. The fact is a bit ironic, considering his low opinion of
Psychology as a science, but the reason is not difficult to find. Pavlov
did not make any direct observations of the processes going on in
the brain, He based his opinion of them entirely upon inferences
from what the animals did in his experiments. What he looked at

irectly was not the animal’s brain, but the animal’s behavior. Con-
S¢Quently, all his statements about waves of excitation and inhibition
that irradiate over the surface of the brain are little more than plausi-
le fictions; if you opened up the skull you would not know how or

Pavlov began his research on the higher
he activity of the lower
loped independently in
arried out a brilliant
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where to look for them. His description of the animal’s behavior in
the conditioning experiment, however, is wonderfully acute. Sll’lC’e
experimental psychologists, inspired in no small measure by.Paviov s
success, have pursued the objective description and analysis .of be-
havior, Pavlov’s work has had its major effect on behavioristic psy-
chology, rather than on physiology. _

From a psychological point of view one of his most interesting
discoveries was experimental neurosis. If a dog is forced to learn 2
very difficult discrimination between two stimuli, it may become ex-
tremely disturbed. The first systematic observations of this emotionafl
reaction were made in 1914. A dog was trained to salivate when it
saw a circle. Then an ellipse was presented without any reinforce-
ment by food; the discrimination was easily established. On subse-
quent days the difference between the ellipse and the circle was
reduced progressively. Finally the two were so much alike that dis-
crimination failed. After three weeks of unsuccessful training the
whole behavior of the dog changed abruptly:

The hitherto quiet dog began to squeal in its stand, kept wriggling
about, tore off with its teeth the apparatus for mechanical Stimulatif)ﬂ
of the skin, and bit through the tubes connecting the animal’s room with
the observer, a behavior which never happened before. On being taken
into the experimental room the dog now barked violently, which was

also contrary to its usual custom; in short it presented all the symptoms
of a condition of acute neurosis.!6

Pavlov explained these symptoms as a conflict between the excitatory
and inhibitory processes. Ordinarily the nervous system can establish
an equilibrium between them, but when the sources of excitation
and inhibition get very close together, the equilibrium breaks down
and a generally excited or inhibited state appears.

The explanation is ingenious but somewhat unreal. Considering the
amount of frustration normally involved in a conditioning experiment
—the restraint in the test frame, the monotonous repetition of par-
ticular stimuli—the addition of a difficult discrimination seems but 2
small part of the animal’s discomfort. If Pavlov’s excitation and in-
hibition had been less metaphorical, it would have been easier tO
test his theory directly. But it is not a physiological theory at all; it is
a psychological theory disguised in physiological language.

Pavlov’s interest in experimental neurosis increased as he grew



Ivan Petrovich Pavlov, Physiologist 191

older; he devoted the last decade of his life largely to psychiatric
problems.!” When at last he began to think seriously about human
behavior Pavlov recognized that the enormous complexities intro-
d‘uced by language required new explanations. To his earlier distinc-
tion between inborn and conditional reflexes, therefore, he added
}’Brbal symbols. The conditional reflexes that he had so long studied
In animals comprised a “first signaling system.” Men, he said, have
evolved another, a “second signaling system” of verbal symbols.
Although he was not able to develop this proposal himself, it has
stimulated considerable speculation and research by subsequent gen-
erations of Russian psychologists.

_PaVIOV’s contributions to science are everywhe
mired, but their implications for social policy and
our conception of human nature ar¢ often deplored. Many people
have been frightened by grim visions of a brave, new world where
machines will condition every child into submissive uniformity. Such
fffars are fed by ignorance, but some fairly able spokesmen have
given voice to them. George Bernard Shaw once called Pavlov a
scoundrel and his teaching a crackle of blazing nonsense from begin-
ning to end.!® Similar appreciations have been expressed by many
other humanists.

Pavlov has often been classe

re known and ad-
their effects upon

d with Freud as a major source of

anti-intellectualism in the twentieth century. In their hands Sovereign
Reason, benevolent ruler of the eighteenth-century mind, crumbled
INto unconscious reflexes and instincts, automatic processes that are
the very antithesis of ratiocinative thought. Reason seemed to refute
itself. Yet both men. Pavlov and Freud, were true children of the
Enlightenment: both believed that the search for knowledge must
Never stop, that only knowledge allows reason to funf:tion, that only
'eason can make men free. Both were loyal to the highest values of
ﬂ.“‘-if positivistic education. What they both attacked was not sover-
€1gn reason, but foolish optimism about the inevitability of human
Progress. To dismiss them as anti-intellectuals is a dangerous over-
Simplification. o
No doubt Paviov himself would prefer to be classed with his hero
arwin, with the famous biologist rather than the famous_psycholo-
8ist. And there js reason to respect his wish- Where Darwin showed
oW living organisms can adapt to their environments by chan‘gfng
Slowly from one generation to the next, Paviov showed how a living
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organism can adapt by changing rapidly during its own lifetime. And,
like Darwin, Pavlov angered the nonscientists whose preconceived
notions were threatened by his discoveries. But such anger is the way

we pay our greatest men. It is a special tnbute reserved for those
whose work is truly significant.



CHAPTER XIII

THE SEARCH FOR
BEHAVIORAL ATOMS

If T attempt to analyze a man’s entire mind,” said Edward Lee
Th01"!'1dike, a psychologist who for forty years was an intellectual
leader on the faculty of Columbia University’s famed Teachers Col-
lege, “I find connections of varying strength between (a) situations,
elements of situations, and compounds of situations and (b) re-
Sponses, readinesses to respond, facilitations, inhibitions, and direc-
tions of responses. If all these could be completely inventoried, telling
W_hat the man would think and do and what would satisfy and annoy
him, in every conceivable situation, it seems to me that nothing would
be left out. . . . Learning is connecting. The mind is man’s connection-
System.”!

SCESr::jCh was the associatiopis.t p.ositi
that ant ‘of an ch_ier assocj.lfat}omsm that beg
Cruc_mspfred British empiricists for two cen
il 1al difference. Instead of connegtlon§ bet
ed about connections between situations &
way he accepted into his psychological theory
Of reference.
» Thprndike stood in a proud tradition, and he spoke for a.sizable
twnstl‘tuency among America’s academic psycholo_glsts during the
thentles and thirties. 1f the mind is man’s connection-system, then
€ program of research that lay ahead was clear. Isolate the ele-
193

on in 1931. It was a linear de-
an with John Locke and
turies. But there was a
ween ideas, Thorndike
nd responses. In this

a physiological frame
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mentary connection processes, and you will have und;r y(:\ul;J :]::ﬂ;f:}l’
the very stuff that minds are made. of. 'Pavlo.v had s.o‘t-i'n i
to study the formation of connectlgns in animals. Similar
should be possible for human behavior, too. _ o B
Consider a person who deliberately and intentionally sets q 1
memorize certain verbal résponses to a given set of verbal stim C};
To be definite, imagine an English-speaking student of the Frcnch
language who undertakes to memorize a new section of Frenof
vocabulary. What he will try to do is to learn the mear}mgs i
French words; for a beginning student, learning the meanings 1n
volves learning what English words he should say, or think of, thh
he sees the French words. He will go over his list several times, eace
time looking at the French stimulus, making his English response,

. ‘s paired-
and checking to see if he is right. Psychologists call this paire
associates learning.

. . . . ng-
The student will usually continue until he can give a correct Eng
lish equivalent for every

French word on hig list. Attaining a L iterf;
of one errorless recall of the entire list ordinarily satisfies him ttil
he has mastered his lesson. He goes on about his other business unha;
perhaps, he is tested by his instructor, Then, alas, he discovers trd.
he can no longer give the expected response to every French WO
He recalls some words; others he hag forgotten.

. nd
We normally think of this familiar situation as a build-up 3
then a slow decay,

. e
a strengthening followed by a weakening of t:
English-French connections, or associations. If there is no rebf’arso’
then the longer the interval between the building and the testing i
course, the more the associations will fade and the poorer €€
will be.
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observable events, to observable stimuli and responses and their co-
Occurrences. No reliance is placed upon hearsay evidence about visual
Images, or rules, or mnemonic tricks. Because of the emphasis upon
stimulus and response, this hardheaded approach is commonly re-
ferred to as the stimulus-response or S-R approach.

Psychologists have invented many different theories to account for
our ability to profit from experience; it would be quite misleading to
suggest that everyone would defend an S-R theory of learning. But
many would, and do. S-R theory has long been a popular approach
in America, and a kind of stereotype has developed around it. Ac-
cording to E. R. Hilgard, whose textbooks have for many years
settled these matters for American students, S-R theories are charac-
terized by (1) their emphasis upon peripheral muscular mechanisms
—chained reflexes, movement-produced stimuli, anticipatory Tre-
sponses—rather than upon central brain processes as the source of
behavioral integration, (2) their insistence that what we learn are not
Passive facts, but active responses, and (3) their faith that trial-and-
error rather than insight is the basic mode of learning.? An S-R
theorist has little use for quiet introspection; the organisms he studies
are on the move, struggling, responding, changing constantly. .

It is always dangerous to create an imaginary synthesis of the aims
and accomplishments of many people, especially when they differ
among themselves as violently as S-R theorists often do. But the
Convenience of the speculation can scarcely be resisted. We shall
Pretend, therefore, that the S-R stereotype represents somethir}g that
Mmany psychologists would agree with in spirit, if not in detail. But
a cautious reader will remind himself that S-R theory is not really as
Mongcratic as we shall make it seem. .

The first self-conscious efforts to create 2 formal, mathematical
theory along S-R lines were Clark L. Hull’s Mathematico-Deductive
Theory of Rote Learning (1940) and his Principles of Behavior
(1943). Hull was a behaviorist, working in the tradition of Pavlov
and Watson, with little respect for mentalistic conceptsl suc.h as un-
der standing or consciousness. His ambition was to specify rlgorously
a small number of mathematical variables inside the organism that
would account for all of the observed correlations between stimula-

tion and response.
The cornerstone of Hull's theory
3 response to some stimulus has the €

was the following idea: whenever
ffect of reducing a biological
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drive, the strength of that stimulus-response association will be in-
creased. The idea that we repeat actions that were successful before
is, of course, quite ancient. The daring feature of this hypothesis is
that, true to the behaviorist tradition, nothing is assumed about un-
derstanding the connection between the response and the satisfactions
that follow it. If an organism is hungry in situation S, say, and if some
response R is followed immediately by food, then the habit of re-
sponding R in situation S will be automatically reinforced. On closer
inspection one recognizes that the situation is compounded of many
different stimuli: of internal stimuli produced by hunger; of current
environmental sights, sounds, and odors; of persisting traces of
previous environmental stimuli; and of stimulj resulting directly from
the organism’s own movements. A description of a particular instanceé
of learning must specify all the connections formed between each
of these varieties of stimulation and the sequence of responses that
leads to the goal. But the critical assumption is that all these S-R

bonds are formed blindly and automatically, without intention O
insight,
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By making certain simple assumptions about the amount of the
increase in habit strength produced by every successful experience,
Hull was able to write mathematical expressions to describe the quan-
titative changes that measure the amount of learning. This mathe-
matical formulation had at least one enormous advantage over theories
stated in a purely verbal form: it could be proved wrong. If you
cannot discover your mistakes, you cannot correct them. Hull showed
the way toward greater rigor in psychological theory; the use of
mathematical notation to describe the learning process has grown in
popularity ever since.

In his conception of the psychological nature of man, however,
Hull advanced little beyond what Herbert Spencer had said seventy
years earlier. Hull's achievement was to bring Spencer’s genetic
philosophy into direct and meaningful connection with quantitative
data from the experimental laboratory. Rather than criticize his
theory, therefore, we should look at the kind of experimental data
that the theory was intended to explain. ‘

Hull wrote equations for the strength of S-R connectlon_s. Where
does one find a typical S-R connection to study? And; having found
it, how does one proceed to measure its strength?

In the simpler forms of S-R theory little is said about the way
We organize experience or discover rules that simplify a learning
task. To any psychologist who defines learning in terms of the slrength
of an association between a stimulus and a respons, rememl.)eqng
things according to rules is more appropriately classified as thmkmg
Or problem solving, not simple learning. What an S-R t‘heonst gsi.cs
iS, “Where do the basic associations come from?” What is the origin
- of the already present associations that a person presn_xmably explmFs
When he uses rules or images to facilitate new learning? Mnemonic
tricks are merely ways to exploit old connections so as to save the
trouble of making new ones. One would like to study the more basic,
Probably simpler kind of learning first. But how? How can a learner
be forced to form new connections? o )

One strategy is to strip all meaningful associations away, to give
the subject something so strange and unfamiliar that he cannot have
any old associations to it and so is forced to form new ones. As early
s 1885 the German psychologist Herman Ebbinghaus lntrod.uced
the nonsense syllable as a way to obtain a large number of relatively

14



198 PSYCHOLOGY

homogeneous items for the person to learn; they are homogechUS
because, being meaningless, they escape the learner’s preestablished
habits of thought.® There is an infinite variety of unfamiliar nonsense.
The kind that psychologists have standardized, following Ebbinghaus,
is a three-letter, consonant-vowel-consonant (CVC) “syllable.” (CYC
sequences that spell familiar words are frequently considered 1n-
eligible.)

In a typical experiment on serial rote memorization, for example,
a subject may be presented with a list of ten or twelve nonsense S)'.l’
lables, one at a time. They appear at regular intervals, usually 10
the window of a mechanical device designed for this purpose. (.In
one simple version a cylindrical drum papered with the syllable list
slowly rotates behind a covering hood arranged to expose the syl-
lables in a window one at a time—see Figure 29.) As each syllable
appears in the window, the memorizer is supposed to pronounce (of
spell, since some syllables may be unpronounceable) the next sylla-
ble on the list. The first time around, of course, he will not anticipate
any of the syllables correctly, but gradually, after repeated trials, he

will do better and better until eventually he will be able to anticipate
cach syllable before it appears

E:ﬁe 29. A teaching machine that presents nonsense syllables one at &

Psychologists soon dj : e
g . discovered that some nonsense syllables at*
more nonsensical than others,

FOI' exam le, “BAL ” uB[Z,” “DUL’
“JAN,” “TAL” have assocjat | ;

. ions for almost ever one who speaks
Erlg]lsh, but “CEF,” “GIW," L:MEQ,:, “XAD 1 “Z%)Jn do not Ofteﬂ

climinate mnemonic tricks, therefore
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values should be used. A sample task consisting of twelve units might
be the following:

YIC
QOM
GEP
DUZ
RIJ
NAW
XOL
HUQ
TEF
ZIK
VOB
PAH

At first glance it would appear that all previous training in the
’:i‘; Olfq\vords and sentences has been rendered worthless and inopera-
Ciatio ow, surely, any learner must start afresh‘ and form new asso-

ns for us. But never underestimate a subject’s cleverness. One
Person made up the following sentences in order to memorize the

above list of syllables:

Why, I see
qom

gets

duz,

right?
Nah!

You need excellent
hucksters
t” have
sick

vob.

Pah!

5 1 ; .
ue, it sounds like an argument between lunatic and a mis-

:;ﬂ:;?PE, but it is not difficult to remember; from it the original
such €s can easily be reconstructed. The first time he memorizes
it a list, a typical subject spends much of }_ns time composing just

mnemonic crutches to guide his recitation. Syllables with low
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association values are more difficult to learn because it is harder, and
takes longer, to construct the meaningful translation.

Even these Spartan measures, therefore, do not frustrate what has
been called the learner’s effort after meaning. A psychologist who is
convinced that the real process of learning consists of lowering re-
sistance to the flow of nerve impulses along certain pathways—Ilead-
ing from the receptor that senses the stimulus to the muscles that
make the response—will look upon these verbal shenanigans as a
pure nuisance. Of course, it is possible to ignore them, to deal only
with an average number of correct responses on successive repetitions
of the list. But if we want to examine a particular stimulus-response
connection, averages do not tell us much. Some other approach is
needed. 1f nonsense syllables do not eliminate the use of mnemonic
tricks, then they are too complicated and something still simpler
should be learned. Perhaps nonsense syllables are still too much like
meaningful words. To get something completely nonverbal, the task
has to be simplified. Perhaps the study of motor skills can furnish
what is required.

Such skills, it must be admitted, are seldom learned without any
taint of verbal guidance. Even if one ignores as obviously too verbal
two suc.h carefully analyzed skills as typewriting and radiotelegraphy,
It remains that a verbal description of the general strategy a learner
should pursue can be a tremendous aid, If you want to teach some-
one to hit targets that are under water, a verbal explanation of the
principle of refraction can speed the learning considerably. Or if you
tell a person who is learning to ride a bicycle that he should turn
the front wheel in the same direction he is falling, you may shorten
hlsllearr'ung time considerably. But verbal hints and helps are not
easily discovered for every situation, -and in any case it is always
possible to withhold them, thus apparently forcing the learner to work
without symbolic aids. Here, it would seem, is a place where the

f:lementary connections can be studjed. And, to a limited extent, this
1s true.

But the picture is still not

for the purposes of an analys
motor perf

not obviou

as clean and neat as one might wish
is of stimuli and responses. A skilled
ormance usually runs op continuously in time, and it i
s where it should be dissected into discrete stimuli and
responses. It is not only that both the stimulus and the response ar¢
continuous functions of time; the problem is further complicated by
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the fact that the consequences of the responses are fed back and
modify the stimulus. Thus, one can no longer equate stimulus and
response with antecedent and consequent, respectively.
" The skill involved in steering a car along a winding road provides
an obvious example. The road is a continuously varying stimulus that
swerves left and right. The driver makes a continuously varying re-
sponse as he moves the steering wheel left and right. But if he moves
the wheel too far in one direction, the error shows up in the path
of the car; the stimulus to turn back is correspondingly greater. The
stimulus is not the road or the direction of the car; the stimulus is
the discrepancy between the two. And the driver’s response is to
keep that -stimulus as small as he can. The complete stimulus-
response-feedback loop is closely analogous to what is called a servo-
mechanism, and it is a good deal more complicated than the simple
S-R atom we started looking for.* Apparently, the situation has still
not been sufficiently simplified.

STEERING PATH
MECGCHANISM OF [CAR

DIREGTION
OF ROAD

FEEDBAGK LOOP

nd its driver as a servomecha-
the road with the path of his
o reduce the discrepancy be-

E.lg' 30. Representation of an automobile a
C‘Sm- The driver compares the direction of
ar, and adjusts the steering mechanism t
tween them.

What is necessary is to strip the Jearning situation to its bare
essentials. It is a typical story in science. To study gravity, one n?ust
18nore the falling leaves and the drifting clouds and the winged birds

th-at fly upward—one must get to the naked essentials that are re-
hrough a vacuum. What the S-R

perimental situation that, like
simple, quantitative laws for
ing. Once the laws governing
d, complications can be

EQriSt is trying to do is to find an ex

t}?edlss falling in a vacuum, will 'providc

this fasm’ underlying processes in learn

addedundameﬂtal S-R process are understoo
as they are required.
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Consider the following simplification of the learning situation; P:
subject sits with one finger touching an electrode and a sccond‘ c}::ca
trode strapped to his wrist. When the experimenter closes a switc 4
painful electric shock results. The experimenter never closes the
switch to deliver the shock, however, without first turning on a tone
just a half second before. In the beginning the subject dges not rcd—
spond to the tone, but after a few trials in which the tor?c Is fgllowe
by shock, he learns to straighten out hjs finger, thus lifting it .from
the electrode and avoiding the shock. So an association is established
between the tonal stimulus and the response of straightening the
finger.

This kind of learning is, of course, conditioning.® It resembles the
general pattern of experimentation used by Pavlov, but a humafl
subject has replaced Pavloy’s dog. The electric shock is an uncondi-
tional stimulus; the withdrawal by straightening and lifting the finger
to escape the shock is an unconditional response; the tone that comes
on a half-second before the shock is a conditional stimulus; and the

Here we have reached something basic, The instrumental condi-

emely simple, it does not depend upon
ere is a close parallel between the rCS”_HS
animals, Some Proponents of S-R theories

ponents. That analysis often requires considerable ingenuity, espe”
cially in the realm of verba] learning, but §.R theorists are confident
it can be carried through successfully. “After all,” they might say;

“analysis into basic units is essential to all scientific progress: look
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at the analysis of matter into atoms, or the analysis of organisms into
cells. Everywhere in science it is the same. We must find the proper
elements and then discover the laws of their combination. That was,
after all, what Wilhelm Wundt wanted to do; the trouble with Wundt
was that he chose the idea instead of the S-R bond as his element.”

But there are still problems that must be solved before one can
accept this argument. For example, suppose in the finger-withdrawal
experiment just described, one asks the subject after one or two hun-
dred conditioning trials, to turn his hand over (as shown in Figure
31). Now, with his hand in this new position, if he straightens his
finger it will still be touching the electrode and he will not avoid the
shock. To avoid or escape the shock when his hand has been turned
over the person must bend his finger, the exact opposite of the move-
ment he had been conditioned to make. What will happen? Will he
make the same response and extend his finger? Or will he perform

the same act and flex his finger?

TRAIN TEST
L ),
fﬂ :g:jﬁa\\
|
/L ]

Fig. 31. Arrangement used to demonstrate response generalization.

About seven out of every ten subjects flex the finger, even after

Mmany long trials in which they have been conditioned to extend it.°
Twenty-five per cent do nothing at all, and about 5 per cent persist in
Making the extensor movement. The subjects themselves can provide
Mo explanation; they report later that the finger acte‘d in the. way
it did more or less of its own accord. Moreover, there is no satisfac-
tory way to discriminate in advance between people who will flex
the finger and people who will continue to extend it. But the gross
Statistical fact can scarcely be avoided: For most subjects, the result
of the conditioning procedure has been to condition the act of with-
drawal, not the response of finger extension. This outcome can be
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called response generalization—the S-R bond has generalized fr:lrli;
the extensor response to the flexor response—b}xt whatever one chat
it, it makes a conditional reflex in a human sub ject appear somew
omplicated than before. . _

mo\?hin y%u stop to think about it, this conditioning experiment 1s
an unusual way to get a person to lift his finger at the sou.nd of_ﬁ
tone. As R. S. Woodworth pointed out, an occasional suby_ect wi
misunderstand the experiment and assume that the experimenter
wants him to keep his finger on the electrode and take thc? shock.
If his finger does withdraw before the shock, he feels silly and
ashamed and increases his effort to keep it in place; and he does not
develop a conditional Tesponse even after many sessions. Why' does
the experimenter let this misunderstanding persist? He could simply
say to the subject, “I will give you strong shocks preceded by _tOﬂes-
I wish to discover how long it will take you to learn to avoid t}}B
shock by raising your finger when the tone comes on.” But if he said
that, his experiment would lose all point!” Once again, verbal proc-
€5ses seem able to interfere with the basic process being studied. In
an effort to escape the interfering effects of a human subject’s sym-
bolic habits the investigator has worked himself into the position of

trying to fool the subject about what he is supposed to do.

Lest one becomes discouraged about conditioning human beings,

be especially vulnerable
onditional situation and
mic nervous system. .

system controls the vegetative functions
muscles, vital functions that involve few

part. Pavlov, for example, worked with
responses of the digestive glands; his Russian successors® have ex-

tended his method to responses of other digestive glands, to stomach

contractions and contractions of blood vessels, to heart rate and
metabolic rate, and so on. It

tional symptoms of psychoneurosis
action of the reflexes encompassed b
nomic processes of the body.

The autonomic nervous
of our glands and smooth
conscious decisions on our

are created by the pervasive
Y Pavlov's laws on these auto-
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The finger-withdrawal experiment, however, involves a voluntary
response of the striped musculature, which is under the control of the
central nervous system. In man, the enormous central nervous sys-
tem—brain and spinal cord—supports symbolic processes that intro-
duce a whole new level of complexity into the control of our behavior.
It is this very complexity that seems to thwart our efforts to find a
pure example of an S-R connection.

Where can one find learning that is mediated by the central nervous
system and yet is not impossibly complicated by all the verbal, pic-
torial, and formal symbol-systems that are such characteristic orna-
ments of the human mind? An obvious answer is, in the study of
other animals. And, in fact, that is where many psychologists have
turned.

The consequences have been rather curious. Animals provide fasci-
nating problems for a psychologist. However, many psychologists
who study animals have no profound interest in them except insofar
as their behavior can be related to human psychology. Such psycholo-
gists would prefer to study the creation of new S-R connections in
man, but in order to demonstrate the learning process in its raw and
primitive form they are forced to use inarticulate subjects. Adm_it—
tedly it is a dangerous business to argue by analogy from one specics
to another, yet many distinguished psychologists are conymced that
the fundamental laws of learning are so simple and universal that

they can be studied anywhere in the animal kingdom, or, at least,

anywhere among the vertebrates. S0, in this excellent company, let

us descend one more step in our effort to simplify the study of the
learning process. )

One of the first attempts to use animals in a Psycholog:cal study
of learning was Thorndike’s early (1898) experiment with cats in
a puzzle box.? Thorndike put his cats into a rough wooden crate
built of slats. The box had a door that was held shut by a button
and a catch. If the cat could either turn the button or pull a loop
that hung inside the box and that was connected directly to tl_le'catch,
it could escape. The cats wanted to get out; they seemcd-to dislike the
confinement. To reinforce this dislike, Thorndike deprived them of
food prior to the tests and then fed them when they escaped:

On their first confinement in the box, the cats, particularly the
Young ones, scrambled around vigorously, attacked tpe bars, crgcks,
Corners, and, eventually, the loop Of the button until they acciden-
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tally worked the escape mechanism. There was no inte_lligcnt study
of the situation, no insight, no plan: merely random, trial-and-error
movements. But once the response that led to escape had been made,
the cat could begin to strengthen the connection between its response
and the escape mechanism, and to eliminate the responses that did
not lead to escape. As the successful association grew stronger on
repeated trials, the time it took for the cat to escape grew shorter,
but the irregular nature of the function (see Figure 32) is eloquent

testimony to the haphazard, trial-and-error nature of the learning
process.

400 T
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Fig. 32. There were lar

‘ig. 8¢ variations from trial to trial in the length of
time it took this cat to

escape from Thorndike's puzzle box.

| and responses. Given that experi-

mental paradigm, it is then Possible to search for laws governing the
rise and fall of associative strengths. Thorndike proposed two funda-
mental laws:

The Law of Exercise. The more often a given situation is f_Ol’
onse, the stronger will be the associative

ISé—Uuse, repetition, practice—makes per-
fect.

The Law of Effect. 1f a

response produces a good effect and
leads to a satisfying state of a

flairs, it will tend to be repeated wher
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the situation arises again. It is a variant of this law that Hull later
adopted as the foundation of his S-R theory of learning.

Both of Thorndike’s laws are excellent descriptive statements.
Animals, including men, tend to repeat activities that are profitable
or rewarding, and the more often they repeat them, the better they
perform. There are exceptions, but on the whole these phenomena
characterize much of the behavior we want to understand.

A large part of scientific psychology in America in the twentieth
century has been based on, or directed at, these two laws. The con-
clusion seems to be that if they are interpreted literally as causal
explanations, they are not true. Thorndike himself discredited the
Law of Exercise by demonstrating that when a learner is denied in-
formation as to whether he succeeds or fails, all the exercise in the
world cannot result in learning. On the other hand, the Law of
Effect has had a more checkered career; it is not yet obvious that
nothing will come of it. What is involved is a particular type of feed-
.back loop; the satisfying effect of a response is fed back to strengthen
it on future occasions. A major difficulty arises, however, in the
attempt to define what is meant by a “satisfying state” of a response.
Hull defined it as a reduction of a biological drive, but this addi-
tional assumption raises as many questions as it answers. (We will
return to this problem in Chapter XVI.)

A strong case can be made that the satisfying state of affairs does
not determine what the animal will learn, but rather will determine
what the animal will do. Edward C. Tolman' has argued that ani-
mals will acquire information, will learn what to expect when certain
signs occur, in situations where no apparent reward is offered. The
learning becomes evident only later when a reward is introduced that
Motivates the animal to use the information it has acquired. But the
Teward does not itself automatically stamp in the connection between
@ stimulus and a response. What happens is quite complex, and no
Simple generalization can adequately summarize the hundreds of
€Xperimental studies that have been directed toward the problem of
Tewards and punishments and their effects on both learning and per-
formance.

Let us return to the cats in the puzzle box. Many years af_ter
Thorndike’s original study the work was repeated with better equip-
Ment.! The box was arranged with a pole in the center. If the cat
Pushed against the pole and tilted it, an electric contact was made
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that released the door. Moreover, a camera was set to take a photo-
graph of the cat at the instant the successful response occurred.

The pictures revealed a surprising thing: the cat’s movements at
the instant of escape were highly stereotyped for many trials in a row.
For example, one of the cats, cat T, on the first trial happened to
activate the mechanism by lying down, pausing, then rolling over until
it hit the pole. The cat then repeated almost exactly the same elaborate
pattern of actions on succeeding trials. Tracings from the photo-
graphic record are shown for the first eight escape trials in Figure 33.
Other animals regularly brushed against the pole, or always chewed
it, or always hit it with their tails, or always stepped on the bas(?-
A particular movement pattern would be repeated until by accident 1t
failed to hit the post (or occasionally, the release mechanism in the
box failed to work), and then the cat might discover another way to
get out and would persist in using those movements for the next
five or ten trials,

The regularity of these stereotyped movements has led to the sug-
gestion that what the cats learned initially was an association between
the stimuli provided by the box and a very specific pattern of move-
ments, not an association between the stimuli and a purposeful E}Ct-
The association seemed to be formed after a single successful pairing
of stimulus with response. According to Edwin R. Guthrie, in the
course of many successive trials the animal built up several alterna-
tive movements that opened the door, and so appeared to be acquir-

ing a specific skill. Thus, he argued, the act is slowly learned, yet_ the
individual associations that comprise the act are each learned in 2
single trial,

Other psychologists have
ever. In maze learning,
mal could learn a tho

questioned Guthrie’s conclusions, how-
for example, one might suppose that an ani-
roughly stereotyped set of movements that

nger capable of making the
able to run the maze correctly-
or drag paralyzed limbs, but they
arned an act that takes them to 2
ed a set of specific limb or muscle
OX are an exception to the general

same movements, they will still be
They may have to roll or somersault
do not make mistakes. They have le
particular place; they have not learn
reactions.'? The cats in the puzzle b
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picture one gets from other research on this problem. Pcrh;scsail:
cats cannot learn an act, but are forced t? learn. a respor}llse o
the escape mechanism is so arbitrary, so 1mp0551b]e' for them .
derstand. What alternative would they hav‘e but trxal—and—ego u o
Many psychologists, even those who admire the hardheadt? :quent
titative posture of S-R theory, have come to a .reluctant ju ;g i
that simple S-R connections are often more plauslblt? than rea 'ation
apparently simple connection of a response .to a stimulus Sltul =
has not been a convenient element to use in the general ana yhe
of behavior. Faced with this dilemma, one must either brof'tdeﬂ t .
meaning of stimuli and IE€sSponses so as to include perceptions aﬂ_
acts, which is to retreat from the hardheaded objectivity of trlfe be
haviorism, or Propose an alternative element that will be faasxer t_O
define and study. Many psychologists have broadened their deﬁnz
tions of stimulus and Tesponse to include unobservable events an
processes that play much the same role in their theories as percep-
tions, images, ideas, and intentions played in the older psychologies.

That is, they have adopted a contradictory position which might be
called subjective behaviorism.

Those who resist such contra
tives that will enable them to ho
jective behaviorism, One of the
B. F. Skinner’s formulation of o
to the crushing difficulties encoy

dictions have tried to find alterna-
Id on to the ideal of a radically ob-
Most attractive alternatives has been
Perant conditioning.!® Skinner points
ntered in finding a stimulus for every

the rate of responding.

In a typical experiment w
mal—usually a rat or pigeon
compartment (known in Ia
taught to make a simple re
order to obtain food, The
situation derives from the fa

ith operant conditioning, a hungry ani-
—is placed inside a small, soundproofed
boratory jargon as a Skinner box) aqd
SPonse, to press a bar or peck a key in
grand convenience of this expefime“t‘?]
ct that the relation between the animal’s
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response and the presentation of food is completely arbitrary and
at the disposal of the experimenter. Once an operant response is
established, the rate at which it occurs can be influenced by a rein-
forcement which itself is contingent upon the response rate. Dif-
ferent reinforcement schedules can be invoked at various times or in
the presence of different stimuli, depending upon the purpose of the
experiment.

FEEDING

PECKING

Fig. 34. A hungry pigeon learns to peck at a key, then is reinforced by

presentation of grain in the food tray.

Juminated by a red light, a pigeon

For example, when the key is il
¢ y fifth peck, or haphazardly at a

may be reinforced, say, after ever
rate not faster than once a minute, and so on. But when the key

turns green, perhaps, no reinforcements are given for pecking. In
this example, the pecking response would soon come un‘der.th.c con-
trol of the red and green lights, which are called discriminative
stimuli. In this way Skinner can bring an operant response under the
control of a discriminative stimulus, a stimulus such as the red or
green light that indicates when the response may be reinforced. The
S-R connection is thus preserved, but in a broader and more flexible
conception of the learning process. . .
These efforts to find a fundamental unit of behz?wor are continu-
ing vigorously into the second half of the twentieth century. The
time to summarize them is not yet at hand. And even after the
guide posts are agreed upon there Will still be a long road to travel
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between the operant response of a pigeoc;l or a rodent and the dis-
ive i igence of a modern, civilized man. _
cuﬁ:iymlt:zllrging experiments seem rather trivia'l, especially :ahljf;
isolated from their theoretical contexts. Indeedf f‘ S!lOUId pro s
be admitted that many of them would seem trivial in any con ethe:
But that must not mislead us. A most valuable str.ategy'fo‘r o
scientist is to take a plausible hypothesis and push it until it Cd
comes ridiculous. Only in that way can he discover the range :drxllt
power of his hypothesis, perhaps even find a better one. The ?ncxe .
belief that learning is associative and that the mind is man’s coﬂd
nection-system is a plausible hypothesis. But until it has b_ct’._n I?UShe
as hard as possible one cannot tell how much truth there is in it. i
Eventually this tedious pushing and testing may produce a vall
scientific law, one whose importance could be literally overwhelmmg;
Our entire way of life is predicated upon our ability to learn. Noh
only do we rely on learning to give us the basic skills with whic
We earn our daily bread, but also to educate our children for citizen-
ship in a free society. It is a solid axiom of the great liberal tradltxfn;
in England and America that education is the best tool for socia
progress. We believe that people learn their system of values, lear!
to love themselves and others, learn to channel their biological drives,
even learn to be mentally ill. When we begin to analyze the learning
process, therefore, we are probing the ultimate sources of our human-
ity. No one can now foresee what benefits or dangers may someday

come from these fumbling efforts with caged animals and nonsense
syllables—but we had better be prepared for success.



CHAPTER XIV

ANIMAL BEHAVIOR

Tony, the fox terrier, when he wants to go out into the road, puts
his head under the latch of the gate, lifts it, and waits for the gate to
swing open. Now an observer of the dog’s intelligent action might well
suppose that he clearly perceived how the end in view was to be gained,
and the most appropriate means for effecting his purpose. The following
chain of ideas might be supposed to pass through the dog’s mind, not,
indeed, in a clear-cut logical form, but at any rate in a rough and
practically serviceable way: “Why does that gate remain shut? The
latch holds it. I'll lift the latch. Now it is no longer held, therefore it

SWil’lgs open_”

The English psychologist C. Lloyd Morgan doubted that any such
thoughts ever entered his fox terrier’s head; to prove it he described
how the dog happened to learn the trick. “I was sitting at a window
above the garden,” he continued, “and heard the dog put out of
door. I therefore watched him. He ran up and down the low wall,
and put his head out between the iron bars, now here, now there,
now elsewhere, anxiously gazing into the road. This he did for quite
three or four minutes. At length it s happened that he put out his
head beneath the latch, which is at a convenient height for his doing
s0, being about a foot above the level of the wall. The latch was thus
lifted. He withdrew his head, and began to look out elsewhere, when
he found that the gate was swinging open, and out he bolted. After
that, whenever T took him out, I shut the gate in his face, and waited
till he opened it for himself and joined me. I did not give him any
213
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assistance in any way, but just waited and watched, sometimes put-
ting him back and making him open it again. Gradually he went,
after fewer pokings of his head out in the wrong place, to the one
opening at which the latch was lifted. But it was nearly three weeks
from my first noticing his actions from the window before he went
at once and with precision to the right place. . . .

“Now what I am particularly anxious to enforce,” Morgan con-
cluded, “is that what we need is careful investigation in place of
anecdotal reporting.”!

This passage, an anecdotal refutation of the anecdotal method of
studying animals, was written in 1894. Morgan’s efforts to establish
a true science of animal behavior were inspired by the theory of
evolution. Charles Darwin had focused attention on the problems
of adaptation—-—progressively improving adaptation—of the animal
to its environment. Animals adapt to their environments through
their behavior; behavior thus becomes a central problem for all zooO-
logic'al sciences. At the time Morgan wrote, the future development
of biology seemed to hinge upon the creation of a new science, 2
science of comparative behavior equal in scope and precision to the
older science of comparative anatomy,

Earlier altem.pts to develop a Comparative psychology, however,
Were more gossip than science., Animal trainers, zoo keepers, veterin-
arians, hunters, animal lovers generally: all had surprising yarns t0
spin of Characleristically human achievements by animals. When
these anecdotes had been carefully collected, classified, annotated,

if it can be interpreted as the outcom

stands lower in the psychological scale 2

to gods or, as in this case, animals—is unscientific. A glance into
Morgan’s books, however, is enough to refute this assumption. Like
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all his contemporaries, Morgan took it for granted that since the only
psychical faculties we can know anything about directly are our own,
“introspection must inevitably be the basis and foundation of all
comparative psychology.”® Any human introspections would neces-
sarily be anthropomorphic; all that Morgan hoped for were a few
reasonable rules for playing the anthropomorphic game. The sys-
tematic, but probably impossible, effort to avoid projecting any
human mental functions into animals did not really reach full strength
until the advent of behaviorism. But that was at a later time and in
another land.

e human intelligence to animals is sometimes

Willingness to attribut
g of the century

carried to fantastic extremes. Around the beginnin : .
an eccentric German named von Osten decided that higher animals
are as smart as men and took it as his mission to demonstrate the
truth of his belief.* For the first pupil he chose a horse that for some
reason had struck him as especially clever. He spent about t\f.'o years
educating it. In order to communicate, the horse ShO_Ok.ltS head
appropriately to say “yes” of “no”: for all other answers it tapped
on the ground with a foreleg. By the end of the second year .the
horse, known then as Clever Hans, could read and, by tapping,
write; could understand the four fundamental rules of arltpmet;c;
could change common fractions into decimals and back again; and
could give the day of the month. Moreov_er,.Clever Hans could tell
time and would even shake his head to indicate that an error had
been made in playing a musical chord on the piano.
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Many people were dubious. But Herr von Osten did not exploit
his horse financially and was quite willing to let others ask the ques-
tions. A charlatan would hardly have dared to give such coopc?ratlon
to his critics. Clever Hans seemed truly clever. Because this Wak
obviously an important matter, a commission of eminent zoologl§t5
and psychologists was appointed to study the horse. The commis-
sion felt that in the course of its prolonged examination any possi-
bility of trickery had been completely ruled out. Thus sciem':e put
its awesome authority behind Herr von Osten’s claims for the intelli-
gence of higher mammals. Clever Hans’s admirers were jubilant.
Aesop could scarcely have asked for more.

But there was trickery involved. Oskar Pfungst uncovered it O.IIIY
a few weeks after the distinguished commission gave its testimonial.
Pfungst showed that when questions were written on cards and
selected from a pile so that o one but Clever Hans knew what the
question was, the horse could not answer anything at all. It would
begin to tap and would continue indefinitely, looking intently at t.he
questioner, as though waiting for some sign to stop. Pfungst dis-
covered that the horse was looking for very small movements Of
the questioner’s head. For the questioner to know whether the horsé
was giving the right answer, he first had to work the problem himself,
then to count subvocally as the horse tapped out its answer. After
the last of the expected taps the person would relax ever so slightlys
thus inadvertently and unconsciously making a tiny movement. Th{s
was what Clever Hans was waiting for. Once he had discovered this
secret, Pfungst could get any answer he liked. It was not, to use
Lloyd Morgan’s terms, the higher psychical faculty of reasoning

but the lower psychical faculty of perception, that made Clever Hans
so remarkable.

We should not assume
a time of universal gullibili



Animal Behavior 217

then, just as the scientific study of animal behavior was beginning to
prosper, the stream of research dried up, first in biology and later in
psychology. The systematic description of natural behavior and the
comparison of different species with one another and with man lost
its impetus. After a brief period of advance, comparative psychology
languished for more than a quarter of a century.

Why the sudden change in direction? Had Darwin’s ideas been
discredited? No, their value for dissolving old mistakes had never
been more apparent. Had the work proved too difficult? No, the
necessary methods had been slowly developing and progress was by
and large encouraging. Had animals become uninteresting? Not at all.
A topic that had fascinated men for centuries could scarcely lose its
charm in a brief decade.

The true reason seems to have been that biologists were diverted
into even more promising lines of research. The diversion arose from
the rediscovery of the laws of heredity that Gregor Mendel had
first described in 1865. In 1900 Mendel’s laws were rediscovered in-
dependently by Correns in Germany, by DeVries in Holland, and by
Tschermak in Austria. The true significance of the discovery could
be recognized in 1900, and a science of genetics could be created to
develop and extend the fundamental laws. Moreover, there already
existed a relatively advanced science of the cell, cytology, that could
be used to explore the actual mechanisms underlying the laws of
heredity. It was around 1900 that cytologists formulated the cor-
rect hypothesis that the chromosome—3a rod-shaped structure they
had seen in the nucleus of the cell—plays an important genetic role.
In 1902, independently of each other, the German Boveri and the
American Sutton perceived the parallel between what a chromo-
some does under the microscope and what Mendelian genes do in
breeding experiments. On the basis of this parallel, cytology and
genetics were unified into a single body of knowledge. All this was
‘profoundly exciting. Little wonder that biologists shifted from studies
of animal behavior to the new opportunities in genetics. . _

For biologically oriented psychologists, a second.dwer.smn fol-
lowed: Pavlov developed his objective method to investigate the
conditioning of responses to new stimuli. The dlSCOVEl‘).' lof.condx-
tioning and the behavioral laws that grew out of the condltlinn.g ex-
periments had important cOnsequences in at least two directions:
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in ecology, the part of biology that dealls with processes Ou_ttsl‘llderg::“i
skin; and in physiology, the part of biology that deals with p
inside the skin. )

ess’;:"shf; Russian discoveries introduced an analytic approach mn p?}::
of the ecological study of animals in their natural habitats. g
reflex became the basic unit of analysis. According to Pavloy, COb
plex behaviors are built up automatically from sim_pler“reacn}(:nsdifbi
the process of conditioning. “It is obvious,” he said, th‘at_t € of
ferent kinds of habits based on training, education and dlsc1p]’13‘16
any sort are nothing but a long chain of conditional reﬂe>fes. ° Fgf
example, Tony, the fox terrier, was simply acquiring a chain of co -
ditional reflexes when he learned to lift the latch and open the gate;
the fact that a detailed analysis of Tony’s behavior into the CO’;"
ponent reflexes would obviously be a tedious task was beside t ‘;
point. It seemed far wiser and simpler to study the basic atoms O
behavior in a laboratory, where conditions could be properly COHII
trolled and precise measurements made, than to try to tease out a

the unpredictable things that might be important in the animal’s
natural habitat,

In the United States it was John
one else, made Pavloy’s work the ba
cal theory. Conditional reflexes ga
sociation and learning without recoy
to demonstrate, for example, that
simply a form of conditional refle

Behaviorism corrected m
of the older psychologists.
adherents. To illustrate

B. Watson who, more than any-
sis for a new kind of psychologi-
ve him a technique to study as-
Ise to introspection. He undertook

§ ‘ : re
€motional responses in babies a
X.

any of the worst tender-minded mistaki:
It imposed a rigorous discipline upon 1

fresh start.

By the 1930s this revolution
American comparative
objectivity; a psychologi
man and beast alike. I

had led to a curious situation_ ”i
psychology. Animals represented biologica
cal law seemed truly basjc only if it held for
n fact, however, behaviorists were still psy-
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chologists at heart, and, like most psychologists, were interested
more in people than in animals. Consequently, although they were
willing to study animals, they did not really care what animals. They
chose the rat, a creature as good as any for their purposes, and more
convenient than most. Thousands of behavioral experiments were
done with rats; for decades the rest of the animal kingdom was
largely forgotten. Thus behaviorism provoked the wisecrack that a
psychologist differs from a magician because he pulls habits out of a
rat. Indeed, some behaviorists claimed to pull the whole science of
psychology out of a rat.

One rationalization for concentrating on a single species was that
all behavior consists of reflexes; a reflex is much the same in one
animal as in another. The important thing to study was how new
reflexes are built out of old ones; this could be done as well with
rats as with any other infrahuman vertebrate. In all this there
remained only a hollow echo of an older, ecological conception of
comparative psychology. )

But just when comparative psychology seemed to have expired,
it began to revive. The new ideas came largely from biologists. In
Europe the revival took place under the name of ethology.® Without
waiting to see whether conditional reflexes might be the_ atoms of
all behavior, ethologists set out to discover what behavioral facts
they had to explain. Whenever possible they preferred to study a
species under its normal living conditions. It quickly became ap-
parent that many of the tasks psychologists used were unnatural;
the same animals that looked so stupid in a laboratory might behave
most ingeniously when tested in their natural sur.roun_dings. In
Particular, social adaptation was discovered to bt? crucially 1mp0rt-ant
—yet animal society had been largely ignored in the psychological
laboratories where animals were normally housed and tested in isola-
tion. This revival of comparative studies had a salutary ef.fect. A
series of new and exciting discoveries about anima} l?ehawor and
animal society has provided a broader and more realistic context for
psychological research. )

Since much of the interest in ethology has come from ornitholo-
gists and bird watchers, it is appropriate to introduce a bit of bird
behavior as an example. For many years even the animal psycholo-
gists who did not like rats still tended to concentrate on mamm.aIS;
psychological publications about the animal kingdom were mainly



220 PSYCHOLOGY

devoted to the small, mammalian duchy adjacent to homn? .s'ap:en;. Bu‘;
mammals are very brainy beasts, and this concentration prO_U}fCiS
a distorted view of instinct, the nature and importance of whic
clearest in lower animals. The study of birds has gone a long way
toward correcting this false perspective. _
Parental behavior in the ring dove (Streptopelia risoria) prowdej
a particularly good example because it has been cart?full.y analy_zc
and because so many different factors—instinct, social mteract‘lor.l,
hormones, learning—can all be seen.at work in the small and inti-
mate universe of a dove’s nest. )
Doves and pigeons belong to the same order of birds; thfa IIFIIG
members are doves and the big ones pigeons, but the distinction
has never been very sharp. The ring dove is a small, buﬁ“—colort’fd
bird with a black collar (hence the name) that normally lives _1"
southeastern Europe and Asia, The male and the female are, to an
untrained observer, indist
behavior of the ring dove goes through a succession of stages: cm{rt'
ship, mating, nest building, incubation, brooding over and feeding
the young. If a pair is left together this cycle repeats about every
five weeks. If the birds are kept in isolation, however, every trace

of the cycle disappears; a female will not even lay an egg unless she
has seen a male nearby. Ap

going.?

Y two eggs in a clutch, and both parents
cubating the eggs and brooding over the
£ are laid the wonderful biochemical pace-
ight hormones at the right time in the cycle
the dove’s breast. The cool, smooth surface
ief; the doves open out their feathers and

Ring doves normally 1a
share in the duties of in
young. As soon as the eg
maker that supplies the r
now irritates the skin on

of the eggs promises rel
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the new conditions and fills the parent’s crops with a secretion—the
so-called cropmilk—that can be regurgitated to feed the young
squabs. After the dove has been sitting on the eggs for about a week
the walls of its crop begin to thicken as the cropmilk begins to form.
The crop, a pouch in the walls of the oesophagus where ordinarily
food can be stored and prepared for entry into the true stomach,
eventually fills up with milk and becomes so distended that the
pouches on either side of the bird’s throat can easily be felt with the
fingers. Feeding behavior in the ring dove can occur only when
those pouches are distended with cropmilk.

The problem is how to get the cropmilk out of the crops and into
the squabs. It is solved by regurgitation, but the details are slightly
complicated: Feeding can be initiated either by the parent or the
squab. When the squab takes the initiative, the vomiting move-
ments by the parent are triggercd——re]cased, the ethologists would
say—by rapid head movements of the squab against the breast of
the parent. The squab tries to raise its head, but its neck is so weak
that the head wobbles back and forth unsteadily and eventually
touches the skin over the distended crop. At this point the parent
looks down, an act which brings its bill in contact with the rapidly
moving head of the squab. When the bills meet, the parent grasps
the bill of the squab, the squab thrusts its head deep intg th.e parent’s
throat, and the regurgitation movements begin. Regurgitation move-
ments consist of opening the bill as wide as possible, assuming a
horizontal position with the neck rigid and slightly bowed, and mak-
ing convulsive movements of the shoulders and nodding movements
of the head and neck. The duration of this activity can range from
one up to fifteen seconds. )

Being touched on the full crop has an emetic eﬁc_ct on the ring
dove, as the young squab can initiate the feeding activ‘ity .by touchmg
the parent’s crop. It is also possible for the parent to initiate fee@mg.
The parent can peck gently at the bill of the squab: thus arousing it
to make the characteristic head movements that trigger the activity
pattern. The parents often take the initiative in Ithis way as the
squabs grow older. When the squabs are four to eight days old the
parents do not brood continuously; they may feed the squabs by
coming to the nest and pecking the squabs’ bills, which releases the
feeding behavior. As the squabs grow older the parent’s hormones
continue their work and the crop glands begin to shrink; the crop
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gradually begins to hold less of the cropmilk and more of t:::ftfgazg
that the bird is eating. In this way the squabs are gradually s oo
the adult diet. After ten or fifteen days, the feeding behavior

emll-;:g one sees an instinct at work. It is a fragile bitlof machmerz’t,
at the mercy of hormonal changes and social interacuonr? that ::uto
cooperate in exactly the right sequence if the young birds awon-
survive. A question that usually arises when one sees .sucl.l a E
drous bit of biological engineering is the extent to which it can o
modified by experience. Is it, in truth, rigid, preformcd,‘predetca
mined by the way ring doves are built? O is it, at least in paﬂ,r
learned adjustment to the demands of the environment? In a V;Bj
careful series of experiments the American psychologist D. S. Le r[
man proved that learning does occur and that the normal pattern ©

. ! = > ri-—
parental behavior is, at least in part, the result of previous expe
ence.?

What happens the first tim
After watching many new p
discovered that the feeding
an inexperienced parent ne
make the necessary head
him that the experienced p
feeding time, that the instin
modified by experience. In

€ a parent sces a newly hatched squab’
arents in this novel situation, Lehrma;;
activity is always initiated by the SQ_UaO’
ver tapped the squab to stimulaIC_lt td
movements. This observation COn""ncet
arent learns how to arouse the SClUﬂb];3
ctual act of feeding the young is norma i
order to test hig argument, Lehrman too

two groups of ring doves, one with experience feeding the young:
the other without experience. He injected both groups with prolactin;
a pituitary hormone that stimulates secretion of cropmilk. Af_“"}:
seven days of prolactin, all the doves had crops distended Wit

cropmilk. They were then exposed to young squabs (borrowed from
another family, of course). The experienced birds approached e
squabs slowly, pecked at their bills gently to arouse the head move:

ments, and so completed the feeding response. The inexperience
birds, however, did

the so-called instinctual pattern of regurgitation feeding. (Normally

arent will have secreted Pprogesterone, the ho;
s broodiness. A broody parent sits on the youn

and so0 is in position to receive tactual stimulation from the hap-
hazard movements of the squab’s head.)
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In this particular instance, therefore, the instinct works by a
peripheral mechanism—tension in the crop that must be relieved—
and not through some inherited pattern laid down at birth in the
bird’s central nervous system. By comparison with higher mammals,
the effects of learning are relatively slight, the effects of hormones
are rather direct, and the stimuli that release the behavior are rather
simple. But even here the instinct is not a blind, mechanical pattern
that runs off mechanically without respect for environmental condi-
tions,

Admittedly, it would be foolish to generalize from the parental
behavior of a ring dove to any other species, or to any other instinct-
ual pattern. But a careful inspection of this relatively simple case
should convey some impression of how difficult it is to distinguish
between those two ancient; theoretical competitors, heredity and en-

vironment.

Consider, for purposes
duties are discharged by a m
than birds and take longer t
postponed until after birth, w
care is particularly important f

A convenient example is the ra

of comparison, how these same parental
ammal. Mammals are more complicated
o develop. Part of the development is
hich is why the problem of parental
or the survival of mammalian species.
t9 The rat's parental behavior is

maternal behavior, since the female provides all the care for the
young. (Baby rats are born during the night, an inconven.ience thfat
usually leads investigators who study them to keep their rats in
a room where, by the modern miracle of electricity, the day-night
cycle is reversed.) At the time of birth the mother rat is amazingly
skillful at removing the foetal membranes, which she immediately
eats, and at biting off the umbilical cord. This skill is just as apparent
with the first litter as with all subsequent litters. The cleaning of
each young pup is accomplished by much licking and cleaning, which
is the mother’s reaction to complex nutritional needs. For the young
pups this mauling about is a necessary part of the birth process and
serves to stimulate the circulation of blood.

At about the time of birth—a little before or a little after—the
mother usually builds a nest out of whatever materials are available.
Although it may vary greatly in its structural details, a rat’s nest is
a notoriously untidy thing. Some rats build no nest at all; others pile
up all the straw or bits of paper they can find and so make a very
large nest. A really cager builder may even pick up her own tail in
her teeth and deposit that on the nest, too.
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Nursing is not very complicated. The mother responds to the pres-
ence of young in the nest by simply crouching over them; most of the
work is done by the pups. Young rats will try to crawl under any
warm object, a kind of reaction known among ethologists as a taxls.
Once under the mother, the pup finds a nipple by searching move-
ments of the head. When a nipple is found the pup catches hold very
strongly; if the mother is startled and leaves the nest, she will usually
drag two or three youngsters along with her.

The part of this maternal behavior that has been studied most
extensively, probably because ijt Is easiest to see, is the mother’s
retrieving behavior. Whenever the pups are scattered the mother
tries to collect them and put them back in the nest. This retrieving
behavior is strongest at first. As the young rats become more and
more active, the mother’s efforts to keep them nursing in the nest
become progressively less enthusiastic and eventually cease. During
the time it is present, however, retrieving behavior presents a good
Opportunity to study instinctive behavior in a mammal.

A significant thing about mammalian instincts is the relative com-
Plexity of the stimuli that can release them.!® With the feeding
response of the ring dove the releaser was simply the squab touching
the distended crop; with the retrieving response of the rat, things
seen-x muf:h more complicated. Consider the following evidence:

First, it is possible to cut the olfactory nerve in the female rat
ell anything. When the nerve is cut, however,
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behavior is triggered by a group of factors, taking away only one at
a time does not stop the instinct from coming into play. This degree
of complexity and redundancy, which is characteristic of mammalian
instincts, may be related to the larger mammalian brain and to
greater modifiability through experience.

There is no sense in which one can imagine this rodent behavior
evolving out of the pattern described in the ring dove; nevertheless,
the comparison between them is probably not unrepresentative of
the picture one could gather from a broader sample of birds and
mammals. A general rule of thumb is that mammals are more com-
plex, more flexible, and more intelligent—all presumably correlated
with the enlargement of the mammalian neocortex.

There are, of course, astonishing differences in parental behavior
even among the mammals. A rat is not especially typical of anything
but rats. For comparison it is interesting to look at how our nearest
relatives, the primates, take care of their young.!* An infant monkey
makes an especially good subject because it is enough like humans,
perhaps, to enable psychologists or biologists to generalize what can
be learned from observing it. On the other hand, unlike the com-
pletely helpless human infant, the baby monkey is active and ready
to go the instant it is born. As soon as its shoulders and arms are
free of the birth canal it reaches out and grabs anything it can reach
—which is usually the hair on its mother’s body. Since the monkey
would normally be born in a tree, this grabbing reaction has obvious

advantages.

As soon as the baby is bor
it; the source for this instinctiv
the rat. Once clean, the baby is
one arm and must turn itself ab
though an infant is strong enou

n the mother carefully licks and cleans
e reaction is much the same as in
grasped somewhat haphazardly over
out until it discovers the nipple. Al-
gh to walk as soon as it is a few

hours old, it normally spends-its carly days at its mother’s breast.
It is possible, however, to separate a newborn mcu?key from its
mother and to raise it under experimental conditions in the labora-
tory. This has been done by Harry F. Harlow and his_ c}ollaborators
at the University of Wisconsin, with somewhat surprising results.'

Harlow constructed what he called surrogate mothers. A good
surrogate mother was made of a block of wood covered by sponge
rubber and sheathed in terrycloth. A bad one was made of wire
hardware cloth. An infant monkey was then left free to go to either



226 PEYCHOLOGY

of the mothers it wished. For half of the infants the good mothf}:
gave milk; for the other half, the bad mother gave- milk. In bo
cases, however, the infant monkey spent most of its time—as shOWE
in Figure 35—<linging to the terrycloth mother. Those who wer
forced to do so would spend just enough time on the bad mother tCt{
nurse, but then would return to cling to the terrycloth mother. I
something frightened the infant, it would run for comfort and pro-
tection to the mother that felt good, not to the wire mother that
nourished it. Given a choice between a mother that fed it and a
mother that provided comfortable tactual stimulation, the monkey
clearly preferred tactual stimulation, .
At the time these studies began it seemed curious but interesting
that the attachment of a young monkey to its mother depended sO

much on a tactual element. The experiment was continued, however,
until th

ys available and it never cuffed or scolded. But as
the youngsters grew up, it became increasmgly apparent that they
were all very unhappy, asocial, aggressive, maladjusted monkeys-
The most significant biological handicap they suffered was that IIO“S
of them, male or female, was able to copulate. They all looke

not know what to do.13 Inadvertently, the

Wisconsin psychologists had deprived the infant monkeys of far

more than they intended when they removed them from their
mothers,

What is it that g reacting mother gives and an immobile mother
does not?

ge objects. The method of teaching is quite
gster whenever it is disobedient. All of this
onkeys missed. )

will cling to and remain dependent on theif
Perhaps even until another baby is born. But

simple; she cuffs the youn
training the Wisconsin m

Ordinarily the babies
mothers for some time,



Fig. 35. Infant monkeys much prefer surrogate mothgrs tha_t are covered
with terrycloth. This monkey spends most of his time clinging to the
cloth mother, even though his milk is provided through the nipple on the

wire mother in the background. (From H. F. Harlow, Love in infant
monkeys, Scientific American, June 1959.)
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during that period they gradually become independent of her and, most
important, learn how to adapt their behavior appropriately to the
other monkeys in the social group. The experience with the mother,
the play and grooming with other young monkeys, the discipline by
the older and stronger monkeys—this pattern of growing up is es-
sential for the production of a normally curious, happy, well-adjusted
monkey. Social relations among monkeys depend upon stable pat-
terns of behavior—grooming, sexual presentation and mounting,
threatening—that are released when the proper social cues are given
by other monkeys. Monkeys whose social experience has been
sharply restricted do not develop the usual social responses to those
cues.

Parental b.ehavior is only one facet of animal life. There are many
others—mating, migration, fighting, communication, territoriality, t0
name a few—and each must be studied in many different species:
Perhaps all the effort that will g0 into mapping this vast domain will
reward us with a better understanding of our own psychology. But
11 science such practical justifications of one goal in terms of another
have a way of becoming irrelevant as the work progresses.

Why study animal psychology? Not to learn about man, even
though we may. If we see ourselves mirrored there, it is good, but
not necessary. The only true reason for studying an;mals is to learl
about animals, about the lives and struggles of our fellow creatures:




CHAPTER XV

SIGMUND FREUD,
PSYCHOANALYST

It comes as something of a surprise that Freud—sensitive prober
of dreams, outspoken defender of sexuality, patient interpreter of
the neurotic and the insane—should have regarded his life’s work
as an inevitable extension of the positivistic tradition in which he
was trained as a medical student. No one revolted more effectively,
or showed more clearly the narrowness of the mechanistic concep-
tions of man that dominated European thought in the nineteenth
century. Yet throughout his life he considered himself faithful to
the precepts of Helmholtz. He was a rebel, but he was a loyal one.
In order to appreciate just how much of a rebel he was, it is neces-

sary to resurrect an earlier conception of human nature.
Some historians say that modern intellectual history began some-

time in the seventeenth century when—largely as a result of Des-
cartes’ teachings—mathematics replaced theology as the Queen of
the Sciences.! Men became convinced that natural laws are always
true everywhere and that the human mind is capable of understand-
ing them. Faith in the powers of human reason persisted without
effective scientific criticism for about two hundred years and pro-
vided the moving spirit of that great, optimistic period of modern
history called the Enlightenment. Anyone who might have questioned
sovereign reason was refuted immediately by examples from the
natural sciences.

229
16
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But what about man’s own affairs? Can men live together r{iﬂ:;r;
ally? If reason can comprehen_d the €osmos, does t}_lat m;:targsq e
serve equally well as a guide in social and economic matte .erally
a society, having no mind of its own, be rational? It was gen king
assumed that either a rational God would do the necessary th_”}d .
for society or, in more positivistic quarters, that if every indivi 'tl;l
member of society did the most intelligent thing hf:: could pOSSf' Sg
do, given his personal circumstances, the cumulative eﬁec't 0 .
much rationality would itself be rational. In other words, if every
individual would make his decisions in a reasonable way so as to
advance his own best interests, he would simultaneously advance the
interests of society generally.

The whole matter was reduced to its crudest fundamentals b})l’
Jeremy Bentham near the close of the eighteenth century. Althoug
Bentham was somewhat extreme, his arguments were only exag(;
gerated versions of views widely held in his time. “Nature has P]ace
mankind under the governance of two sovereign masters, pain an
Pleasure,” said Bentham. “Jt is for them alone to point out what wg
ought to do, as well as to determine what we shall do.”? In Englan
and France Bentham’s philosophy, called utilitarianism, was a Clos‘i
partner of positivism. Along with materialism, empiricism, and evo_Ill'l—
tionism—the nineteenth century bristles with isms—Bentham’s utill
tarianism was especially attractive to those who wished to discusS
man in the language of the natural sciences. g

The utilitarian philosophy consists of four simple propositions:

1. All that anybody wants s to be as happy as possible, to maxi-
mize his own happiness.

2. It is morally good for him ¢t
tively, as intelligently, as he can.
3. Society must be org
is always the most bene
4. It is possible to

sl v - ec-
0 maximize his happiness as eff

anized so that maximizing his own happiness
ficial thing for his fellow men.

in
calculate the quantities of pleasure and Paés
(by Bentham’s “felicific caleulus”) expected from different kin

of behavior, and to arrange society so as to produce the greatest
happiness for the greatest number, of

Bentham coupled these utilitarian Propositions with a firm beli€
in empiricism and the laws of the association of ideas, It was Cen-tras
to his thinking that men should be simple machines whose choic®
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and decisions could be anticipated perfectly and allowed for in a set
of laws and social institutions that would automatically maximize
the amount of happiness available for everyone.

It is not our task to criticize Bentham’s ethical assumption that,
because it is desired, happiness must be desirable. The fact remains
that Bentham and his followers were remarkably influential in nine-
teenth-century England; utilitarianism was one of the intellectual
foundations of British democratic thought and, by and large, its
consequences were liberal and humanitarian. Each person was con-
sidered free to enter into any social contract that made him happy.
Nevertheless, it was psychological nonsense; and it is remarkable
that such an odd conception of man (as a felicity computer) cap-
tured the leading minds of the day. John Stuart Mill and Herbert
Spencer both defended the “maximum happiness principle” and
made it a part of their social philosophy. There were critics, but the
utilitarians were able to remain in the ascendancy. In the hands of
Jevons, Walras, Menger, Marshall, and others, utilitarianism later
became the foundation for much of modern economic theory. Even
those who questioned the ethical assumption that it is good to pur-
sue happiness were inclined to accept the psychological assump-
tion that each man automatically and inevitably pursues his own
pleasure. )

Psychological objections center around the fact that happiness de-
pends far more upon what you expect than upon what you get.
There is no absolute scale of happiness along which every possible
event can be measured. The human ability to experience happiness
is limited, it does mot go on increasing indefinitely. There is no
evidence that the rich are always happier than the poor. Indeed,
there is not even any evidence that social progress promotes happi-
ness, that Parisians are essentially happier than African Bushmen.

Not until the nineteenth century was drawing to a close did util-
itarianism lose its iron grip on the scientific mind. One of. the most
effective attacks on it was initiated by a French sociologist, Emile
Durkheim, who asked how such a theory could account for sui-
cide.* QObviously, suicide is not motivated by 1’“‘_[’9"“535".1t SECIS
reasonable to suppose that a person who takes his own life is un-
happy. If this is so, and if Bentham was right that unhappiness results
from a loss of valuable possessions, then one should expect to find
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that the suicide rate increases during periods of economic depressmné
And this is in fact the case. But Durkheim turned up another facd
that was more puzzling, namely, that suicide is frcque.ntIy cause,
by sudden success during periods of unusual prosperity. T'hlSl l:
difficult for a utilitarian to explain. Why should a man vffho 1S JUISd
beginning to prosper consider killing himself? Prosperity shou
make him happy. ‘
Durkheim argued that happiness has little to do with it. Une'xi
pected wealth can disorient a person with respect to all the socia
values that had previously governed his life; sudden wealth can
weaken or destroy his former ties with a social group. The resul'm.ﬂg
loss of his goals and values, the resulting state of social disequilib-
rium—Durkheim termed it anomie—might in severe cases lead to
suicide. And for the same reason a sudden loss of wealth is als'O
dangerous; it weakens a person’s ties with his social group. It is
a loss of love, of sympathetic acceptance into the lives of other
people, not a loss of material Possessions, that can make a man take
his own life. To strengthen his argument, Durkheim demonstrated
that suicide is relatively rare among the perpetually poor, who are

necessarily well integrated into their own social groups.
Durkheim con

in scientific terms, the materialistic concep-
tion of science had to be enlarged.

eption of science as it applies to human
beings. Others included William J ames, Henri Bergson, Max Webers
Benedetto Croce, Vilfredo Pareto; beginning about 1890 a rebellious

. i . 5
generation of genius completely reoriented European social thought-
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And the most important of these young rebels was the Austrian Jew,
Sigmund Freud.

Freud was born at Freiberg, Moravia, in 1856. Except for the
first three and the last two years of his life, however, he lived in,
and was a part of, Vienna.® His father, a tall, kindly man who was
said to resemble Garibaldi, was an unsuccessful wool merchant;
when his business failed in Moravia he moved his growing family
to Leipzig, then to Vienna. Their life was not easy, for anti-Semitism
was rampant in Imperial Austria. Nevertheless, Jews had been
granted citizenship and one who was willing to step into the gutter
to let a Christian pass could earn a meager living.

At seventeen Sigmund entered the University of Vienna, a some-
what reluctant medical student in negligent pursuit of anatomy,
botany, chemistry, physics, physiology, and zoology. We get glimpses
of him studying Aristotle’s logic, engaging in violent arguments with
fellow students and obstinately refusing to apologize for his rude-
ness in philosophic debate. During this period he received a thorough
grounding in the positivistic science of the nineteenth century. First
he concentrated on biology, and as a research project dissected more
than four hundred male eels in search of their testes. Next he moved
on to physiology and the spinal cord of the fish; he spent countless
hours hunched over a microscope in Ernest Briicke’s laboratory.
In 1881 he received his M.D. degree, but even that did not interrupt
his devotions at the microscope. Finally Briicke explained to him
that a penniless Jew could never become Professor of Neurology.
It was a rude shock, but of course Briicke was right; the Vienna that
was to give lessons to Adolf Hitler was a difficult place for a Jew,
€ven one as brilliant as Freud.

Yet he must have known what was coming, for his decision to
study medicine in the first place had been based on the assumption
that he could, if necessary, practice for a living. So he left. the scien-
tific life of the university and hung out his shingle as a clinical neu-
rologist. It was a difficult thing for him to do; even though he became
famous for his neurological research, he was never grefjltly attracted
to the practice of clinical neurology. Fortunately fr?r him, however,
most of the patients who went to se¢ a neurologist were actually

psychoneurotic.
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In June 1882 he became engaged to Martha Bernays, who was as
penniless as he. Although he loved her passionately, it was neces-
sary repeatedly to postpone their marriage until he could earn
enough money to support her. For four intense, frustrated years he
worked and saved and waited. There was hardly a moment in the
long engagement when the first thought in his mind was not how
soon he could convert it to marriage. Finally he could wait no longer;
in September 1886 they were married. The young couple managed
to exist through their first months together by borrowing, by pawn-
ing their watches, until finally the tide began to turn. But the
terrible poverty of those early years left a lasting impression on him.

It was during that difficult time that he became friendly with
Joseph Breuer, who loaned him money and discussed interesting
cases with him. Breuer had discovered a new way to use hypnosis
in the treatment of hysteria. Hysteria is a form of neurosis in which
there are bodily symptoms, paralysis and abnormal sensations, that
cannot be attributed to any obvious abnormality of the nervous
system. Actually the discovery was made by one of Breuer’s patients
a stubborn young woman known to history only as Friulein Anna O-
who insisted that talking about her problems while she was hypnotized
would relieve her anxieties and temporarily cure her hysterical symp-

toms,'Freud Wwas very interested in Anna O. and tried to use Breuer’s
technique with other patients.

Although at this time Freud wa
neurology, his interests were steadil
cal studies with Breuer; in 1895 t

Hysteria. By the time it appeared, however, Freud was already
breaking off his personal friendship with Breuer and was well along
toward replacing hypnosis by free association as a better method
for treating hysteria. His adoption of free association was a critical
step in the development of psychoanalysis,

In free association a person starts with some element of emo-
tional significance and lets, or tries to let, his ideas flow spontan¢”
ously until, for one reason or another, they seem to break off. He
then takes another item and repeats the process. Speaking freely of
whatever enters one’s head is not easy. Even without intending 1O
a person protects himself in certain matters. These points of resist-
ance became the focus of Freud’s inquiry and his basis for PSYChO,‘
therapy. The great advantage of free association over hypnosis 13

s publishing important work in
y shifting toward his psychologl
hey published a book, Studies 07
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that these areas of resistance can be located and explored; the
patient himself is forced to recognize consciously the nature of his
problem.

Freud also discovered that a rich source of emotionally significant
ideas, suitable to start the process of free association, can be found
in a patient’s dreams, which often contain valuable clues to the psy-
chological problems underlying his sickness.

As a positivist, committed to the belief that everything has a
cause, he knew that events in a dream cannot be as senseless as
they seem. They must be the result of something going on in the
person’s mind, if not consciously, then unconsciously. He decided
that there must be truth in the ancient theory that dream images are
symbolic. They do not symbolize future events, of course; they refer
to personal matters, things that can arouse strong emotions. It
seemed to him that the purpose of a dream is to preserve sleep. If
the emotionally charged images were to appear undisguised in the
dream, they would be so disturbing that they would interrupt the
sleeping state. So they appear only indirectly in a harmless, symbolic
form. Instead of dreaming about a penis, the dreamer may substi-
tute the image of a gun, a snake, a fountain pen, the number three,
and so on. For masturbation the dream symbol may be climbing a
tree, or playing the piano. By recognizing these substitutions, there-
fore, it is possible to recover the true meaning of the dream.

It is a little hard, of course, to believe that a sleeping mind can
perform all these complicated substitutions in its state of reduced
activation. To Freud this meant that the unconscious is much clev-
erer than we usually give it credit for. It is possible to argue, hqw-
ever, that the symbols are not disguises at all, but are more like
slang, or figures of speech. C. S. Hall” has pointed out tha_lt a drea{-ner
may have a disguised dream of an incestuous relatlonshlp one night
and a perfectly barefaced dream of incest t.he_ne)gt night. If _the
symbol is hiding something obnoxious, why is it hidden one time
and not another? But even though his hypothesis that symbols are
protective disguises may be more imaginative than necessary, it
remains that Freud discovered in dream analysis a very useful way
to explore a person’s emotional life.

Freud tried to get his neurotic patients to remember the events
that had caused their symptoms; free aSSOCiEEtIOﬂ provxded. a meth.Od
to probe their memories. The associations did not stop with a pain-
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ful event, but often extended back into early childhood. Moreover,
many of the most significant memories were of sexual experiences.
Freud gradually became convinced that sexual disturbances are the
essential causes of neurosis. In particular, he observed that his hys-
terical patients always reported a premature sexual experience dur-
ing their childhood. He was convinced of the validity of his method,
and in all good faith he presented this observation publicly as his
theory of hysteria. But then the truth dawned on him: most of the
reported childhood seductions had never occurred. They were fan-
tasies nourished by unconscious processes unrelated to ordinary
reality. This realization was a severe jolt to his pride, but when he
had time to ponder its implications he was not ashamed of his
blunder. It had forced him to recognize the fundamental nature of
infantile sexuality and so led him to one of his major contributions
to psychological theory.

In. the summer of 1897 Freud decided to apply his technique
to himself. There were several reasons: his father’s death had o¢-
c-urred. a few months ecarlier and Freud wished to explore the emo-
tions it had aroused; he was concerned by his increasing hostility
toward an old friend; he wanted to be able to understand his patients
better. He worked principally with his dreams, seeking to discover
the unconscious processes that formed them. It was lonely work,
?;;e}:ea;lcci)\\;g made progress. He recognized the txjuth about h?S
!  Separated it from ideas that he had projected into his
image of his father. He remembered sexual feelings toward his mother
and jealous rivalries with other children. And he rediscovered @
nurse who had caused him most of his later troubles. The results
were not magical, but he persisted and eventually mastered many
of the problems that had disturbed him. For the rest of his lif¢
he spent the last half hour of each day in self-analysis.

In !900 he published his major account of this work in The Inter-
pretattf)n of Dreams. It was written during the period of his self-
analysis and is profusely illustrated with his own dreams. The book
was recen_'ed with thunderous indifference by both neurologists and
psy-l:hologlsts; it took eight years to sell the first printing of 600
copies. Nevertheless, The Interpretation of Dreams is Freud’s most

important work.. In particular, the seventh and last chapter contains
t}llle tgeory of mind that he was to amplify and develop in the period
ahead.
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For ten lonely but productive years he worked almost alone on
his new ideas. In 1904 he wrote The Psychopathology of Everyday
Life in which he described the now famous Freudian slip, and in
the following year the Three Essays on Sexuality. But not until 1906
did he begin to attract colleagues and followers, and he did not
gain international recognition until 1909, when he was invited to
the United States, with Alfred Adler and C. G. Jung, to give a
series of lectures at Clark University.

Those years were also filled with much bureaucratic activity cen-
tered around the founding of international societies and their jour-
nals. Freud tolerated no dissent from his emphasis on sexuality as
the great motivating force behind all abnormal psychological proc-
esses; anyone who disagreed was excommunicated. In the second
volume of his fine biography of Freud, Ernest Jones has sympatheti-
cally described these political struggles, with their attendant concern
that psychoanalysis would be rejected by gentiles.

Sigmund Freud

The psychoanalytic movement was launched much as a political
party would be launched, or as @ new church m{ght be ff)unded,
Thus when Freud broke with Adler in 1911 and with Jung in 1913
it was more than a scientific disagreement about the evidence and
the conclusions that could be based on the evider_lce; it was also a
personal quarrel, a po]itical defection, and a.religlous here_sy. .

In 1914, pressed by fear that psychoanalysns would be discredited
because its major proponents could not agree among themselves,
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Freud wrote a polemical History of the Psychoanalytic Movemf?l;]t;
“Psychoanalysis is my creation,” he said. “For ten years I was }t] :
only one occupied with it. . . . Nobody knows L:)etter_than I'w 3d
psychoanalysis is.” One can sympathize with his '_atlltllde tc)wara
quarrelsome disciples. But the important distinction between .
political movement and a scientific theory should never be forgotten;
the success of one does not test the truth of the other.

Freud continued to live in Vienna, practicing as a psychoanalyst
and writing many books of an increasingly speculative nature. If‘
1910 he wrote a psychoanalytic biography of Leonardo da Vinc.
In 1913 he wrote Totem and Taboo, an imaginative anthropological
adventure. He extended psychoanalysis further into the rea]l’ﬂ.Of
social theory with The Future of an Hllusion (1927) and Civilization
and Its Discontents (1930). When the Nazis absorbed Austna-m
1938, he escaped to London, carrying under his arm the manuscript

of a book on Moses and Monotheism. The following year he died
at the age of 83.

: . . ) o
It is sometimes said that anybody who had as much interest i

sex as Freud, must have led a lusty and exciting life. As near a8 one
can tell from published biographies this is simply not true; In his
private life he appears to have been a complete puritan. He was Sc;
inhibited, in fact, that some writers haye speculated that his sexud

freedom for him. Certainly he must
ork with. He had his faults, for which
but lechery was not one of them. The sexual
n been justified in terms of his theories must
im, a sad mockery of his life and ideals.

number of new terms for the theoretical con”
cribe the human mind.? He believed that the
rganized into three major systems:!® the id,

have been a difficult man to w
his friends paid dearly,
license that has so ofte
have been hateful to h

Freud introduced a
structs he used to des
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In his early work Freud used a simpler twofold distinction be-
tween the conscious and the unconscious mind. Later, the uncon-
scious became the id, the conscious the ego; and the superego was
added to his theory as a new concept. This remarkable and imagi-
native man never shirked the burden of self-criticism and revision,
and his theories grew and evolved continually for almost half a cen-
tury. In describing psychoanalytic doctrine, therefore, it is always
necessary to specify whether the ideas come from the early or the
late Freud.

Dynamic aspects of personality depend upon a supply of instinct-
ual energy from the id; Freud made the same distinction between the
mind and its source of energy that an engineer would make between
an engine and its fuel. Although he modified his theories several
times, toward the end of his life he recognized two great groups of
instincts that provide energy for the id. One group serves the pur-
poses of life: their energy is called libido. The life instincts are a
constant source of emotional tension, whose conscious impact is
painful and unpleasant. One of Freud’s first and most fundamental
assumptions was that all activities of the mind are driven. by the
need to reduce or eliminate this tension. Because a conscious ex-
perience of pleasure was supposed to accompany all tension rec_iuc.-
tion, Freud called this fundamental assumption the pleasure princi-
ple. The second group of instincts, introduced later and never so
well described, are in the service of death. These destructive In-

stincts represent Freud's attempt to explain the sources of energy

for aggression, for sadism and masochism, for suicide. That he toyed
for death and destruction in-

with so odd a conception as an instinct 040
dicates how deeply he was impressed by the irrational hatred and

violence he saw everywhere around him. )
In a very young infant the functions of the id are purely auto-

matic. But when reflex action fails, as eventually it must, frustra-
tion causes emotional tension to build up. The baby m_ust then learn
to form an image of the object that reduces its tensions. At first,
this image, which is generated by the primary process, 1 oﬁere.d
as a kind of substitute satisfaction whenever frustration occurs. Fl.“hls
use of imagery is pure wish-fulfillment. Freud ?elit?ved that wish-
fulfillments, or attempted wish-fulfillments, persist into adulthood;
dreams were his prime example.

The ego is the executive branch
cording to a reality principle, 12

of the personality. It operates ac-
ther than the pleasure principle.
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When reflex action and wish-fulfilling imagery have- bo.th fz;(lled\;;i;hge
child begins to develop a secondary process: the thmkmg, dno b'ecE
problem-solving processes necessary to produce the desired o tjion
itself. As a consequence of the secondary process, a pl.an of aCt "
is created and tested. The testing is called reality testing. Mos s
the psychological functions that had been studied prior to Ffe‘_lon
work—sensation, perception, learning, thinking, memory, action,
will, and so on—are pure ego functions in Freudian terminology. .
The ego has no energy of its own, so it steals energy from thefoll-
by-a process known as identification. The theft is perpetrated as A
lows: The id invests its instinctual energy in the images that i

: identi-
corresponds closely to the perceptual object, the idea can be ldc?ed
fied with the object, and the idea’s psychic energy can be transfer

- . . to
ocess enables the energies of the id

to it. This identification pr os-
be guided by ap accurate representation of reality, and makes P
nt of the ego.

sible the further developme

The superego, which develops at a later age, is said EO.lnf:Iudg
two subsystems, an ego-ideal and a conscience. Both are aSS[mlla[;e
by the child from ¢xamples and teachings provided by his parents. T .
conception of what his parents will apPl’O"n’
ild’s conception of what they will condeH:1 -
as morally bad. The €go-ideal is learned through rewards, the co i
science through Punishments, The superego, in short, is the'rep050f
tory of social norms—Freud's way of dealing with the k'“_ds
problems that Durkheim discovered in his studies of social actl‘m;n

It should be noted that the Superego was Freud's way of going
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The process of investing instinctual energy is called cathexis. The
id has only cathexes, but the ego and the superego can use the
energy at their disposal in either of two ways, for cathexis or anti-
cathexis. Anticathexis, which manifests itself in terms of self-frustra-
tion, is the way the ego and the superego keep the id in check. Per-
haps the most important example of anticathexis has to do with
memory. A person may fail to recall something, Freud would say,
because the memory trace is not sufficiently charged with energy—
it is too weakly cathected. But sometimes his memory may fail be-
cause the cathexis is opposed by an even stronger anticathexis; in
that case a memory is said to be repressed. The repressive mecha-
nism is one way—a very common way—the ego protects itself against
painful memories and the discomfort or anxiety they would arouse.

Anxiety is a crucial concept in psychoanalytic theory, espccia%ly
when the theory deals with neurosis and psychosis." Freud dis-
tinguished between objective, neurotic, and moral anxiety. Objective
anxiety is a painful emotion aroused by the recognition Of.E.l real,
objective danger. Neurotic anxiety is aroused by a recognition of
danger from instinctual forces—by fear that the anticathexes of the
ego will not be strong enough to prevent instinctual energy fro:.n
being discharged in an impulsive action. When neurotic anxiety 1s
focused upon a particular object or situation, it is cal}ed a phobia;
when a person is unable to specify what is causing his discomfort,
his anxiety is called free-floating. Moral anxiety I aroused by the
recognition of danger from the conscience, and appears as feelings
of guilt or of shame at what one has done or, more often, what one
is contemplating doing. A virtuous person with a WEII-c?eveloped
conscience always experiences more shame, more moral anxiety, than
a less virtuous person.

To protect itself from anxiety, t
defensive methods or mechanisms. :
identification. When identification is used as a defense mef:hanlsm,
the person identifies himself with someone who seems desirable or
admirable, with someone who would not be vulnerable to the danger
that is causing the subject anxiety. We have also mentioned repres-
sion, which simply prevents an anxiety—arousmg-.SItua-tlon from.be-
coming conscious. Other mechanisms include sublimation Fa socially
more acceptable goal is substituted for one that cannot be directly sat-
isfied), projection (attributing the source of the anxiety to someone
or something else external to the person), reaction formation (con-

he Freudian ego develops various
12 We have already mentioned
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cealing a disturbing impulse by conver'ting it into its Oplzzi'tzi—'
fixation (refusing to take the next step in normal developn’} )
cause of anxiety aroused by fear of the new and the unknotheré
regression (retreating to an earlier stage of dcveloPment when -
was greater security, when this anxiety did not arise). A large pers
of the theoretical machinery developed by Freud and his follqw
is concerned with the various strategies whereby a person .trlef—:
usually irrationally and unsuccessfully—to escape from the intole
ably unpleasant emotional experience of anxiety. -
J. S. Bruner has aptly called this a dramatic theory of personality

Freud's is a theory or a proto-theory peopled with actors. The Chf_’r_
acters are from life: the blind, energetic, pleasure-seeking id; ”_‘e ptlt;gg
gish and punitive superego; the ego, battling for its being by dwer:i <
the energy of others to its own use. The drama has an economy 3“1 s
terseness. The ego develops canny mechanisms for dealing with i
threat of id impulses; denial, Projection, and the rest. Balances -y
struck between the actors, and in the balance is character and nf:uroi"ay
Freud was using the dramatic technique of decomposition, the P
whose actors are parts of a single life.13

. in
Because neurotic patients taught him that their troubles began

‘1dren
childhood, Freud developed an elaborate theory of how childre

vi-
8row up, how their sexual instincts develop and mature. The ¢
dence for his theory of develo

Y3 it is there all along, Many people f";’?ﬁ
psychoanalytic theory most shocking at this very point. One ¢
ingui ained that in the study of infantile sexu?higr’
per, stayed down longer, and came up d'rtd,s
than anyone else.” But such complaints miss the point of Fre.uhe
insight. He was not talking of dirty habits in nasty little brats;
was telling the story of a force of nature.

Freud was the first p
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unfoertunate circumstances, a child can become fixated at an infan-
tile stage and thus develop personality traits corresponding to that
particular level.!* According to Freud, the first erogenous zone is
the mouth, where a baby first gets pleasure from sucking, then from
biting. If any psychic energy becomes fixated on the oral zone during
the ingestive, sucking stage, it will produce a dependent personality
in the adult. If trouble arises later during the oral biting phase, the
person will become aggressive in an oral sense: verbal scorn, sar-
casm, cynicism are typical expressions of oral agression. These prob-
lems can appear first when a child is being weaned, so the weaning
practices of mothers have assumed great theoretical interest.

In the normal course of development, however, sexual gratification
shifts from the mouth to the other end of the alimentary tract; the
child will begin to experience pleasure in the anal zone. Again there
are two modes of functioning: holding back and giving up. If there
is important conflict during the period of toilet training, a person
may grow up with an anal expulsive character—messy, dirty, waste-
ful, extravagant—or with an anal retentive character—neat, clean,
compulsive, fastidious.

The next Freudian stage occurs when erotic impulses migrate to
the sexual zone and the child enters the phallic stage. Masturbation
and incestuous longings for the parents, who are a child’s first love
objects, must be brought under control; how that is achieved is
one of the central features of Freudian theory and usually a central
problem that has to be worked through and accepted by the patient

during psychotherapy.

When a little boy begins to feel sexua ‘ _
Freud said, he becomes jealous of his rival, the father. Since this

family crisis was discussed in terms of the Greek legend about
Oedipus, who killed his father and married his mother, the boy’s
dilemma is generally referred to as an Oedipus compl‘ex. Accordir?g
to Freud, a boy normally becomes afraid thflt h:s_father will
castrate him as punishment for his incestuous.desm‘:s; this c.as!ration
anxiety eventually forces him to repress both his desire fo; his mother
and his hostility toward his father. When the.reprfessmn is co'mp]e.te,
the Oedipus complex finally disappears. At this point he may identify
with either the father or the mother, depending upon whether the
masculine or the feminine components of his personality are dom-
inant. In this process of identification the boy adopts the parental

| impulses toward his mother,
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values and morality that will constitute his superego as an a:u“c;scd

The little girl is not so thoroughly explained. She ,IS stsfgtioﬂ
to develop penis envy, a female counterpart .of the .boy S_foln e
anxiety, and she too may resolve her conflict b)!/ identi y;sgwcak-
either parent. But many cliniciarllls lfeel that Freud's theory

in dealing with feminine psycho ogy.
eStI:nis intefesting to note that here, as elsewhere, Freud hadhig;
attitude characteristic of the nineteenth-century midc?le class, Wf -
was more concerned with having than with being. I—l|§ deepest ling
were always of losing something one has, a love object, a 'fecenv):
or the genital organs.’s Thus castration anxiety and penis hild
seemed to him the most powerful emotional forces that any ¢
would have to cope with. )

If, by a miracle, one manages to get through all these Freudilig
stages with some psychic energy left, he will, after a no.rmil1 P;;al’
of latency from about five to twelve years of age, pass into a pi
adult phase of genital sexuality. People who negotiate the‘ Co;icc
successfully, however, seldom turn up in a psychoanalys‘ts.o g
asking for help. Hence there is little psychoanalytic description
what the genital stage of adult sexuality is like. ;

Freud’s theories often seem absurd, if not downright false,his.
readers who encounter them first in a brief summary such as t "
It is an easy exercise for a detached outsider to be critical; Fre

(o}

analysis. Those who are involved, however, are usually less CO"ﬁ‘_'z?;
in their criticisms, Once the psychoanalytic expedition back ltic
childhood begins, once the personal commitment to the ther.ap'cu 1no
process is given, once one tries to Jook honestly at oneself, it 15 i
longer so obvious what Is reasonable and what is absurd. Ther¢

more like a way of life than
Freud’s first and major ¢
of personality and neurosis,

like a scientific theory. . heory
ontribution was his psychological th

: : later
but he was also, particularly in the His
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a vast elaboration of the Oedipus complex, an elaboration that made
the complex as important in the development of society as in the
development of an individual personality. Totem and Taboo is an
- allegory about a “primal horde” and the banding together of the
sons to slay their father and eat of his flesh. But Freud did not
intend to be allegorical; he insisted that he was describing actual
events that must have been repeated thousands of times before civili-
zation could have been achieved.

It was Freud’s idea that the uncivilized sons hated and feared
their uncivilized father because he monopolized the women. After
they killed him they felt remorse perhaps, but, more important, they
recognized that they needed to replace him with a new m?ral
authority or they would all perish in bloody strife of brother against
brother. So they began to discipline themselves. Their first step was
to impose a taboo on incest, outlawing the possibility of competition
with the father for the mother and sisters. Only with an i‘ncest tabfjo
is it possible for males to live together peacefully in a single family
group. This first and most fundamental prohibition was later fol-
lowed by others, which became equally binding. These socially
necessary restraints have never been completely accepted, however,
so the battle has to be fought all over again in the development of
every male child. )

It is curious how culture-bound Freud was when he ventured mt.o
anthropology. Bronislaw Malinowski, who tried to use psychoanalytic
concepts in his anthropological studies of the famlly, once com-
mented that Freud, in a most attractive but fanfastlc hypothcsn's,
equipped his primal horde with all the bias, maladju’stments,h:?nd il
tempers of a middle-class European family let loose in a pre istoric
jungle. _ ‘ oy -

The implication of Freud’s argument is !hat guilt (an:.ue y STOUS_ |
by threats from the superego) is the motive f:orce behm_d :; SOCl.al
solidarity. Locke, Spencer, and the utilitarians eJ.cp‘lgml fSOClta
integration in terms of a social contrac% betfrveen indivi uals Ircfc to
Maximize their own happiness; Durkheim d:s;uss'ed the socia act:) s
that exist external to the actor yet somehow tie him to h-lS group by

idi : illi made habit the great
Providing norms and ideals; Wllllam.nges et e
flywheel of society that keeps us all within the bounds of or ;

. i t bur-
in place of these theories Freud p(riopors:;in to substitute a vas

: oo e
den of guilt shared by every civilized PE™ e ——

The id impulses spring up in all of us

I'?
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ity and enjoy our sensual pleasures. But in a civilized person the
thought arouses guilt; self-indulgence is repressed to protect the ego.
Thus social restraints are imposed by a superego that holds over us
the unbearable threat of guilt, of moral anxiety. The more a social
group imposes constraints upon the sexuality of an individual, the
more powerful his superego must become and the greater must be the
guilt he experiences. His feelings of guilt may increase beyond all
tolerable bounds, until they usurp all his psychic energy and leave
him helpless.

Is there some way to prevent this? Could we organize a socicty
around love and reason, rather than around fear and guilt? On this
question Freud was basically pessimistic. He had seen too much
persecution of his own people, and he had listened to too many
Neurotic patients describe their inner thoughts ever to be lulled
into thinking that men are gentle, friendly creatures who fight only
when they are attacked. The great optimist Herbert Spencer could
argue all he liked that the predatory habits of modern men were
only vestigial survivals that would soon vanish in the upward sweep
of evolution; Freud saw only the increasing burdens that modern
society was placing on the ¢go, burdens that would create an ever-
increasing measure of guilt and aggression.

When we compare his conception of man with the hopeful mood
of the Enlightenment in the eighteenth century, it is obvious why he
has so often been called the great anti-intellectual, the great de-

stroyer of faith in rationality. Yet Freud never wavered in his faith
that the search for truth must continue. He wrote:
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positivistic teachers. Thus we must classify him as loyal to the positiv-
istic tradition. But in spite of his loyalty, he was a powerful and
damaging critic. After he had completed his demonstration of the
importance of unconscious, instinctual forces in human conduct,
the old faith in the inevitability of human progress through man’s
constant growth of knowledge and understanding sounded like an
innocent myth concocted to amuse little children. Few men have
influenced us so deeply.



CHAPTER XVI

GOADS AND GUIDES

Emerson once said that €Very man is as lazy as he dares to be.

It was the kind of mistake a Nevw England Puritan might be expected
to make. It is not that we don’t dare, but that we don’t care to .be
lazy. If we really set our minds to it, we could all be a lot lazier
than we actually are. :

How lazy can a man get? The absolute limits, of course, are M-
posed by his body: At the very least he must obtain and consume
food and drink; he wij occasionally have to move out of harm’s
way; he must deposit his wastes at some distance from his placeé
of repose; he will have to cover himself when it gets too cold E}Hd
move out of the sun when it gets too hot; and while this is not vital
in quite the same sense, he will one day surely advertise to attract
the attentions of a mate. Yet in a friendly, nurturant f:nvironmei_lt
these minimal demands of biology would fij] only a fraction of his
waking hours. From a]| Wwe might learn in a textbook of physiology:
4 man could dare to be very lazy indeed.

In some idyllic lands blessed by natura] advantages of food and
safety, living may approach much closer to this biological minimum
than it does in ours. But even at ijts simplest, human life boils at
a temperature severa] degrees hotter than absolute lethargy. Trouble
begins when we get mixed up with other people, all of whom ta_ke
ziness as we do. We have to compete with
nk, we find they have already appfopfiated
g and shelter, and they insist that our wastes

248
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be deposited far from their places of repose, too. Moreover, they
usually have strong opinions about proper ways to deal with these
problems. What is dangerous, and requires real daring, is to be
lazier than your neighbors think you should be. There are, in short,
social as well as biological limits on just how lazy bone-lazy can be.

And, even when we have scrambled inside the bounds of social
propriety, there are still other goads at work inside us. Something
keeps us going: curiosity, play, humor, stories, boredom. The mind
is a restless organ. Even Emerson would have admitted that the devil
finds work for idle hands.

The study of motivation is the study of all those pushes and prods
—biological, social, psychological—that defeat our laziness and
move us, either eagerly or reluctantly, to action. Psychologists some-
times talk as though the study of motivation were their own private
hunting ground, but it is a much larger, looser domain than that,
extending from biochemistry on one end to sociology, economics,
and anthropology on the other. A grand variety of mechanisms par-
ticipates, and no single theory will ever account for them all.

This diversity has not always been apparent, however. The history
of the subject has been a story of persistent search for a simple and
sovereign principle to explain everything we do. Pleasure, instinct,
mental faculties, volition, passidn, reason—these are among the
candidates put forward for the title.

Following Darwin, instinct became a favorite explanation. This
conveniently vague notion said that men act as they do because they
are born that way, because they cannot help themselves. When
Psychology first tried to become scientific, therefore, it was natural
to try to catalogue all the instincts men were born with.

An especially enthusiastic cataloguer was William James. He
held the unusual but interesting opinion that men are born with
many, many instincts that remain active only long enough to estab-
lish necessary habits and then, if development proceeds naturally,
fade quietly away. In 1890 his list mentioned the following:

Sucking
Biting
Chewing
Licking
Grimacing
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Spitting

Clasping

Pointing

Carrying to mouth

Crying

Smiling

Turning head

Holding head erect

Sitting up

Standing

Creeping

Walking

Climbing

Vocalizing

Imitating sounds

Imitating gestures

Rivalry

Pugnacity

Anger

Resentment

Sympathy

Hunting

Fear of noises,
strange men,
strange animals,
black things,
high places,
etc.

Hoarding

COnstructing

Playing

Curiosity

Sociability

Shyness

Secretivenesg

Cleanlinesg

Modesty

Shame

Love
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Sex
Jealousy
Parental love

Al‘l these and more were supposed to be transitory human instincts.
With so many inherited reactions goading him on, a child would
h_ave little time to be lazy. “Repose,” said James’s close friend Jus-
tice Oliver Wendell Holmes, as if to correct Emerson, “is not the
lot of man.”

James’s list was not the last word, of course. Every new author
Pff)ri_osed his own version. In 1908 a particularly famous list by
William McDougall paired off seven human instincts with their cor-
Tesponding primary emotions as follows:*

The instinct of flight and the emotion of fear,

repulsion and  disgust,
curiosity and  wonder,
pugnacity and anger,
self-abasement and  subjection,
self-assertion and  elation,
parental care and  tenderness.

!H flddition to these seven, McDougall believed there were other
Instinets that did not arouse such specific and well-defined emotions:
Teproduction, gregariousness, acquisition, and construction.
list:hz) full flavor of these discu.ssions cannot be conveygd py mere
the - One needs to read the detailed descnp_tlons_of each instinct and
careful comparisons of one author’s list with another’s to ap-
Preciate how the various goads to action were supposed to be
zgl;’lltlped undelj these headings. The discussions contained many
e ;3 observatlor_m_and much wise counsel, buF they were lost in
e IQOSe and. shifting framework of the competing catalogues. And
195 Ists continued to multiply. One careful survey® found that by
Writ: at least 849 separate instincts had been proposed by different
fhis vrs on the subject! N_o stqdent coul_d absqrb all the subtleties of
P ast and tangled subject; it was easier to invent your own classi-
On than to try to understand the other fellow’s.
Ovi}glthe 1920’§ American psychologists determifled to dump these
e O.Wl’l-thC.Ol'leS and start anew. .Much behavior that was being
instinctive was actually acquired through learning. And ac-
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counting for everything that happened in terms of its own specific
instinct dissolved the difficult art of explanation into an easy game
of definitions. In order to fight their way back to scientific realities,
therefore, psychologists began to talk about physiological drives
instead of inherited instincts. Instincts have since recovered some of

Fig. 36, i '
o of ment e PISTOOB ot ool constcted 01
This attempted classification, yer Ztefd them on various parts of the skul:

o t
psychologists later adopted. orerunner of the lists of instincts tha
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their lost respectability, especially for describing animal behavior—
examples of a new approach to instinct have already been displayed
in Chapter X1V—but they will never again run quite as free as they
did in the days of James and McDougall.

While instincts were at their peak of popularity, the Viennese
shadow of Sigmund Freud was beginning to fall on American shores.
Freud is usually called an instinct theorist, but the accuracy of the
description is uncertain. The German word he used was Trieb; at
the time, “instinct” seemed a reasonable translation. When instincts
lost their monopoly, however, it became apparent that Freud had
been talking about something much closer to a sexual drive than to
a sexual instinct. Nevertheless, the translation stuck and many
Americans have ever since thought of Freud as a proponent of in-
stinctive sexuality. Motivational terminology becomes confused so
easily; it is almost as if we wanted to keep our terms vague and
general enough to match our imperfect understanding of these very
complex problems.

Freud’s ideas about instincts were revised several times during his
long career. Here is one of his final statements on the matter:

. It is possible to distinguish an indeterminate number of instincts and
In common practice this is in fact done. For us, however, the important
qQuestion arises whether we may not be able to derive all of these various
instincts from a few fundamental ones. We have found that instincts
can change their aim (by displacement) and also that they can replace
One another—the energy of one instinct passing over to another. This
latter process is still insufficiently understood. After long doubts and
_Vacillations we have decided to assume the existence of only two basic
Instincts, Eros and the destructive instinct.?

This urge to derive the various instincts from a few simpler, basic
Processes was shared by Freudians and non-Freudians alike.

The aching void left in American psychology by the passing of
the traditional theory of instincts was filled for many by Freudian
xplanations. Most hardheaded, laboratory-oriented psychologists,
hOWever, held out for something more tangible. For them the gap
Was filled by physiological theories, especially those of Walter B.
Cannon and his associates at the Harvard Medical School.* But in
Many respects the two alternatives, Freud’s and Cannon’s, were much
alike. Cannon’s work on motivation seemed to provide a physiologi-
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cal foundation for those ]i'fe—preserving ifniszinctrs that Freud had
ether under the general name of Eros.? _
luiptefhéofgocus of Cannc:m’s:g theory was the concept of hom.e.ostasr;"f.
The cells and organs of the body require very specific concml.ons‘de
temperature, blood sugar, acidity, water balance, carh‘;on dioxi :
and so on. Mammals have evolved an almost endless variety of regud
lating mechanisms designed to maintain what Claude Bernard call;el
body. According to Cannon, when the
drift beyond tolerable limits, it acts
located in specific parts of the body.
nto action until they are removed.
your empty stomach begins to con-
source of stimuli for your hunger
€scape discomfort. When you £0
and produces a sensation of thirst.

These local irritations drive ys i
As you get hungry, for example,
tract; these contractions are the
sensations. You eat, in short, to

. vo-
In the language of servomechanisms. A ser
mechanism s a gejf.

£ s ce
regulating system designed so that the differen
between the actual and the ;

as soon as the temperature

rises above that level. The feedback 100P
that is involveqd is indicated in

mechanism

r
It soon became apparent, however, that the mechanisms of hunge
and thirst are mych more ¢

: . . n-
. Omplicated thap Cannon imagined. Hus-
ger and thirst both activate very elaborate sensory and response SY
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tems that are under the control of neural and hormonal factors.
Moreover, it takes a relatively long time before the ingestion of food
and water can have any physiological effect, before eating and drink-
Ing can reduce the local irritations. For a simpler example of a
homeostatic system that guides overt behavior it would be better
lo examine a temperature-regulating mechanism.

THERMOSTAT FURNACE

TEMPERATURE
OF AIR

Fig. 37. The feedback loop that regulates room temperature.

There are several servosystems that enable warm-blooded animals
to keep their body temperatures at a constant level. Over a wide range
Of. environmental temperatures these regulating systems do their work
Without conscious attention on our part. However, when it gets so
hot or so cold that these autonomic systems are no longer adequate,
We begin to search actively for a more temperate environment. The
Teceptors that guide us in this search are located in the skin; we
Persist unti] they tell us that we are once again within a tolerable
fange of environmental temperatures.

This behavioral system for controlling body temperature can best

€ studied in the laboratory. Suppose rats are placed in a cold en-
Vironment and permitted to press a lever to turn on a heat lamp for
2 few seconds. The feedback loop that is created in this way is indi-
cated in Figure 38. There is little delay in this feedback. When it is
turned on, radiant energy starts almost immediately to raise the skin
®mperature; when it is turned off, the skin temperature begins
abruptly to fal| again. Rats will learn to push the lever under these
conditions. Moreover, they push the lever at an average rate that
keeps their skin temperature constant.® That is to say, when they
8¢t only a little heat per press of the lever, they press at a rapid rate.

hen they get a lot of heat per press, their rate slows down. If one
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thinks of the calories they absorb as a kind of rcwarc}, a payment]_for
their work on the lever, then the more they are paid: the less tl i}r’
work! Clearly, the rats are not trying to hoard calories as a mis

hoards gold; they are simply trying to keep their body temperatures
in homeostatic equilibrium.

RESPONSE ELECTRIC
LEVER HEATER

TEMPERATURE
OF SKIN

Fig. 38. The feedback loo

; y o
P that is created when a cold animal learns t
Press a lever that tempora

rily activates a heat lamp.

issue in S-R theories of learning, Thorndike had said that we fo.rm
only those stimulus-response connections that can lead to satisfylﬂ%
effects; many were willing to turp his law about and assume tha

Properties: a motive was anything that coylq be used to make af

organism learn, that could reinforce g change in behavior. All that
was missing was a theory to explain the mechanism of reinforcement
to explain why some effects are satisfying and others are not. An
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that is precisely what Cannon’s drive theory seemed to offer. It is
not surprising, therefore, that these ideas about homeostatic drives
found an attentive audience among American psychologists® and
that research in this direction was quickly and vigorously pursued.

Unfortunately for the cause of simplicity, however, the evidence
soon indicated that local irritation is only one of several goads to
action. For example, a man whose stomach has been removed surgi-
cally cannot have stomach contractions, yet he can feel hunger. And
persons born without salivary glands always have a dry throat, yet
know when they are thirsty. Although the underlying concept of
homeostasis seemed valid enough, Cannon’s initial suggestions as to
how these homeostatic systems guide behavior soon proved to be
inadequate. Drives are not mere sources of irritating stimuli; neural
and hormonal interactions of the most intricate design seem to be
involved.

A variety of regulatory mechanisms may play a role over and
above the local irritations that Cannon considered. Perhaps dis-
equilibrium is signalled by variations in the pleasures of sensation,
perhaps there is a direct effect on the central nervous system, perhaps
there are hormonal changes in the blood stream, perhaps some con-
nection is learned between a particular stimulus and an eventual
change in homeostasis. Perhaps. Much research has been and is being
done to évaluate these and other possible explanations. At present
the consensus seems to be that most homeostatic drives arise through
fhe internal environment acting on the central nervous system.? But
It is difficult to be much more specific without going into great detail
for each drive.

Let us focus on a simple, behavioral fact: It is possible to train
h““gl‘y animals to perform simple tricks by reinforcing their behavior
With sweetened water. Why does sweetened water have this effect?
Perhaps the sugar is absorbed into the blood stream, reduces the
?‘U“ger drive, and thus relieves local irritation; the sweetened water
IS reinforcing because it removes a source of discomfort. The fact
that so much time is required for digestion and absorption, however,
makes this explanation dubious; for the reinforcement to occur
Promptly, as soon as the correct response is made, a neural process
In the central nervous system—more rapid and symbolic—would

ave to be involved.

Some psychologists believe that reinforcement can be produced by
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the sheer pleasure of a sweet taste. In suppo.rt of this belief thsghz;l:;
out that animals appear to be as well reinforced b){ a Si; o
solution, which has no nutritive value, as by a solutlQn of ges e
Or sucrose. A sweet taste is rewarding whether.or not it rcl}lf\; way?
hunger drive. But why is it rewarding? Are anlnmals born tha i
Or do they learn to like sweetness because it is so often asso

ith the alleviation of hunger? )
) Questions such as these bring to mind the ancient doctrmlc aﬁ;’f
hedonism, the notion that we do the things that increase our ple o
ures and decrease our pains. At the root of this doctrine, .no dO}lbtam—
an appreciation of the sensory pleasures aroused by genital S“m]“Jke
tion, by the taste of sugar, by certain fragrant odors, and the lnc;
and the sensory discomforts of heat, cold, shock, and so or!..BU_t -
one who has argued for hedonism——Epicureans, Stoics, U-tllltal";i: i;
Freudians—has ever argued for a purely sensory hedonism. o
rational, not sensory hedonism that has been defended. Ratio

. ; . ’ iew
hedonism assumes that an intelligent person will take the long view
will postpone small pleasures n

later. In Freudian language, th

: Sy . ; very
smoking; what we €njoy is the pleasure of smoking. With ere-"
pleasant activity the hedonjs associates something called pleasu

- . v the
or value, or utility—which then becomes the real motive for -
activity. “Don’t spen

; irectly
only a means to attajp Pleasure, Let jt £0 and devote yourself direc

: the
to the true end, pure pleasure jtse]f.” As if you could experience
pleasure of smoking without smoking,

Yet divorcing the exper;

psychologists, James Olds and pet

McGill University in Montreal, Stumbled across what seemed tél)e/
the pleasure center in 5 rat’s brain,10 They had pushed an electro
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two wires extending down into the brain from a plastic base mounted
on the skull with jeweler’s screws—into the hypothalamus, an old
and vital region deep in the center of the brain. They were using
the electrode to see what effects electric currents might have on the
rat’s behavior. Their happy innovation was to give the rat control
of the electric stimulus; they let the animal press a lever that turned
on the electrical stimulus to its own brain. The experimental arrange-
ment is pictured schematically in Figure 39.

Under these conditions, and with exactly the right placement of the
clectrode, a rat will work hard to get the electric current, just as if
it were a conventional reward. When the current is disconnected,
the rat stops working. The electric stimulation can be powerfully at-
tractive; a hungry rat may even refuse to eat if it is given a chance
to stimulate itself instead. Exactly what goes on in this reinforcement
center—if that is what it is—is not yet clear; this remains one of the
Most intriguing and, potentially, most important questions in the
field of physiological psychology.

Although there are many deep issues still unsettled, it appears
that slow but steady progress is being made in the effort to under-
Stand the physiological drives. )

But that is not enough. There is more to life than keeping one’s
blood chemistry in equilibrium. ]

Homeostatic drives play only the most general role in human con-
duct. They do not even account for all the motivated behavior ob-
Served in animals; manipulation, exploration, playfulness are moti-
Vated activities unrelated to homeostasis. Like the force of gravity,
homeostatic drives are always around to trip us up if we become
Careless or unlucky. They goad us to action because they are part
of being alive, But they are not the central focus for most of us most
of the time,

The larger and more baffling problem is to understand what guides
humap action, what organizes it and assigns prioritie_s. As a conse-
duence of certain natural pleasures and many acquired tastes, we
€ventually come to make fairly predictable appraisals of the values
of Objects and activities in our daily lives. These are the values that
8uide us and channel our energies in one direction rather than
another,

When one begins to ask about values one discovers that an old
and elaborate theory of value already exists. The theory was not
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invented by psychologists, but by economists. Many psychologists
have thought that it might be refitted for their purposes without too
much trouble.

2
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Fig. 39. Diagram of circuj

Tat presses the lever an ele

;ve]izggiz ::Z lftlérrxq}tar;leousl)( recorded via a separate wire. (From J. e
in the brain, Scientific American, October 1956.)
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Beginning around 1870 a revolution in the classical science of
economics led such men as W. Stanley Jevons and Alfred Marshall
in England, Auguste Walras in Switzerland, and Karl Menger in
Austria to try to analyze the psychological background of a con-
sumer’s motives, decisions, and actions. It was an abstract, mathe-
matical kind of p'sychology that they adopted, based on the faith
that men are rational and that rational men always try to maximize
their happiness—or, as it was often called in honor of Jeremy Ben-
tham, their utility.

A psychological assumption of crucial importance for these mathe-
Matical economists was that the satisfaction we get from any com-
modity—its value to us—grows more and more slowly as we acquire
more and more of it. This situation is illustrated graphically in
Figure 40. The first apple we get is the most satisfying; a man who
already owns ten apples receives less satisfaction from his eleventh;
and a man who has a thousand cares little for one more. For his-
torical reasons that would interest only an economist, this relation
between quantity and satisfaction is usually referred to as the theory
of marginal utility. It was a crucial assumption to economists because
they could use it to explain why people wanted to exchange goods
With one another—which is, after all, the lifeblood of an economic
System. If you have too many apples and I have too many peaches,

SATISFACTION

AMOUNT OF COMMODITY

Fig. 49, Illustrating the economic principle of marginal utility: The in-
Crease jn utility (satisfaction) per unit of the_ commodity decreases pro-
8ressively as the amount of the commodity increases. A consumer will
Continye to buy this commodity until he gets so m_uch of it that his in-
Crease ip satisfaction per dollar becomes less than it would be for some
Other commodity.

18
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then according to the principle of marginal utility we can both in-
crease our satisfaction by exchanging some of our fruit.

In many respects this economic theory was a mathematical formu-
lation of the pleasure principle, since behavior was explained in terms
of a single motive, namely, the increased satisfaction of the indi-
vidual. It was also a mathematical statement of the homeostatic
principle, because the principle of marginal utility plus the effort to
maximize satisfaction defines a point of equilibrium toward which
a person would gravitate. Only one detail seemed to keep economists
and psychologists apart: the economist’s theory was normative, not
descriptive.

If your system of values is firmly established and you are trying
to maximize your satisfaction, economic theory is your best guide;
if you don’t want to maximize your satisfactions, you should look
elsewhere for guidance. By approaching the problem in this spirit,
economists had the option of remaining indifferent to what people
actually did in economic contexts. The theory indicated what rational
PCO_PIC should do; what people actually did was their own foolish
business. Unfortunately, it was exactly that kind of foolish business
that psychologists were most interested in. It was the economist’s
assumption of rationality that most sharply distinguished his aPPanCh
from that of a psychologist who wanted to understand all choices,
not only the rational ones.

But perhaps a few minor modifications would enable psychologism
to salvage a part of thig elegant economic theory for their own use-
What assumptions are involved? Theories fashioned along these lines
generally begin with a person who is faced by a large, but well-defined
set of alternative actions from which to choose. Morl:ovcr this hypo-
the.tical person is able to decide, for any two of these é]tematives,
which one he would prefer; he has a preference ordering from the
most valuable down to the least valuable alternative in the set. He
knows, for example, that possessing five hundred apples and five

hundred peaches is preferable to possessing one thousand apples and
no peaches.

Assumptions
omist, but they
would like to e

of this kind are a glorious convenience for an econ-
take for granted the very thing that a psychologist

xplain. Consider the difficulties. In the first places
a flesh-and-blood consumer, unlike his theoretical

i counterpart, knows
that large quantities of luck are needed to achi

eve economic Suc-
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cess. Second, he almost never understands or tries to formulate ex-
plicitly all the alternatives that face him. Third, he seldom possesses
either the ability or the patience to calculate his optimal course of
action.

Certain of these objections are harder to meet than others. Per-
haps the easiest is the one involving luck. Luck and uncertainty can be
blended into an economic theory by using the mathematical theory
of probability. As every gambler knows, the value of an outcome
partly depends on the probability of attaining it. In the long run, a
not-so-valuable outcome that is reliable may be worth more than a
very valuable outcome that is highly improbable. To balance values
against probabilities, economic theory introduces the concept of ex-
pected value. The expected value of a particular action is what one
would receive on the average if one took that action again and again
throughout a long sequence of choices. The expected (or mean)
value of an action is obtained by listing all n of the possible out-
comes, by assigning to each outcome i =1, 2, . .., n, a value v(i)
and a probability p(i), then averaging:

Expected Value = p(1)v(1) + p(2)v(2) + ... + p(n)v(n).

By using expected values rather than absolute values, it is possible
to preserve most of the economic theory intact. One merely assumes
that people try to maximize their expected happiness, and all runs
as smoothly as before. Uncertainty of success, therefore, is not the
Principal stumbling block in combining economic and psychological
theories of choice.

Another obstacle that a psychologist must overcome if he hopes to
adapt the economist’s theory to his own ends is that the theory as-
Sumes people know things they don’t know. An example has been
given: In introducing the notion of expected value, it is implicitly
assumed that one knows the probabilities for every outcome that
might result from one’s actions. But often there is no possible way of
1Qlowing the true probabilitics. All that the person usually knows is
his subjective appraisal of the probabilities; he may in fact be far off
the mark,

But all is not yet lost; the theory may still be adaptable to our
Psychological needs. Since the true probabilities are unknown, we
must follow the next best course. Suppose, therefore, that subjective
Instead of true probabilities are used in the above equation. The re-
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sult should then be closer to what the person subjcctively-' cxpe.cts;
it will be wrong, but it may be more closely related to his c_hOlCES
than the true value. Because this is an attractively precise kind of
theory, several experimental attempts have been made to tc§t \'vhethc!‘,
under appropriate conditions, people really do try to maximize their
subjective expected value.™® But it is a difficult question, and the
verdict is not yet in.

Whether or not a situation can be found in which people UY_ to
maximize their subjective expected value, there are clearly many situ-
ations in which they do not. For example, if people are paid for
guessing correctly which of two lights is to flash next, then GRE a
long string of trials their guesses will roughly match the probabilities.
If one light comes on at random 80 per cent of the time, people will
guess it about 80 per cent of the time 12 If, however, they had wanted
to maximize the amount they were being paid, they would have
chosen that light at every trial. Unless there are important non-
monetary rewards involved, therefore, people do not naturally follow
what most economists would consider an optimal strategy in this
situation. ;

Even if one disregards the element of risk and the knowledge ©
probabilities there are other difficulties that the economic theory
raises when it is used for descriptive purposes. Consider the assump-

: : ative
tion that a man hag complete information about all the alternativ
courses of action that are open to him. In m

ost practical situations
this assumption is sim

. e
Ply not true. A housewife does not learn th
price of potatoes in €very store in town before she makes her P‘fr :
chase. A real estate agent cannot know the price every potentid

customer would be willing to pay for a particular house before the
agent makes the sale.

George Katona, a psychologist who looks at economic behavior

through a magnifying glass called the University of Michigan Survey
Research Center, has pointed out that what people do depends upo”
their level of aspiration,1® They decide on a value that would b.e
satisfactory and then accept the first offer that exceeds it. In expert”
mental studies it has been shown that, if they are successful, people
tend to raise theix aspiration level next time; if they fail, they tedl

to lower the value they Tegard as satisfactory.™ Herbert A. S!monq,
a behavioral scientist at the Carnegie Institute of Technology and ‘s
close student of administrative behavior, has suggested that thi
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strategy of searching for something good enough—even though it
may not be the best possible—should be called satisficing.” Satis-
ficing does not always extract as large a return as maximizing would,
but it is a much easier strategy to follow.

A person who has decided what will be good enough for him can
then use this rude decision as a test. Each alternative that presents
itself can be tested to see if it matches up to the standard. If it does,
he accepts it. If not, he looks further. If a long search turns up
nothing good enough, he may revise his level of aspiration.

The alternative choices available will depend partly upon what
luck provides, partly upon the personal efforts of the satisficer. If he
finds himself in an undesirable situation, he can take action to change
or abandon the situation; he is not required to sit quietly until it goes
away. This capacity to modify the environment develops progressively
up the evolutionary scale, until in man it is so highly developed that
the very operation of natural selection can be controlled. Let us
consider briefly how the capacity operates.

Assume one is dealing with an organism complex enough to main-
tain an implicit image of the satisfactory states of its world—of itself
and its environment. When the state that is perceived to exist does not
fall within the bounds of satisfaction, the organism becomes active.
If the activity changes the situation in a satisfactory way, it ceases
and, presumably, the successful action is remembered for future
reference. If the activity does not create a new situation more to the
f)fganism’s liking, other actions may be initiated. 1f failures persist,
It may be necessary to lower the level of aspiration, to revise the con-
ception of what is desirable in order to bring it more in line with
Wwhat is attainable. Such revisions, however, are often accompanied
by strong emotions.

This description of the adjustment process is quite abstract. It
qesm’ibes the way we cope with our homeostatic drives as well as
1t describes the way we work toward any other valued objective. The
underlying notion is that of a discrete servomechanism, with the one
—very important—difference that the threshold for activation can
vary as a function of success or failure. In very general terms, there-
ff?re, this description preserves the general philosophy of the early,
biological accounts of motivation, but does so in terms of guidance
and adjustment, rather than in terms of energy.

Leaving aside all the biological problems of energetics and focus-
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ing simply on the psychological problems of direction and control,
it seems that several independent accounts of motivation—from
physiology, from psychoanalysis, from economics—tend to converge.
The organism struggles to reduce the mismatch between its own
criteria and perceived reality. Of course, consensus is never a guar-
antee of validity. Even the most rapt admirer of this general picture
has to admit that there are many blanks at critical points. How is
value conferred or withheld as a result of experience? How do we
decide what is good enough? How do we compromise between the
claims of the present and our hopes for the future? How do we save,
plan, and postpone?

When these questions are faced squarely, the picture begins 1O
look very sketchy indeed—hardly more than an outline of a picture
that may someday be drawn. Instinct, drive, reinforcement, pleas:

ure, utility, level of aspiration—these will fit somewhere in the finished
product, but exactly where is still an open question.



CHAPTER XVII

THE TYRANNY OF THE FUTURE

What do people want? As regards Americans around the iddle
of the twentieth century, what they want is all too familiar. Listen to
Rosser Reeves, a high-powered salesman whose business it is to
know what people want:

We know, for example, that we do not want to be fat. We do not
want to smell bad. We want healthy children, and we want to be healthy
ourselves. We want beautiful teeth. We want good clothes. We want
people to like us. We do not want to be ugly. We seek love and affec-
tion. We want money. We like comfort. We yearn for more beautiful
homes. We want honesty, self-respect, a place in the community. We
‘f‘Vant to own things in which we can take pride. We want to succeed
in our jobs. We want to be secure in our old age.!

These are proven demands of the market place. Never mind whether
it is good to want such things, or whether we even have a right to
Wwant them. The point is that these are the things people in America
work for, spend money on, devote their lives to. Surely here is where
a psychologist should start to fashion his theory of human motivation.
_ This list, however, seems little better than our grandfathers’s lists of
Instincts. If one is to make scientific sense out of these human desires,
one will first have to discover the underlying dimensions of similarity
among them.

Notice first of all that these American demands are all perfectly
explicit, conscious, and socially acceptable. One may suspect that
beneath these manifest desires is concealed a less admirable core,
but this is a difficult issue.

267
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Next, notice how typically American the list is. Imagine collecting
a similar catalogue from Neanderthal men or the Tartar hordes.
Americans find it difficult to believe that their own longings for par-
ticular things are learned, that the American conception of the good
life is not universal and inevitable, that human nature has its own
dimensions in India, Brazil, Nigeria.

Consider the salesman’s list in a broader context: In many parts
of the world obesity is judged beautiful. In extremely cold regions
where clothes are seldom removed, body odors are simply ignored.
Concepts of health and disease, of normal and abnormal, vary widely
from one culture to the next. Teeth we think beautiful do not look
beautiful to everyone. And so on down the list. Each thing we think
so desirable is desirable because we have learned to desire it. In
arfot-her culture we would have learned to desire other things. Even
within our own relatively  homogeneous society different social
groups have very different dreams of the future.

As a start, therefore, one asks how this learning takes plac_:c-

tisfaction of Primary drives will thereby acquire
0 satisfy us. Mother’s smile becomes rewarding
\ . nies the satisfaction of so many of her child’s
Primary motives. And by generalization the value of mother’s smile
extends to other smiles, to a]) smiles, to social approval in its broad-
! POWET over others becomes a social motive be-
cause 1t was first associated with the various biological satisfactions
that others can Provide. Avarice js g social motive because money i
: atisfaction of many other motives. And so On
- on. It is apparently trye that every social value can be traced
back,l in theory, at least, through some such hypothetical chain of
associations, to primary, homeostatic drives, These biological primi-

—the latent core around which cluster
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that the insistence—typified by orthodox Freudian theorists—that
all human behavior, normal and abnormal alike, draws its energy
either directly or indirectly from these life-preserving, species-pre-
serving mechanisms imposes on us an unprofitable burden of explana-
tion. According to this theory, the reasons for everything we do must
somehow be traced back historically to our sex glands and to home-
Ostatic changes in the chemistry of our blood.

It detracts little from the importance of homeostasis and the pleas-
ure principle to argue that some important social motives are acquired
and mediated by very different processes, symbolic processes that
must take place in the central nervous system.

One objection to the borrowed-energy theory is that it encourages
us to think of social motives as if they ran a course entirely parallel
to homeostatic drives. For example, an organism works to reduce its
Primary drives, to bring its tensions to an absolute minimum, to
Teturn to homeostatic equilibrium. If social motives are learned by
association with primary drives, it seems reasonable to assume that
they will also manifest this self-terminating characteristic. When this
battern of tension-reduction is imposed on social motives, however, it
leads to an odd distortion. The simple truth is that social action
does not always reduce tensions. To imply that it must suggests that
Persistent diligence and hard work are symptoms of maladjustment,
that exciting stories and martial music will never be popular, that
Sport, humor, and dancing are signs of insanity, in short, that nirvana
1s the only goal anyone could imagine in this life. But this is non-
Stnse. No sane person would reduce all his motivation to a minimum.
Emerson was wrong when he said that every man is as lazy as he
dares to be, Instead—when homeostasis gives us a chance—we con-
Stantly seck out new tensions to keep us occupied and entertained.

If we slavishly follow an analogy to biological drives, we are likely
to assume that social motives can be satiated, as hunger, thirst, and
S€X can be. And on that assumption we must be surprised to find
that millionaires want to make money, that neurotics never seem to
get all the love they desire, that famous people like to see their names
M newspapers, and so on. Social motives grow by what they feed on;
the more we succeed, the higher we set our level of aspiration.

The mistaken notion that social motives can be satiated has even
confused some economists and led them to prophesy that when the
Mmarket was saturated—when 80 per cent of the American families
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owned refrigerators, or 70 per cent owned automobiles—th’e cfc;(i);?jﬂ:z
would slump to a level set by the rate .Of replacement.. They ented
include the wages of optimism. Families with a rcfrlgerato_?S it
a better one; families with one car wanted two cars; fami 1? frinc
both a refrigerator and a car wanted their own house. Homeostz
an entirely different course. _
foql?}\:: orthodox ):wtion that we must have motives to energize (;2;
social actions—just as homeostatic drives energize our search B
food, drink, and a mate—has been losing adherents for many yea r:;
Probably it would by now be abandoned, except that t}'w defcctory
have been unable to agree among themselves on any Slﬂgl_e theoe-
to replace the simple homeostatic analogy. When we desert it, thff;l—
fore, we set out upon an uncertain journey of exploration; what n
lows here is only one of severa] directions that we might ha}’e Chosee;
Suppose one asks, not where the energy for social action Cor_“al
from, but where it is going. A psychologist can take the blologfcm
source of our vitality for granted: given that we are alive, metﬁb‘)l'?ze
provides our energy. The psychological problem is how we Ofgaf“n_
and guide a flow that must inevitably continue until our final tensio

. y ” rief
reduction in the grave. What determines how we will use our b
gift of time?

Most human endeavo
learned values 2 There a
of energy, values a for

IS are guided not by learned motives, but 22
re important differences. Motives are a Sourm
m of knowledge. Motives like to push us frthS
the past, values try to draw us into the future. Many PSyChQIOgllse
feel that these differences are purely verbal, that motive and valu

; h
are two sides of the coin. Perhaps this is true. There is as muc
of philosophy as of scj

shall try to keep separ i
Let us turn, therefo

= i use
re, to the question of how we acquire and
our conception of the

values and cost of things. b-
Along with every name ang every skill a child learns he also as”
sorbs an evaluation. Along with “What s it?” goes “Is it dangerod ‘-3
Do you like it? What good is it? How much does it cost?” Thes

i : ¢ ;e oes
evaluations are different in every society, and a person who d
not know them cannot function i

bers of that society. In short, ¢
personal and cultural knowledg

. h
¢ that we have all acquired throug
many years of experience,
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In our society there are several different realms of value corre-
sponding to different social functions. Within any single realm it may
be possible to develop a consistent system of values, but the demands
from separate areas may conflict in ways that seem impossible to
reconcile. Value systems can be classified as theoretical, economic,
esthetic, religious, social, political; men can be classified according to
the ways they assign priorities to one or another of these six realms.?

Why do we have to learn these value systems? What purpose do
they serve? The answer springs directly from the fact that we are
constantly being put into situations where we must express a prefer-
ence, must make a choice between two or more courses of action. If
we believe in social motives, we say that we choose the course of
action that mobilizes the greatest amount of energy. If we believe in
values, we say that we choose the course of action that we expect
will lead to the most valuable outcome. But whatever the explana-
tion, the need to choose is inescapable.

The act of choice is often embedded in great conflict and uncer-
tainty. We like to smoke; we value our good health; we are told the
two are incompatible. What do we do? We have learned that freedom
of speech is good, but we are convinced that someone is using it
for evil ends. What do we do? We treasure all the human values that
Marriage represents, yet we chafe under its constraints and responsi-
bilities. What do we do?

In these and in thousands of similar conflicts, what we must do
is decide which values are greater, which are more important. And
to facilitate the constantly recurring processes of choice, we try to
Organize our values into a coherent, usually hierarchical, system. It
1S a great help, of course, if the values involved are conscious, if
We can make them explicit and talk about them. But even that is
not enough to resolve all our problems, because our decisions are
Usually made in a complicated and idiosyncratic context of past
achievements and future ambitions.

Since these comparisons must be made so frequently, it would
be a wonderful simplification if we could always use a single, simple
quantity as our measure of value. Money is the most obvious candi-
date, and we use it wherever we can. Indeed, Americans are often
accused of putting too much faith in dollars and cents, of imposing
a. Public rate of exchange where private opinion and personal con-
Viction should be sovereign. But even for Americans, money is not
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always a meaningful measure of value:-. Psychological value dcgertl}(]i:
upon the situation we find ourselves in and the way we expc“ .
situation to develop. It is not a price tag fixed once and for all, o
same for every customer, every day. Therc are times when a n
would offer his kingdom for a horse. -
If one tries to analyze conflicts of value, one finds that the sfm-
plest involve a triadic system of relations.* There is the person }i”l;
self and two other persons, things, or activities that are causing hi

. p nes
special, perhaps, is a Person who must choose between two thing

that are both unpleasant for him; the student who dislikes studying,
but also dislikes failing is caught in thi

. - . a-
In all these simple conflicts the person is faced with two ff”‘:r;n d

tives. The child is comparing his situation when he has pennies s

no sweets with the alternative situation when he will have the swe

but no pennies. The Student is weighing the advantages of leisurely
failure against stressfy] (an
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Fig. 41, Types of conflict. A person faced with a choice between two
Mutually exclusive alternatives may have difficulty decidtpg which of two
Positive values to accept (a is “approach-approach" conflict), or which of
tWo negative values to reject (b is “avoidance-avoidance™ conflict). Or, if
the two things are inseparable, he may find it difficult to decide whether

}‘he positive value of one overcomes the negative value of the other (c is
4pproach-avoidance” conflict).
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It is scarcely surprising, therefore, tbat we adop.t 's[rategfu_cs (’f)(;;jc:i:
ting through this complexity, for reducmg the cognitive strfimto fip
ing a rational decision. Probably the simplest stralegy. 18 e ity
coin; the reasoning here is that if you really cannot dchf:, the i
at least serves to get you back in action. A subtler variation on c-_
scheme is to flip the coin and notice carefully whether you are 'r n
lieved or disappointed by the way it falls; that bit of self-deceptio
can sometimes help you to discover what you really want. :

But random choices are too casy; they disregard all the relevan
information. Less drastic is to disregard a part, but not all. A favor;
ite strategy of this type is to ignore most of what one knows aboud
the ways in which the alternatives differ from one another, to PrCtC"_
that only one or two aspects of the situation are relevant. For exs
ample, when a group chooses a leader it should consider such vah;‘}~
as power, ability, prestige, and the like; for each value the g i
dates may rank differently. But these several rankings are d:ﬂi*_iut
to remember and think about. Instead of weighing Abel’s skill agains
Baker’s influence against our personal friendship for Charlie, we ]uml;
ue scales into a single figure of merit that COV‘“t
everything. Instead of deciding which candidate would be the bcse
leader in given situations, we convince ourselves that the one wn
favor is the best for every conceivable situation. This phenomeno!
; because we know that a person 1:
good in one important aspect, we put a halo of goodness over hln
other aspects as we]l 5 It makes the world a great deal simpler whfi

le
ays smart, honest, beautiful, and brave, whi
the bad guys are alwa id,

; le
of inner battles we try to evolve a Work;,gts
hierarchy of our own, Repeatedly, day after day, we face con : g
and make decisions that force us to search for rules, for strategi€®

) n
for a structure that wij| reduce the complexity and ease our burde
of decision. Little wonder

ordering, We may even
sistency in multiple orderj
with a single yardstick.

The urge toward greater consistenc
value can itself assume th
When we find ourselves b

i of
Y among our various scalcts:ve
i : : o
e energlzmg properties of a social mo i
eing inconsistent, it usually annoys us



The Tyranny of the Future 275

we are likely to search for ways to eliminate the source of our in-
consistency. Indeed, some psychologists have suggested that an effort
toward consistency plays much the same role in our cognitive life
that homeostasis plays in our biological drives.®

When a person feels himself caught in an evaluative inconsistency,
there are usually several avenues of escape open to him. He can re-
vise his evaluation of one or the other objects involved. He can
modify or deny the incompatibility or the inseparability of the two
objects. He can withdraw entirely, or he can bring to bear additional
factors that enrich or redefine the objects involved. Exactly what he
will do in any particular situation cannot be predicted without a precise
knowledge of his particular circumstances.

Consider the following situation: There is an object that you want,
but you must work hard to earn it. You decide the cost is justified,
and you go ahead. So far you have faced a conflict squarely and
have resolved it reasonably. However, when you finally attain the
thing you wanted, you discover that you were wrong. It is not valua-
ble after all. Your effort has been wasted. Now you are faced with
this inconsistency: The object is worthless, but you worked hard to
get it. What do you do?

In this situation most people persuade themselves that the object
Teally is valuable. Consider the alternatives. It is too late, of course,
to separate the two conflicting aspects: to stop working for the
object, or to try to redefine or withdraw from the situation. All that
1S over and done. The only consistent escape left is to overvalue your
goal or to undervalue your work. To undervalue your work may
have extended consequences for everything else you do; the possibil-
1ty is too grim to face, hence you end up overvaluing the object.
Otherwise said, when you find that your scale of values for labor and
your scale of values for a commodity are badly out of line, you try
to bring them into agreement so as to be consistent, to profit from
the cognitive simplification that a single ordering implies.
~ What you should do, if you can, is to admit that you wasted your
time, and face the inconsistent values squarely. If you don’t, if you
take the easier way of revising your values to make what you have
done seem consistent and reasonable, you will increase your chances
of making exactly the same mistake again on another occasion. A
Person who cannot cut his losses and get out may soon find himself
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totally unable to profit from experience; he will come t? loveﬂ_thtz
worthless things for which he has suffered.” But facing one’s conflic
uarely is usually easier to say than to do. ‘
SqSomgtimes peo);ale acquire values so deeply at odds th.h every-
thing else they believe that no simple resolution of their COﬂ.ﬂlCt seerf;S
possible. In that case they may actually deny their distur.bmg val}le )
may refuse to formulate them explicitly as part of their conscious
picture of themselves. It was Freud who explored the depths of our
capacity to deceive ourselves about what we value and what we
fear. When these unconscious Systems become involved, a whole new
dimension of complexity is added to our problem. )
Consider an example. Suppose you are told that a certain man 1i
a trained athlete, that he has won prizes in several sports, and tha
he places the highest value on physical fitness and stamina. Under
most conditions you would probably assume he was a thOf_Ough]y
masculine type of person. But suppose you ask further and discover
that he is thirty-five years old, without heterosexual experience, liv-

ing with his mother, and Sponsoring boys’ clubs. Then the very same
athletic valueg may take

considerable magnitude
recognize, much Jess resolve his dilemma.

In short, it is not always easy to discover what you want, Of t::
face what you discover, Only under the best possible conditions €2
you hope to resolve all claims ip g reasonable and consistent wa);
Even if all your values can pe stated explicitly, and even if y O,
I_Emit your attention to one decision at 3 time, the task is still fOfm'qa

. it
Pable fact that each choice interacts W

n
would be required before he could eve
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run? We can hope for little more than rude and abstract generali-
zations.

If we decide upon a particular course of action, it may be necessary
to pursue it for long stretches of time—for days, months, even years.
Some few decisions dedicate us to a particular path throughout an
entire lifetime. Sticking to a long, elaborate program of activity is
something we human beings can do—not as well as we would like
perhaps, but far better than any other living organism. We manage
it principally by using linguistic symbols to control our behavior, by
Constructing elaborate verbal plans that we remember and use to
guide successive steps along the way.®

That is not to say that man is the only planful animal. Anyone
who has worked around monkeys or apes has observed them con-
Structing and executing simple plans. The chimpanzee that hears
a visitor approaching, and dashes quickly to the drinking fountain
to fill its mouth with water, then runs back to its regular position
where it waits patiently for an unsuspecting target to come within
Tfange—this chimp has conceived and carried out a plan just as surely
as any human bureaucrat ever did. Even in lower animals there seem
to be plans, although they are usually rather inflexible and are prob-
ably better regarded as instincts. Organisms that live entirely in the
Present, uninfluenced by the past and unprepared for the future, are
low on the evolutionary scale.

Many animals can follow simple plans, but man has carried a plan-
fulness to its most extreme form. Language is a critical element in
this development, but language is not the sole reason for man’s
Superiority.

When the gap between actuality and desirability grows so large that
No simple reflex can repair it, we are forced to break up our task into
a sequence of subtasks. In learning to perform such analysis man
has beep particularly favored, oddly enough, by his possession of an
Opposable thumb. The human hand is often praised as a marvelous
tool and credjted for much of man’s success as an evolutionary
€Xperiment. Our ability to hold an object in front of our wonderful
Simian eyes, to carry things with us, to feed ourselves, to grasp tools
—the significance of these skills for the evolution of modern man is

Y now a familiar story. But the development of the hand also had
great psychological significance. The hand is our basic tool. As a
tool, it intervenes between the man and his task. Instead of moving

19
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directly to the desired object, he reaches out, grasps, and hauls in;
a series of steps is substituted for the immediate response. The way
we use our hands introduces a sequential character into our behavior.
In order to exploit this marvelous new tool, the human brain came
under selective evolutionary pressure to develop new ways to organ-
ize the sequential aspects of behavior. Here, then, was the beginning
of our unique ability to analyze problems and to coordinate long

sequences of actions, to subject ourselves to the guiding influence
of long-term plans.

Hand: Human ang chimpanzee
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postpone gratification that distinguishes rational from sensory hedon-
ism, that justifies Freud’s reality principle as a supplement to his
pleasure principle. Our willingness to renounce the pleasures of the
moment and to submit to the tyranny of the future is one of the best
measures of our humanity.

The capacity to postpone rewards has been studied in some detail.
In rats, for example, delays longer than a few seconds considerably
reduce the effectiveness of the reward to reinforce the animal’s be-
havior.? In children, the willingness to reject a small reward now on
the promise of a larger reward later is known to develop with age;
children are more likely to wait for a larger reward when parents
are present than when they are absent; children who are socially
responsible and reliable are more likely to postpone their rewards
than are juvenile delinquents.’® The acceptance of delayed gratifica-
tion can also be studied by survey research;!! many people plan far in
advance for their large purchases—for houses, college education for
their children, life insurance, cars, even for major appliances. Their
Plans and attitudes are often a more reliable indicator of future con-
Sumer buying than are such purely economic indicators as disposable
Personal income or savings.

There can be little doubt, therefore, of the psychological validity
and importance of our expectations and the plans whereby we hope
to achieve them, but they are so heterogeneous that only the most
general and obvious comments can be made about them.
~ Suppose, for example, that we ask how much detail people include
In their plans. There can be no universal answer, for this is one im-
Portant way in which people differ. But one can point to variables
that are probably involved. The amount of detail included in a plan
Will depend upon the importance of success; upon the amount of time
available; upon the skill and competence of the person doing the
Planning. The first two are obvious enough, but the third merits
further discussion.

There is little need to plan in detail an activity that you know you
are competent to perform, that you have successfully performed
many times before, that no longer holds any power to surprise you.
If you are going to visit a friend, you need not decide in advance
Where to place your feet each step along the way. As one gets into
more and more detail, the need for explicit planning declines cor-
Tespondingly. OQur most deliberate plans are constructed in terms of
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strategy, not tactics; in terms of molar. acts, not molea‘:lar :;:S}p:)nf;zz?f
One goes just far enough in elaborating a plan to reassu o ith
that he is competent to perform each subpart. Thus a pers il ok
considerable experience and competence in a particular area wi Lo
need to plan as carefully or in as much detail as would a nowce-ther.
old hand knows what he can do and how the parts must fit together;
all of that must be painstakingly explored by the beginner. -
A major component of our plans, therefore, rnust be our ‘l:c *
ception of our own competencies. As usual, the simplest exampt p-
an economic one. When we plan to buy something, thC_ amoui -
money at our disposal sets a very clear, unambiguous limit (')'nd of
ability to obtain the thing we want. Thus money serves as 4 I\u‘lli[ics
generalized competence, since it enables us to purchan_e the abi ot
of others and incorporate their extended competence mtg our C'1 in
plans. People save money, often with no specific or immedlz}te gOE} .
view, but simply for a rainy day, for an emergency, for thfflr_ old dfe;
for any of a dozen vague reasons; but basically because it "‘Cfez:hat
their potential competence to execute any of a variety of plans
they may someday formulate, _ Gty
For most people there is a special kind of satisfaction and‘sec e
associated with competence; in the absence of any very SP?C‘ﬁC;'I. n:
they will work simply to increase their general level of Skll_l an hob-
formation. Reading, play, talking, going to school, traveh‘ng, to
bies, curiosity in general, al] can contribute directly or indirectly
greater competence, d to
Professor R. W. White, the clinical psychologist, has referre

. . ef-
this urge for greater competence—the urge to be effective—as
fectance motivation. He writes:

ward
odily
with

Of all living creatures

. - i 0
» 1L1s man who takes the longest strides t
autonomy. This is not

b
because of any unusual tendency toward
expansion at the expense of the environment. It is rather that man'me
his mobile hands and abundantly developed brain, attains an extre

high level of competence in his transactions with his surroundings:
building of houses
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fully unequal to the task, but also with clothing, buildings, controlled
fires, and such complicated devices as self-regulating central heating and
air conditioning. Man as a species has developed a tremendous power of
bringing the environment into his service, and each individual member
of the species must attain what is really quite an impressive level of
competence if he is to take part in the life around him.!2

White’s description emphasizes how very important the develop-
ment of competence is for young children. He does not mean that a
child at play is grimly storing up skills for the rainy days ahead; the
child plays, masters, and enjoys the efficacy that mastery brings. An
organism that depends as heavily as we do upon flexibility and
adaptability needs to be born with the kind of hunger for competence
that White describes.

But a teacher is all too prone to exaggerate the importance of com-
petence. Room for individual differences in these matters is enormous.
A feeling of effectiveness can be valuable and rewarding, but it is
more valuable to some than to others. And it is only one aspect of the
vast and intricate structure we blandly call human nature. In an
adult the child’s urge for competence can become a need for achieve-
ment, for power, for security; it may even atrophy and disappear.

If there is one thing above all else we should learn from a study
of human values, it is to respect their diversity. It is essential to leave
one’s ideas open to the great variety of possible motivations, to the
endless subtle ways that people can project their past into a vision of
the future. No single food delights every palate, no single slogan
stirs every imagination, no single key unlocks every heart. The
African does not share your dreams—and neither does your neighbor
next door.



CHAPTER XVIII

ALFRED BINET, PSYCHOLOGIST

During the carly years of the French Revolution a remarkable man
named Philippe Pinel became chief physician at a Paris hospital ﬁI.led
with madmen. As a beginning Pinel proposed to take off their chains.
When the President of the Commune heard this reckless proposal 'he
came in person to reassure himself. The lunatics greeted him with
shouts, curses, and the clanking of chajns.

“Citizen,” he shouted to Pinel above the din, “are you mad your-
self that you would unchain such beagts?” ;

“I am convinced,” said Pinel, “that these mentally ill are 10~

tractable only because they are deprived of fresh air and their
liberty.”t

hat sickness requires. Pinel’s reforms
turned a madhouse into 3 mental hospital and laid new foundations
for the psychiatry of the future,

If insanity is a sickness, it would seem to be a sickness of the
brain. In order to cure it, therefore, ope must understand how the
brain works. This line of reasoning, as old as Hippocrates, but espe-
cially appealing to Positivistic thinkers i the nineteenth centurys
led to many important discoveries about the psychological effects of
organic injuries and diseases in the nervous system. Psychiatrists who

282
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worked in this tradition found their major ally was the neurologist,
and their favorite theories of insanity were theories of neural damage.

In spite of noteworthy successes, however, not all mental disorders
could be traced directly to organic causes. The difficulties with a
purely organic theory first became obvious, not in the study of psy-
chosis, but in the study of neurosis. (As a rough and ready rule: If
cognitive disorders predominate, it is usually psychosis; if emotional
disorders predominate, it is usually neurosis; if moral disorders pre-
dominate, it is usually psychopathy.)

Once again a Frenchman led the way. The particular kind of
Neurosis that was to prove so very instructive was called hysteria.
A patient with hysterical symptoms seems to have a great and sense-
less variety of bodily ailments. Parts of his body may be paralyzed
s0 that he cannot move them or cannot feel anything in them, his
vision and hearing may be impaired, his memory may be faulty, and
the like, Hysteria was once considered a woman’s disease, but this
theory was discredited when the neurologist Jean Martin Charcot
discovered male patients suffering from all the classical symptoms.
For many years Charcot shared with his fellow neurologists the as-
sumption that hysteria was a discase of the nervous system. There
seemed little reason to doubt it—all the symptoms appeared to be
organic in nature.

But then the neurologists learned about hypnosis. Some of Char-
cot’s assistants at the famous neurological clinic he had created at
the Salpétriére in Paris became interested in hypnotism; they began
to try it on one another and on the patients. They discovered that
they could produce all the symptoms of hysteria in a normal person
and then could cure him instantaneously, first by hypnotizing him and
telling him he could not move, or could not feel, or could not see,
and so on, then by awakening him from the hypnotic state. Even the
great Charcot was unable to tell the difference between simulated,
hypnotic symptoms and true, hysterical symptoms.

The possibility of psychological involvement in these apparently
organic ailments put the whole problem of hysteria in a new light.
Charcot began to examine hysterical symptoms in great detail;
he soon discovered convincing evidence that they are not due to
peripheral organic injury. For example, a neurologist knows from his
study of anatomy which parts of the body are served by which
nerves. In particular, he knows which arcas of the skin will become
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insensitive if a particular nerve branch is damaged. When a patient
complains that he cannot feel anything in his hand, a neurologist
can usually diagnose which nerve must have been damaged, by
carefully mapping out the insensitive area. If the area of anesthesia
does not make anatomical sense—if it follows the pattern of a glove,
say, rather than the true pattern of the nerve endings in the skin—
the complaint cannot be attributed to organic damage to the periph-
eral nerves in the arm. Charcot discovered that hysterical symptoms
usually made this kind of neurological nonsense, and that the same
nonsense could be produced by hypnosis. In certain cases, appar-
ently, it was even possible to relieve hysterical symptoms by hypnotiz-
ing the patient and telling him his symptom would vanish. The older
view that mental illness is caused by damage to the nervous system
clearly needed to be revised to include psychological causes. HOW
that revision was to be phrased, however, remained obscure. )
Pierre Janet, a student of Charcot, saw clearly that the emphasis
should be shifted from the hysterical patient’s symptoms to his state
of mind. After observing many hysterical patients Janet concluded
-Fhat they suffered from mental dissociation, An emotional system of
ideas becomes isolated from the rest of his mental life and takes con”
trol of part of his body or part of his memory. These insulated sub-
systems cannot be controlled voluntarily by the patient. Today &
seems obvious that Janet’s descriptions of hysterical patients moved
the problem of accounting for this neurosis from neurology into psy~
chology. But Janet, paralyzed by the positivistic spirit of nineteenth-

he emotional struggles and con”
rough and he described the dis”
life, but he could not accept the
tion. That step was left for an”
Freud.

cept a purely psychological €X”
ot and Janet created in Paris 2

flicts that his patients were going th
sociation that existed in their mental
conflicts as the cause of the dissocia
other student of Charcot—Sigmund

In spite of their reluctance to ac
p]ar}ation of mental disorders, Charc

Precise measurements of the laboratory and .
rougl.l-and.-ready' methods of the clinic could be used side by side-
was 1n this environment that Alfred Binet learned his psychology
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and adopted the catholic attitude that he carried into all of his later
research. This proved to be perfect preparation for the work he was
to perform.

Alfred Binet was born in Nice in 1857.2 His mother, a talented
painter, took him to Paris while he was still a boy; there he received
his education at the center of French cultural and intellectual life.
After taking his baccalaureate degree from the Lycée Saint-Louis
he embarked upon the study of law. He enjoyed life as a law student
and often talked about it in later years, but he discovered that his
interest in law was only marginal. Instead of devoting himself single-
mindedly to his law books, he found himself being pulled in several
different directions at once. Paris was then as now an enormously
stimulating place for a young intellectual, and Binet's energy could
scarcely be contained by any single field of study. In particular, he
could not suppress his interest in the natural sciences and especially
in medicine. His fascination with medicine was a family affair—his
father and his grandfather were both physicians.

Binet was never socially ambitious, but he did form many friend-
ships with fellow students and collaborators, and much of his later
research was published with coauthors. Among his friends at the
Lycée was Babinski, later to become a famous neurologist; it was
Probably Babinski who introduced Binet to Charles Féré, an enthusi-
astic disciple of Charcot. Féré and Binet began to collaborate actively
in research on abnormal psychology and hypnotism at Charcot’s
clinic in the Salpétriére. And at the same time he was absorbing the
medical psychology of Charcot’s clinic, Binet was also studying under
the direction of his father-in-law, the histologist Balbiani, for his
degree in science from the Sorbonne. It is characteristic of Binet’s
Omnivorous intellectual appetite that in 1878, the same year he re-
ceived his license as a lawyer, he published a scientific article on the
psychic life of microorganisms.

During these years Binet’s interests shifted more and more toward
Psychological problems. The shift was stimulated principally by his
work with Féré in Charcot’s clinic, but his newly awakened curiosity
Was not confined solely to the psychological problems of the clinical
Practitioner. He began to devour the British empiricist philosophers.
His special interest was in the process of association and, like all of
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Binet’s interests, it was quickly reflected in _print. As earlly ta;eliig
he published a short paper on the fusion of Images, a subjec
led to directly by reading about the assocxatfon_ of ideas. v of
Although Binet is remembered today prln'CIpa.lIy for his v}:o{ogy
testing the intelligence of children, his contributions to 'PS}’C fing
were much broader than that. It is the case of a mountain dWﬂgo -
some very respectable hills nearby. Binet's first book, The P.fyf-‘?_o if
of Reasoning (1886), had as its subtitle, Experimenlra[. St.m ies i
Hypnotism; it was the result of combining British aSSOCIIHUOIllsm wthc
French hypnotism. His knowledge of hypnotism derived fromd_
work with Féré: his knowledge of associationism came from rea 11?1%’
not the German Wilhelm Wundt, but the British John Stuart M]m
Binet had no formal instructor in psychology, no one ‘to teachkzld
either the old, philosophical version or the new, experimental 'll)ot'
What he knew of it he picked up by reading a few books: Ri x-,
Taine, Hamilton, and others, especially Mill. His training‘as ?“lg ;
perimental investigator was obtained through his studies in blo_ ;gc
and medicine, and through his experience in the neurological Ci'"er'
He admired British psychology and in later years was probably'“ear )
to Galton than to Charcot i his sympathies. But most of his psz_
chological ideas came from his own thinking and his own observ

g re
gave his work a freshness and originality that W€

. 3 g
th which they appeared, these books werekbZln

d enormous cnergy for hard worwor
a capacity to write about it rapidly in clear and flowing prose.

1 . 1 heﬂ
cost him no effort. “I work quite naturally,” he once said, “as @
lays eggs.”

In the summer of 1897
Saint-Valery, where he spe
happened to meet the phys

. at
Binet was on his way to a little beacli’l -
nt his vacationg with his family, whef the
iologist H. Beaunis on the platform ©
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railroad station at Rouen. Beaunis was director of the laboratory of
physiological psychology that had been created at the Sorbonne in
1889. The two men fell into a friendly argument about hypnosis and
in the course of it Binet asked if he might do some work in the
laboratory. Beaunis was glad to have this energetic young man as a
collaborator, so a decision was made that fixed the future direction
of Binet’s career. He joined the four-room laboratory first as
Beaunis’s assistant, then became associate director and finally di-
rector when Beaunis retired in 1894. The directorship carried no
specific responsibilities and, since he had an independent income, it
left him completely free to pursue his own research.

Alfred Binet

The year 1894 was eventful for Binet. Not only did he become
director of a laboratory. He also completed his doctorate in science
with a thesis on the nervous system of insects. He published two more
bO.DkSZ The Psychology of Great Calculators and Chess Players, a
minor work, with Henneguy, and Introduction to Experimental Psy-
chology, which reviewed both the standard methods of measuring
sensation, reaction time, and memory, and the newer methods that
used questionnaires. This latter part of the Introduction anticipated
the methods which he was soon to use so effectively in his studies of
children. It was in 1894 also that he founded his own journal,
L’dnnée Psychologique.

Binet remained the editor and a major contributor to L’Année
through fourteen volumes until his death in 1911. During those years
he wrote a large book on Suggestibility (1900) which summarized
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his work on hypnosis, contributed The Soul and the Body (1906_) 1::
a traditional philosophical debate, and averaged about ten artic
in his own and other journals, ' )
a lgiarfei worked frequently with collaborators—although his domi-
nating energy frequently antagonized them—but he was et 4. pro-
fessor and he did no teaching. Students would have got in his Wa}:i-
He seldom appeared in public, being too busy with research an
writing. His only deviation from complete loyalty to psychology seems
to have been his tendency to write plays that were successfully pro-
duced in Paris. But even his plays usually had a psychological thernf:ci
Binet performed experiments on adult subjects, but he Prcfcrre
to work with children. There js one advantage (along with maﬂ.)_f
disadvantages) in using the schoolroom for psychological eXPC”_
ments: young subjects are available in large numbers and are e
tomed to following instructions, A long series of studies of c}nldrer:
during the 1890’s provided the necessary background for Binet’s mOSf
famous work—the Binet-Simon scale for measuring the intelligence 0
school children, ,
A mark of a good idea s that it makes one forget how COnfUS”;g
things were before it was invented. Today the Binet-Simon 533_‘;
seems such a simple and obyioys way to measure intelligence that i

to measure intelligence : ¢

l?
1. Dynamometer Pressure. How tightly can the hand squeeze?

d
2. Rate of Movemens. Fow qQuickly can the hand be move
through a distance of 50 cm.?

3. Sensation -areas.

. kin
How far apart myst two points be on the
to be recognized as tw

0 rather thanp one?
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4. Pressure Causing Pain. How much pressure on the forehead is
necessary to cause pain?

5. Least Noticeable Difference in Weight. How large must the
difference be between two weights before it is reliably detected?

6. Reaction-time for Sound. How quickly can the hand be moved
at the onset of an auditory signal?

7. Time for Naming Colors. How long does it take to name a
strip of ten colored papers?

8. Bisection of a 50-cm. Line. How accurately can one point to
the center of an ebony rule?

9. Judgment of 10-sec. Time. How accurately can an interval of
10 seconds be judged?

10. Number of Letters Remembered on Once Hearing. How
many letters, ordered at random, can be repeated exactly after one
Presentation?

Cattell described these tests as beginning with bodily measures,
then proceeding through psychophysical to mental measures. If in-
deed there is any continuum of measurements running from bodily to
mental, Galton and Cattell explored only the bodily end of it. Today
We know that of all Cattell's tests only the last, measurement of
memory span, provides any indication of a person’s intelligence, and
€ven this measurement is of limited value.

The Frenchmen Binet, Henri, and Simon took up where Galton,
Cattell, and others had left off. They pushed boldly along the imagi-
hary continuum toward the higher mental processes, into measures of
memory, imagination, attention, comprehension; it was at that end
of the continuum that they began to get results. But it took someone
With clinical attitudes to attempt such measures; the laboratory sci-
®Dtists knew intuitively that the higher mental processes were too
Complicated to permit of valid measurement.

In a series of articles in L’Année Psychologique from 1894 to
1898 Binet and his assistant Victor Henri described their attempts to
Measure higher mental processes in children and adults. They were
quite clear that sensory and motor measurements were easier to make
and less variable when repeated, but, for all their virtues, such tests
did not seem to distinguish sufficiently among different people. Binet
Wanted to measure mental functions that different people performed
I different ways, with different degrees of skill. Since memory is
an important component of intelligence, everyone agreed that it
should be included. But Binet thought it might be possible to make
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similar measurements on many other psychological functions. For
example, why not measure the vividness of imagery, or the kind of
imagery that a person has? Why not test his attention, both its scope
and its duration? Why not test comprehension of sentences, or syn-
onyms, or ask the person to find logical errors in a text? Many tests
of suggestibility were available from the studies of hypnosis; could
suggestibility be related to intelligence? Even esthetic judgments
could be obtained and scored against the esthetic judgments of ex-
perts. Why not ask people to make mora] judgments, or judge emo-
tions from pictures of facial expression? Why not study their will
by asking them to withstand pain or fatigue? Why not measure the
speed with which they could acquire a motor skill?

Why not, indeed? Who could say that all those higher mental
functions were not involved in intelligence? No one had ever meas-
ured those functions in g large number of different people in order
to relate the results to intelligence. The reasons for this neglect were
unclear except for the fact that the inquiry did not seem tidy. In the
minds of such academic psychologists as Wundt, psychology should
begin with the simplest measures of the simplest mental elements-
Wundt flatly denijeqd that psychology could study thinking. Ever
those who were more optimistic felt that psychology could build UP
toward these more complicated kinds of measures only slowly. Psy
chology wasn’t ready to jump into the middle of the mind without
any notion of what might be encountered.

Such a jump is what one might expect from a psychologist trained
in the clinic. Because N0 two patients ever suffer from exactly the

same complaints, a clinician is seldom able to repeat his observation’
precisely; if he is not to lose his

serve only to convj

in special schools, they might be helped; Binet, whose studies ©
child psychology were well known, was a member of the commissio™
As early as 1894 he ad begun to try his tests on school children; 7
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1903 he had reported an intensive study of the intellectual develop-
ment of his own two daughters.

Binet quickly became disturbed because the discussions of the
commission were so vague that everything they tried to do seemed
confused and pointless. He took it upon himself, therefore, to pro-
vide clear definitions for the terms that were being used to describe
subnormal children. He devoted his research thereafter to the prob-
lem of finding a scientific basis for a medical classification that would
be more useful to educators. His principal collaborator in this at-
tempt was Dr. Simon, a young physician in an asylum for backward
children. From 1905 until Binet’s death in 1911 at least twenty-eight
articles and one book were written by Binet and Simon together.®

In 1905, primarily to facilitate the work of the commission, Binet
and Simon published their first results. They used a large battery of
different mental tests, some hard, some easy. Binet collected tests
from everywhere, and his own mind bubbled over with ideas for
others. To discover which tests were useful, he and Simon spent
endless hours in the schools with the children, watching, asking,
testing, recording. Each proposed test had to be given to a large
number of children. If a test did not distinguish the brighter from
the duller, or the older from the younger, it was abandoned. Tests
that worked were retained, even though they often failed to con-
form with the theoretical principles Binet and Henri had announced
ten years earlier. The memory tests worked. And the tests of compre-
hension worked—comprehension of words, of statements, of con-
cepts, of pictures. Binet did not retain the tests on the basis of a
theory; he watched the children and let their behavior decide which
tests were good and which were irrelevant. The 1905 version of the
“Metrical Scale of Intelligence” simply arranged all the tests that
Binet had selected in an order of increasing difficulty. Each child
Passed as many tests as he could until they became too difficult for
him. How far the child got down the list of tests could then be
compared with how far other children of the same age usually got.

In 1908 a revised version was published. The tests were grouped
according to the age at which 50 to 75 per cent of a large sample
of children passed them, from age three up to age thirteen. In 1911,
the year of Binet's death, there was still another revision that ex-

tended the age up to fifteen years.
According to the 1911 scale an average three-year-old French
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child should pass half of these tests: he should be able to point to
his nose, eyes, and mouth; repeat two digits; enumerate objects in 2
picture; give his family name; and repeat a sentence of six syllables.
By age seven the child should pass half of these tests: be able to
show his right hand and left ear; describe a picture; execute three
commands given simultaneously; count the value of six sous, three
of which are double; and name four cardinal colors. By fifteen the
youngster should be able to repeat seven digits; find three rhymes
for a given word in one minute; repeat a sentence of twenty-six syl-
lables; interpret pictures; and interpret given facts.

These should give the flavor of Binet’s tests to anyone who
(though it is hard to imagine how) might have been sheltered from
them heretofore. The age group of tests that a child could pass
half the time defined his mental age, regardless of what his chrono-
logical age might be.

Binet used as the measure of retardation simply the diﬁereqcc
between the child’s mental age and chronological age. Thus a child
who was six years old but passed only the items on the four-year
age group would have a menta] age of four, and so would be €
tarded two years in mental development. Binet regarded two years 5
a serious deficiency. Other psychologists decided later that it Was
better to use the ratio, rather than the difference between the WO
ages. Mental age divided by chronological age gives a mental quo”
tient. If the two ages are the same, then the child is average for g
age and the quotient is unity. If the child is retarded, the mental i
less than the chronological age, and the quotient is less than unity-
If hg is advanced, the quotient will be greater than unity. When .
quotient is multiplied by 100, the result is usually referred to as s
intelligence quotient, or 1Q. The various confusing arguments about
whether the IQ is constant throughout life, or whether it ca? B
raised or lowered with special circumstances, came later and cannot
be blamed on Binet. His contribution was a simple, reliable meth0
for determining a child’s mental age, ,

One of Binet’s advantages in solving this problem may have bee?
that, although he read English fluently, he did not know a word ©
German. Some such insulation from Fechner, Helmholtz, and Neke
was probably necessary. If he had known more about what happen®
east of the Rhine, he might haye been more willing to stop short v
the study of sensations ang reaction times. Fortunately, he Was Be
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over—concerned with scientific purity; he had a practical problem
he urgently wanted to solve, and he did whatever seemed necessary
to solve it. The solution did not come through an elegant expcriment
conceived in an armchair and conducted in a laboratory. It came
through tedious hours spent testing children in the schools of Paris.

Instead of experiments, Binet conducted interviews—in the best
tradition of the clinical interview. “For the all-round clinical ap-
praisal of a subject’s intellectual level,” wrote Lewis M. Terman
many years later, “the Binet type of scale has no serious rival. It is
not merely an intelligence test; it is a method of standardized inter-
view which is highly interesting to the subject and calls forth his
Natural responses to an extraordinary variety of situations.”®

Within ten years of Binet's death in 1911, translations and re-
visions of the Binet-Simon scale were in use all over the world. The
immediate, international enthusiasm demonstrated how great the

~ need for such a measuring device had been. Oddly enough, the scale
gained little fame in France. In his old age Simon recalled” that it
W:aS not until the early 1920’s that a French social worker, having
visited clinics in the United States, found the Binet-Simon scale fre-
quently mentioned there. On her return to France the social worker
Was instrumental in reintroducing the test to the land of its birth.
During World War 11 the test became very fashionable in France but
}Jnder the names of Terman and Merrill, the Americans who revised
It for use in the United States!

Binet was not a great man. He was a competent, hard-working
Psychologist whose career ended abruptly when he was still in his
Prime and still had much left to do. He trained no students, he wrote
no immortal books, and his memory has been little honored by his
countrymen. But even though he was not great, he was important—
made important by subsequent events.

Over the years the demand for mental tests has steadily grown.
The individual differences explored by psychological testing now
Include innumerable varieties, and the statistical methods of analyz-
Ing test data have grown in power and sophistication. The vein that
Binet opened up is still being mined today—and still yields ore of
the highest grade.

20



CHAPTER XIX

THE MIND OF A CHILD

Imagine that you are given a number, somewhere between 0;:5
1000, and are told that it represents a person’s age in months.
much would you know about the person? cen
If the number is somewhere in the middle of the range—betW 9o
200 and 800, say—it would not tell you very much. Since you o
not know the person’s sex, education, native ability, or even -
society in which he (she) lives, you could not form any clear Pou
ture of him (her). If the number gets large enough, of course, You
have some feeling for the kind of constraints old age imposes. But )[I)er
will extract the greatest amount of information from the l—}umcan
when it is small, and the smaller it gets the more accurate you
be. 4 i
Small numbers place the person in the time of life Falle Jlar
growth period, when successive phases unfold themselves m-regan
order. The predictable succession of changes in bodily S'Zet in
structure, in motor skills, in menta] competence and achievemcno’ne.
social and emotional adjustment is generally familiar to e\/erd)/er ;
For those who wish to know more—parents, say, who won o
their child is developing properly, or educators trying to plan a SC]atC
curriculum—many detailed facts have been collected and. tabiillan j
for ready reference, both in popular guides and in technical
books.! | take
A regular procession of structural changes is something we El1':1be3.
r granted, The emergence of motor skills is almost equally r€ll
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And cognitive development is only slightly more variable. Hundreds
of studies—beginning even before Alfred Binet's experiments in the
schools of Paris—have demonstrated convincingly that mental
‘growth also pursues an orderly course, that measurable skills appear
at predictable ages, that deviations above or below the average are
not accidental, Binet calibrated a whole battery of tests, to which
many subsequent workers have added, so that today we can sample
quite different aspects of the unfolding process of mental growth.
With those tests it has become possible to measure the growth of
the mind.

But there are still many problems that remain unsettled.

Take, for example, that hotly debated subject, the constancy of
the intelligence quotient. Adherents of hereditary theories of mental
ability like to think of the 1Q as if it were printed indelibly on the
chromosomes at the moment of conception. Empiricists, on the
other hand, credit experience and education for all our mental ac-
complishments and recognize no other factors which might limit a
child’s 10 score. In the twentieth century this ancient argument has
come to rest—or roost—on the question of whether or not an IQ
score is indeed constant throughout life.

Consider what this constancy would imply. Suppose one thousand
children of the same age are tested every year until they are adults.
If the intelligence of every child is constant, their rank order from
best to worst, from brightest to dullest, would never change—ex-
cept, perhaps, for random errors inherent in the measuring instru-
ments. The child who ranked 100 at the age of one year would
still rank 100 at the age of 20 years.

When studies of this sort are actually done, however, it is found
that the rank orderings can change markedly from year to year.?
Qne child shows a sudden spurt in skill A while a second is develop-
ing skill B and a third seems to be standing still. In the first years of
life the scores change considerably; after six or seven years they be-
8in to settle down and our predictions get better and better.

It may be suggested, therefore, that the 1Q is variable at birth,
but becomes more stable as we get older. It is not apparent whether
this finding favors either side of the heredity-environment battle.
Pel’haps one inherits one’s constant I1Q the way a man inherits his
b.eard——it doesn’t appear until the age is right. Or perhaps one needs
time to decide what 1Q will be necessary in one’s social environment.
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Increasing stability of the IQ can be explained away by proponents
of either theory. Nevertheless, it is fair to say that informed opinion in
the United States is currently on the side of the environmentalist—
if not completely, at least in spirit and emphasis. Within limits,
Johnny can change his position in the rank ordering—although it
becomes more and more difficult to do so as he grows older.

Psychologists who have puzzled over the instability of predictions
based on the early years do not believe that it can be attributed t0
poor measurements—not entirely, anyhow. There is reason to think
that even the most accurate tests during infancy have little power t0
predict adult intelligence.

Consider the following argument:? Suppose that mental growth is
c_umulative, so that the level a child attains by the age of nine is
simply the sum of all he has achieved in each of his preceding years:
If this assumption were reasonable, it would mean that our predic-
tion from age nine to age ten would be very good, since nine-tenths
of the basis for the new measurement would be the same as for the
old and only one-tenth would be attributable to new growth or eX”
perience during the tenth year. And by the same argument, e
prediction of the child’s 1Q score at age two on the basis of NS
score at age one would be based half on old achievements and ha!
on novel a_chievements—-hence the prediction would be less accurate:
(_)n a relative basis, therefore, more could happen to change the rela-
tive standings early in life than later on. Every baseball fan who
has watched batting averages vary wildly during the early part of the
season and then settle down as the players accumulated more turf
at bat will understand this explanation of why the test scores shov
become more reliable as the children grow older.

For older children, at least, mental tests can give a val
measure of mental age, one that can be usefully compared
chronological age. But there are still other problems we $

recogni ;
meargls ze when we try to understand what an intelligence %

uable

with
hould
core

By combining all the individua] tests in order to obtain 2@ single
e th.a.t fepresents a child’s status, psychologists have encou’”
?ged uncritical people to imagine that mental growth is an und!”
erentiated process, to think that a child’s mind grows like @ potato-
Even psychologists who should know better hage been tcmpted i
plot smooth curves of menta] growth, forgetting that they were
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actually dealing with a composite of many separate CUrves for sep-
arate skills. The practical convenience of having a single number is,
of course, too great to resist. But a scientist must look more closely.
As stated earlier, to measure a process is not necessarily to under-
“stand it. Mental tests may give a number—mental age—that is highly
correlated with mental growth, but they do not contain within them-
selves any coherent explanation of that growth. One has to take the
single number apart to see what it consists of. Why do certain skills
emerge before others? Why are some tasks casy and others so diffi-
cult? What does a child actually do in the process of finding an an-
SWer to a test item? What manner of thing is the mind of a child
that his abilities should multiply in this particular fashion? Binet’s
achievement cried out for support from a more comprehensive
theory of mental growth.
A common assumption, already mentioned, is that mental growth
is a cumulative affair, that new skills can be added steadily without
modifying old skills in any significant way. An alternative assump-
tion is that childhood is a series of abrupt transitions from one
fairly stable stage to another which is equally stable but more ad-
vanced and (presumably) more complex. According to this view of
development, the reason that early measures do not predict later
Measures of intelligence is that very different psychological processes
are involved at different stages; a child might excel at one stage,
yet be mediocre at another. These transitions supposedly have the
character of sudden and radical reorganizations; they are not a sim-
Ple summation of new and old. Different kinds of observations are
relevant and necessary at different times in a child’s life. The cumu-
lative hypothesis is simpler, perhaps, but the hypothesis of distinct
stages with critical transitions between them also has much to recom-
mend it.
. Undoubtedly the most dramatic illustration of a sudden transition
1 birth itself. The transition from the foetal stage to an independent
and reactive stage of infancy may seem (0 be a sudden, mechanical
Process, but evidence indicates that the transition is neither bricf
nor simple. For months afterwards constant stimulation and mother-
Ing are required in order to get an infant successfully through this
transition.
) The tragic effects of maternal neglect at this stage can be secn
I very young babies who have lost their mothers. They commonly
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develop a regressive kind of reaction.® In t.he first stages of tlll;
‘reaction the orphaned infant may fall into a light stupor when 'glf‘;nt
his bottle, so that strong stimulation is needed to ke'ep ti_]e infa :
active and sucking. His muscles become flaccid and his skin beglif::_
to turn pale. As the condition gets more serious therc. may be '\’Offllm
ing and diarrhea, hiccups, and irregular breathing. Stn{l later his Scs_
may become gray and wrinkled. All the symptoms point to a reg},]r.

sion by the baby to the prenatal mode of functioning, wh(‘:n. l?rcat Ing
and circulation of the blood were the mother’s responsibility. Poolr
breathing and poor circulation may interfere with the norma.ll deYei
opment of the nervous system, which in turn can have Rhysnologlf;_
and psychological consequences that persist throughout llfe: If ncg "
ing is done to prevent it, a baby may waste away and. die, a da

that was once quite common in orphanages and hospitals. To El()j’
doctors know that the regression can be prevented by massage an-
stimulation, and by vigorously exciting the sucking reflex. The pre

scription they usually give is TLC—a daily dose of Tender Loving
Care.

The transition from foetus to infant is
first of a long series of passages that the
dents of personality development generall
portant transitions involved in weaning,
—on all the little tragedies and comedies
to develop competence in managing the
tainly these are the criges most apparent
to the child himself. The way they are h
significant influences upon the way the
although opinions are easier to find tha

Cognitive transitions are less immediat
important for the growth of a normal,
cognitive transitions are meant chang
knowing——knowing about himself and

assumed to be merely the
child must negotiate. Stu-
y concentrate on the_ 1.m-
toilet training, sex training
that are required in order
orifices of the body.” Cer-
to a mother and probably
andled is believed to have
child’s personality develops
n proof.°

elypapparcnt, but are .equally
intelligent, human being. B)é
es in the child’s manner ©

the old. But the changes occur, noneth
An adult deals with his world ea

terms of certain concepts or systems
time, number, quantity,

provide a frame of re

eless.

sily, almost automatically, ]en
of concepts involving SPaCSc’
causality, motion, velocity, and so on. The'n
ference for all his other thoughts. Certal
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philosophers have assumed that, because these concepts are so im-
portant, they must be given immediately to all minds by a kind of
a priori intuition. The fact is, however, that the concepts are ac-
quired rather slowly during childhood and pass through several
more-or-less predictable stages before attaining the obviously cor-
rect form familiar to all intelligent adults. The development of these
fundamental concepts has been studied with particular care and in-
genuity by Jean Piaget, Professor of Psychology at the Universities
of Geneva and of Paris, and by his students and associates.

If Piaget’s observations are correct, even so simple an idea as
[h‘dl of an object—a relatively permanent, enduring thing that con-
tinues to exist regardless of whether you are looking at it—is one
that must be slowly and patiently learned during the first two years
of life. An adult considers space and substance to be very different
things, but to an infant who has no concept of an object, this dif-
ference between space and substance is literally inconceivable.

Consider some of the nccessary steps along the path from birth to
the final development of an object concept.

What does a baby do when the perceptual image of an object
disappears from view? This question is relevant from the first
week of life. What does the baby do when the mother’s breast es-
Capes his lips? At first his responsc is undirected, but after the sec-
ond week a nursling is able to find the nipple and differentiate it
from other objects. Now we ask the following question: Can it be
assumed that a baby recognizes the nipple or has any conception that
the nipple just recovered at this instant is identical with the nipple
that escaped a few seconds ago?

Or, to choose other examples: When mother’s face disappears
from view and then reappears, does baby recognize it as the same
face? Where does a baby think the face goes when it disappears?

At first, of course, the baby cannot think about such matters at
all, for he does not have the concepts available to think with. Never-
theless, it is possible, as Piaget has demonstrated, to infer something
of the nature of the child’s world from his behavior. As soon as the
child is old enough to follow a moving image with his eyes, we can
watch him search for vanished objects and thus learn at least a little
about his conception of the things he is looking for.

Few objects are more interesting to a baby than his bottle. Piaget
always had a cooperative collaborator when the object that ap-
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peared and disappeared in the various tests was a bottle of milk.
“At six months and nineteen days,” said Piaget of a child he had
studied most carefully, “Laurent immediately began to cry from hun-
ger and impatience on seeing his bottle (he was already whimpering,
as he does quite regularly at mealtime). But at the very moment
when I make the bottle disappear behind my hand or under the
table—he follows me with his eyes—he stops crying. As soon as the
object reappears, a new outburst of desire; then flat calm after it
disappears. I repeat the experiment four more times; the result is
constant until poor Laurent, beginning to think the joke bad, be-
comes violently angry.”” At this age—around six months—when the
bottle disappears from view, it ceases to exist.

A very young child seems to behave as if an object were merely 2
visual image that enters and leaves the field of view capriciously,
.appearing for no particular reason and disappearing into the void
Just as unpredictably as it came, A toy that falls from the child’s
band vanishes instantly from the universe. But before the same child
Is six months old he will begin to coordinate his visual and tactual
worlds. He begins to reach toward and grasp things in his visual
ﬁeId._Then a series of skills are learned in quick succession. This
learning does not seem to Tequire any biological satisfactions to rein-
force it; the child Seems to regard competence as its own reward
He learns to move his cyes slightly in advance of an object; hence
a rapidly moving object that vanishes briefly and reappears is cor-

the objects themselves,

By the time a child is nine or ten months old he will ordinarily
have achieved a rather stable concept of an object. Human beings
provide the child with the best instances, But even at this late ag€
it is possible to uncover surprising reactions if one looks carefully:
qu example, the child watches while a toy that he has often played
with is put under a cloth. The situation is pictured at the top of
Figure 42. After a little experience the child learns to pull the cloth
aside and find the toy. But now the same toy is put under anothet



a cloth and learns to find it there.

Fig. 42. A child sees a toy placed under '
d cloth, he looks again under the first.

When it is placed under a secon

(J. Piaget, The child’s view of reality, Scientific American, March, 1957.)
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coverlet at a slightly different place. The child is baffled, looks under
the original cloth, then stops searching! As shown at the bottom of
Figure 42, he does not look where he saw the object last, but where
he found it before.

Piaget describes another example in the following passage:

Gerard, at 13 months, knows how to walk, and is playing ball in a
large room. He throws the ball, or rather lets it drop in front of him
and, either on his feet or on all fours, hurries to pick it up. At a given
moment the ball rolls under an armchair. Gerard sees it and, not with-
out some difficulty, takes it out jn order to resume the game. Then the
!)ali rolls under a sofa at the other end of the room. Gerard has seen
It pass under the fringe of the sofa; he bends down to recover it. But
as the sofa is deeper than the armchair and the fringe does prevent 4
clear view, Gerard gives up after a moment; he gets up, crosses the

room, goes right under the armchair and carefully explores the place
where the ball was before.8

How should we account for such odd behavior? Should we shrug
and say that children are naturally unpredictable?

Perhaps the simplest explanation would be to say that the child
has learned an association between the object and the first place
he recovered it. Thijs object-place connection has been practiced
and reinforced by success. According to this view, the connection
bet_ween the object and a new location is much weaker, so it i
quncl_dy extinguished, and the child is left with the prior, but strong
and irrational association Indeed, such experiences are not confined
to children. A man gets a necktie out of his closet, puts it where he
can reach it; but when he g ready to put it on he goes back to the
closet to look for it. We all do such foolish things every day. Per-

ha;];s the child has merely suffered a common lapse of memory-
ut no.

3

incapable of remembering—he does not know he is dealing with @
single object. For the child, ball-under-the-armchair is one thing
and ball-under-the-sofa js another. Having lost the ball-under-the-
sofa, he decides to Play with the other ball instead. The association
between object and Place that the child has established is complete;
he _docs not yet have a clear enough conception of an object 10
realize that the same baj might be associated with two different
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places. The child has not forgotten anything. Instead, he is remem-
bering something different from what an adult would remember. In
an adult, object-place associations are much more flexible than they
are for the child; the same object can be recalled as being in any of
several different places. Thus the child’s apparently poor memory,
and his deficient conception of physical objects are simply two dif-
ferent aspects of the same psychological process. The child has es-
tablished the various appearances of the ball as forming a class
of equivalent objects, but he has not yet thoroughly mastered the
concept of a single, identical object.

Recognition that a variety of sensory images can be generated by
an identical, individual, physical object is learned so young that we
cannot remember how we did it or what life was like without the
concept. We can try to imagine a preobjective state of consciousness
by observing carefully what happens when, for example, we enter a
new visual world through a telescope or under a microscope. But
comparisons of this experience with a child’s perceptual world can
be little more than a suggestive fantasy.

The first two years of life are devoted to the acquisition of many
perceptual-motor coordinations. Out of them the child develops a con-
cept of permanent objects—objects existing in a spatial framework
defined by his own bodily orientation. .

Next the child is ready to develop symbols associated with these

sensory-motor objects. As his language begins to develop, he is
launched into a new domain of learning, into completely new ways
of coping with his environment.
) An average child is capable of imitating speech sounds and fOl‘n‘-l—
Ing simple words during his second year of life, but not until he is
about two years old does he seem capable of sustaining true sym-
bolic processes. This ability can be observed in his play activities as
well as in his vocalizations. For a very young child, play is merely a
kind of exercise. But as he develops he becomes able to carry out
actions that would be appropriate in a situation not fictually ex-
perienced—for example, pretending to sleep, or pretending that the
teddy bear is asleep. Such activities are a form of symbolic play.
Once the child has achieved the symbolic processes necessary for
enjoying this kind of play, he has developed all that is needed to begin
using spoken noises to signify an (possibly but not necessarily) ab-
sent thing or situation.
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It is at about this stage—when language is first beginning to play
an important role—that most children develop a kind of \villfullncs§.
They begin to assert their own opinions and to make some of their
own decisions. The development of volition and of language must
be closely related, since voluntary actions are so often responses to
verbal commands generated internally and subvocally. But talking
to yourself about what you must do is a very complicated skill, one
that children develop only slowly over several years.

It is possible to study the way in which words come to control
behavior; Russian psychologists have found this especially interest-
ing.

Imagine two different pictures. One shows a bright red circle on
a pale yellow background, the other a bright green circle on a gray
background. The child is told something like this: “When I show you
the picture with the pale-yellow background, I want you to raise
your right hand. When I show you the picture with the gray back-
ground, I want you to rajse your left hand.” This is a simple task
and young children have little trouble performing it correctly.

Now notice what has been done with the verbal instructions:
The child’s attention has been directed to the part of the picture that
is the least impressive, that has the least attention value. We t.cll
him to ignore the strong red and green colors and to pay attention 11-
stead to the pale background colors. He may not learn the task
exactly the way we described it, however. It is more natural to look
at the bright colors. For a child to be able to follow the instructions
he must control his attention by the use of words, by internal com-
mands.

It is easy to test the child and to see which way he has solved
the problem. One merely reverses the circles and their backgrounds:
If the red circle was at first on a pale yellow background, one now
puts a red circle on a gray background and shows this new picture
to the child. Will he respond to the bright red circle (which is the
natural thing to do) or will he respond to the pale background
(which is what we told him to do)? If the child raises his right hand:
we know he was paying attention to the dominant red circle; if he
raises his left hand, we know he was paying attention to the weaker
background color.

Russian psychologists have found that children three years old
do not follow the verbal command; they pay attention to the im-
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pressive color of the circle instead. At four years they seem con-
fused, now doing one thing, now the other. Not until the child is
five will a verbal command produce a stable reorganization of this
perceptual field.

Experiments of this sort illustrate the fact that long after a child
has mastered the basic skills nceded for social communication there
are still important changes going on in the way these linguistic skills
modify and control other aspects of his cognitive life.

The reorganization of thought in terms of verbal symbols has a
number of advantages in terms of easier communication, more ab-
stract kinds of thinking, greater speed and efficiency in processing
information, and so on. One of the most important advantages,
however, is that after the psychological processes have been brought
under the control of verbal symbols it becomes possible for the child
to control himself with his own words. Eventually, the child can give
himself the orders that he has heard so often from his parents—
parental control can be internalized. Then he can begin to explore
the realm of self-control, the realm of independent, voluntary be-
havior that is so important for psychological maturity.

By the time a child is four years old his skill with language will
have progressed to a point where one can talk with him and ask
indirect questions about his concepts. If the questions are .artfully
posed, surprising results may turn up- Consider the following ex-
ample:

A and A,, of identical shape and size, are each _

Two small glasses, - an
lity is acknowledged

filled with an equal number of beads, and this equa I
by the child, who has filled the glasses himself, e.g., by plgcmg a bead
in A with one hand every time he places a bead in Ap with the f)ther
hand. Next, A, is emptied into 2 differently shaped glass B, while A
is left as a standard. Children of 4-5 years then conclude that the
quantity of beads has changed, even though they are sure none has been
removed or added. If the glass B is tall and thin they will say that there
are “more beads than before” because “it is higher,” or that there are
fewer because “it is thinner,” but they agree on the non-conservation

of the whole.?
Children who give this response are following the maxim that seeing

is believing, that the world is the way it appears to be. When the
beads are poured into B there appear to be more of them; therefore,

there are more of them!



A £ g

years agrees that beaker A and beaker A, Cfo?o
f juice. He then pours the contents of A, in
another beaker B of a different shape. When asked, he judges that A an
B do not contain the same

e
amount of juice. At seven years, however, th
child knows that A must equal B.
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If the same experiment is tried with a child seven or older, the
Question will surprise him. He may look around on the floor to see
if any beads were spilled. Or he may think the experimenter is joking.
Of course, he says, the two are the same. Pouring them from one
glass to another does not create or destroy beads. The seven-year-old
responds as would an adult.

Suppose, however, that we question him. QOur (imaginary) con-
versation might sound like this:

“How do you know that they are the same?” we ask.

“Because 1 put the same number of beads in both glasses,” he
replies.

The four-year-old interrupts. “I knew that,” he says.

We ask the seven-year-old, “Is that the only reason you said
they were equal?”

“You didn’t spill any, did you?”

“No,” we admit, “we didn’t spill any.”

We turn to the younger child. “Did you know that we didn’t spill
any?” we ask him.

“Yes, 1 knew that.”

We press the seven-year-old again.
knew?”

He considers a moment. “Well . . .
the first glass again, it will come to the same level.”

We turn again to the younger child. “Did you know t

“Yes,” he replies, “I knew that.”

What facts, what evidence, what ne
have to guide him so easily to the corre
be. some crucial fact that the older chil
child missed. But what can it be? We insist,
do you have?”

“The new glass,” says the seve
the level is higher and maybe it 100
amount it is higher is just equal to the am
there really isn’t any change.”

We turn back once more to the four-year-
thP: new glass made the beads look both ta

‘Yes,” he replies, “I could see that.”

Try as we may, we cannot discover any objective fact about the
beads that the older child knew and the younger child did not know.

“Is that the only way you
if you pour them back into

hat?” we ask.

w data does the older child
ct answer? Surely there must
d observed but the younger
“What other reasons

n-year-old, “js tall and thin, so
ks as if there are more. But the
ount it is narrower, so

old. “Did you know that
ller and also thinner?”
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Both possessed the same information. Both understood the question.
Yet they responded in different ways. Why?

According to Piaget, somewhere between the age of four and
seven a cognitive revolution takes place. Instead of dealing with ap-
pearances as if they were the true reality, an older child believes in
a theory. This theory, which says that physical quantities are in-
variant under simple changes in shape or location, seems more
fundamental to him than the way the world looks. Indeed, it will
actually change the way things look. When he knows they are the
same, he may find it very difficult to see them as different. But the
important point is that the universe of the seven-year-old is not
rrllerely the same old universe he lived in at the age of four with 2
simple addition of certain new facts. His world is organized—seen:
remembered, imagined, thought about, behaved in—in a new and
better way. Moreover, it is difficult for him to remember how the
wc.rrld appeared to him before he organized it in this new way. Mem-
ories stored in terms of the old concepts become almost inaccessible
after such revolutions; therein lies the source of much of our child-
hood amnesia, our inability to recall our earliest experiences.

A seven-year-old child cannot state explicitly in so many WOf?‘S
the nature of the theory he has adopted; that must come at a still
later stage of intellectual development. And at first his theory may
be somewhat limited in its range of applications; it must be dis”
covered all over again in a new context.

For example, suppose he is given two balls of modeling clay whicl
he [ccognizes as equal. Then one of the two balls is mashed flat:
Which contains the more clay? The young child takes this questio?
seriously. If he is impressed by the density per unit area as he holds
the ba_ll in the palm of his hand, he may say the ball has more clay-
If he: 18 Impressed by the visual extent of the clay pancake, he may
nominate it as having more clay. As he grows older, however, the day
will arrive when he says they must be equal. Yet, on that very
fiay, if we ask him which one weighs the most, (which we can do
in the course of playing with a balance), the same child will us¥”
ally be surprised to find they weigh the same. Morcover, even after
both quantity and weight are known to be conserved in spite ©
the mashing, he may expect the pancake to displace more water
from a full glass than would the ball. Conservation of volume is th

last to appear; that may not happen until the eleventh or twelfth
year.
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Boys and girls five years old have many curious ideas about their

world. They are not clear about the difference between some and all.
Their notions of contradiction, even of negation, are not the adult
notions. Time, movement, and speed are mutually confounded in a
world where the distance traveled is more important than the time
elapsed. Space is plastic, bearing only a crude, topological resem-
blance to what an adult means by space. It is rather marvelous that
such intuitive thinkers manage to survive long enough to grow up
and join the ruling majority.
_ Of course, Piaget does not say that children are incapable of form-
ing the more sophisticated concepts before they are seven years old.
He says merely that in the normal Swiss environment they do not
develop these concepts until about the age they start school. What
they might be able to do, given appropriate coaching, is still un-
known.!® But this exciting possibility has not yet been carefully
explored.

Dependence upon the perceptual field, with little capacity for
going beyond or behind it, characterizes a young child’s orientation
towards space as well as towards quantity. Consider this example:
Three cardboard mountains are constructed on top of a square
table. A child is brought in and walked around the table, inspecting
the mountains from every angle. Then he sits down and watches while
a doll is moved around the table. His task is to select out of a set
of pictures the one that corresponds to the way the mountains might
look to the doll. Now, even though the child understands the task
perfectly well, if he is under seven Or eight he will select a picture
that shows how the mountains look to him and he seems to believe
that this is also how the mountains must look to the doll. His own
Perception is the only reality.

Another way to study a child’

way is up. Under normal con
answer, but psychologists know
Sits in a chair that can be tilte
a visual display, a room with cle ;
zontal. As shown in Figure 44, the room can also be _tlltcd.
. The child’s problem is to adjust the tilt of his challr to zero, that
1s to say, to bring himself to a normal sitting position while he is
looking at the room. When asked, “Is this the way you sit when
You eat your dinner?” the child who has adjusted his chair properly
should say, “Yes,” without any hesitation.

s orientation in space is to ask which
ditions this is an ecasy question to
how to make it difficult. The child
d to the left or right. He looks at
ar indications of vertical and hori-

21
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In this situation some people align themselves fairly accurately
with the true vertical, that is to say, with the vertical determined
by gravitation. But many do not feel they are vertical until their
bodies line up with the visual directions they see in the slanted room.
When they are Jooking at a very tilted visual field they may have

Fig. 44. The girl who is

seated in a tilted chair, looking at a tilted roon,
has been challenged to a

adjust her chair to the upright. Younger childrer;
alie: Topre affect.ed b‘y visual cues, tend to adjust the chair off the tru
upright in the direction suggested visually by the tilted room.
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to tilt themselves as much as 35 degrees before they feel upright.
The instant they shut their eyes, of course, they know they are
tilted. y

Children at the age of eight will be strongly dominated by the
visual field. They will accept as up whatever looks up. But between
the ages of eight and about thirteen there is marked learning, so
that older children are better able to ignore the visual appearance
and to judge on the basis of internal clues.!

The final phase of intellectual development begins when the child
starts to describe or explain the principles and operations that he
has previously learned in a tacit, unverbalized way. From about
eight to twelve years the child’s knowledge is largely organized in
terms of concrete operations to be performed on concrete objects.
In many situations the child obviously knows the rules for performing
a task, since he can be consistently successful, yet at the same
time he does not know them, since he cannot communicate them.
A boy who is quite expert at catching a ball will be completely un-
able to explain anything about its trajectory; a girl who rides her
bicycle with great skill will have nothing to say about balance or
the center of gravity. Their situation can be rudely described by
saying that they know a great deal more than they understand.
Adolescence, famous for its social crises and its emotional tempests,
?S also the period during which the tacit becomes explicit, when what
Is known becomes understood.

The process of converting tacit into explicit knowledge may con-
tinue throughout life as a part of the never-ending education of those
who try to stay intellectually alive. Probably there wi}l never come 2
time when everything will be explicit, when everything .that can .be
known can be written down on paper. But the adolescent 1s beginning
to move in this direction; he is beginning to codify his knowledge,
to extend it in ways that only formal, abstract thought can supp_o}-t.

What advantages are there in making tacit knowledge explicit?
An obvious advantage is that the knowledge thereby becomes com-
Mmunicable. Science is a prime example of the enormous benefits
that can result.

But there are personal consequences as well. When facts are
well expressed in terms of a symbol system, it becomes cle.ar that
certain relations between propositions are necessary. When t.hlS sym-
bol system is imposed upon reality a similar kind of necessity is at-
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tached to the physical events. Where, before, a relation may have
seemed arbitrary or accidental, it now inherits requiredness from its
symbolic representation.

Still another important advantage of symbolic knowledge is that
it can be broadly generalized. Quite different situations can, when
summarized symbolically, be seen as variations on a single theme.
Behind apparent diversity one discovers a formal core, a single
scheme, that can be expressed and manipulated symbolically. Once
this is seen, knowledge gained in one situation can be transferrffd
immediately to all other situations fitting the same schema. As ik
the child’s earlier intellectual revolutions, this one also extends his
ability to see behind and beyond the surface of things. Whereas at
first he went beyond sensations to discover perceptual objects, and
t?)en went beyond perception to discover physical objects and operd-
tions, now he goes beyond physical things to discover the (:oncepIual
symbols and transformations of language and logic. Each stage of
development carries with it new rewards in terms of greater powel
subtlety, and economy of thought,

An example may make these claims more intelligible.’> A grouP
of children are asked to play a kind of billiard game. Balls ar¢
launched with a tubular spring device that can be pivoted around 2
fixed point and aimed in various directions. The ball is shot against
one wall of the billiard table. The wall, like all billiard tables, has &
rubber cushion. The ball rebounds out onto the table. The natur®
of this game should be clear from Figure 45. A target is placed af
successively different points on the table and the children are aske
to make the ball hit it Afterwards, they report what they observed:

T.he psychological question is not how accurately they manage
to aim the ball at the target, but how they cope with a simple prif”
ciple, namely, that the angles of incidence and reflection are equal:

Young children are concerned only with success or failure. They
often manage to hit the target, but when asked about it they Wil
usually describe the path of the ball as a smooth curve. They maY
1gnore the angle of rebound entirely. They may realize that moving
the plunger changes the direction the ball will go, but they do ok
explore the matter in a systematic way.

At age eight or so, however, most children attain complete mas”
tery of the concrete operations involved in hitting the target. TheY
clearly recognize the rectilinear trajectory and rebound, and will ever
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Fig. 45. The equality of the angles of incidence and reflection is demon-
strated for children on this billiard table. (The dotted line shows the path
of the ball.) Targets are placed on the circles and balls are shot out of
the plunger, which can be pivoted and aimed by the child. (After B.
Inhelder and J. Piaget, The Growth of Logical Thinking. New York:

Basic Books, 1958.)

“The more I move the plunger
' These children see
e clearly.

make such spontaneous comments as,
this way, the more the ball will go that way.’
the relation between plunger position and trajectory quit
Bu_t they do not attempt to go beyond this observation, which is suf-
ficient for hitting the targets consistently.

Boys and girls do not discover that the angles are equal until they
are somewhere between cleven and fourteen. At first the equality
Seems to them a curious fact, interesting perhaps, but little more.
Finally, there is a recognition that the equality of the angles is neces-
sary. The recognition usually follows a comment about lines that are
perpendicular to the wall of the table at the point of impact. Sud-
denly they are convinced that the equality is not accidental. The
angles must be equal. The necessity of the principle becomes clear
to them once they recognize that the ball returns to its starting point
When the plunger is perpcndiculal‘ to the wall. With this insight, they
can break up the total angle into component parts and recognize
the symmetry around an imaginary perpendicular line. At this point
the children have achieved a formal principle that is not restricted
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to this particular game of billiards. Their new comprehension can
now be transferred easily to any new situation that involves reflection.

It is a long and tenuous path that leads from the cradle to sym-
bolic knowledge. The wonderful thing is how often the path is

pursued successfully to its conclusion, how seldom any one of a
thousand components fails to make its contribution in the right place
at the right time. The growth of human understanding in a young

child is one of the most intricate, amazing, and beautiful phenomena
in nature.



CHAPTER XX

CLINICAL OR STATISTICAL?

F<_)1‘ several years there has been a running battle between the
C_lmical heirs of Sigmund Freud and the statistical heirs of Sir Fran-
cis Galton. The Freudians learn about people by talking to them;
the Galtonians give tests and compute statistics. When both groups
are not both busy doing this, they like to spend their time criticizing
each other.

.Galton, you will recall,
His more modest goal was to measure cert
he assumed were important components of
and standardized simple tests to measure U
groups of people, and he developed statistica
Correlations among the resulting scores.

,FreUd, on the other hand, tried to cope with a whole person, not
With one of his isolated aspects. He measured nothing. Instead, he
dealt with his patients one at a time, and approached each individual,
ot with a comparative, but with an historical orientation. He devel-
Oped a procedure to explore his patient’s past and provided an exten-
Sive, though perhaps over-dramatic theory to interpret what the

Patient said and did.

Freud and Galton were worlds a
Phy. Yet both scored notable successes,
energetic followers. Feuding between two Suc
Psychology was almost inevitable.

In 1954 Paul Meehl, a Professor 0

315

did not set out to understand people.
ain basic capacities that
intelligence. He devised
hese capacities in large
1 tools to evaluate the

part in methods and in philoso-
and both attracted vocal and
h incompatible views of

f Psychology at the Univer-
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sity of Minnesota, wrote a small book surveying the battleground,
evaluating the opposing forces, and estimating the chances for an
armistice." By way of introduction Meehl classified the various epi-
thets that are hurled in both directions; this classification is sum-
marized in the Table on page 317. He listed all these terms at the
outset “for cathartic purposes so that we may proceed to our anaIy-
sis unencumbered by the need to say them,” which is an academic
way of asking the gunmen to check their weapons at the door. Thc
real issues are difficult enough without the emotional intensification
that name-calling can provoke.

Think of this argument in terms of the mental health problem. It
comes up elsewhere, but it is usually found in purest form among
the members on the staff of a psychological or psychiatric clinic:
Many decisions must be made about a patient who is disturbed
mentally or emotionally. What kind of person is he? What kind of
illness does he have? How serious is it? Is he dangerous? Should he
be hospitalized? What kind of therapy is indicated? What are the
chances that he will cooperate with the therapist? What are the
chances that he will recover? How long will it take? Is he getting
better? Can he be discharged? Does he need vocational training’
Shoul.d his family be visited by a social worker? Some of these ar
questions of diagnosis and classification; others are questions ©
prediction, questions about the future. They must be asked and
somehow answered for every individual who requests treatment:
Thcyl are usually asked and answered in an atmosphere of e\.fer‘
growing urgency, as the number of patients and the cost of medical
care continue to grow.

In these pages we have persistently skirted around the practica!
applications of psychology and have focused instead on scientifi
Issues. We will not try here to discuss the many pressing problems ©
medical psychology; we mention them only to indicate one contex’
m which the clinical-statistical argument can arise. This is not 2
mere tempest in an academic teapot; the way the argument Js ol
solved can affect the health and happiness of hundreds of thousands
of people.

In Meehl’s opinion there are, potentially, at least, two different
arguments involved. First, there are disagreements about the kinds
of data that a psychologist should collect when he is asked to diagnos®
or predict a person’s behavior. On one side, faith rests in the 0P
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jective, psychometric test: a standardized situation in which a fﬁ:rd
son’s responses can be objectively recorded, scored, and comp .
with statistical norms pre-established on large samples of othgr Prc-
ple. For example, a long list of opinionated statements may be I-Jhc
sented and the person asked to indicate which ones he endorses; N
can then be classified according to the degree of agreement b_ct}‘;'f":he
his responses and the responses of the criterion groups on whic .
test was standardized. On the other side, enthusiasm fcf':ds on noial
psychometric data: information gathered from interviews, S«O(i:tal
histories, police records, ratings by physicians or teache.rs, ‘mdf'm-
status, history of employment, and especially from subjccu‘:'c_ lns
pressions based on appearance, mannerisms, expressed opinions,
and so on.

; ; e Is
The disagreement does not end there. After the evidenc
collected there is

actuarial table; no weighing, judging, or inferring is done b)( acrz
trained clinician. The other camp insists that someone with Clmlthc
experience, intelligence, and sensitivity must personally look att it
data, comprehend it, and come to a considered opinion abou
before a meaningful prediction can be made. o cont

By combining these two disagreements, one gets four differ
positions that have to be distinguished:

Mechanical predictions based on psychometric tests,

Personal predictions based on Psychometric tests,

Mechanical predictions based on nonpsychometric data,

Personal predictions baseq On nonpsychometric data.

defended for one purpose or another.?:{h;
question, “Which js better, a clinical or a statistical prOCedf-"e‘ "
not nearly as simple as jt sounds when you first hear it, for in P 3
tice one often shades off gradually into the other. In order to sharp

sitions 0
t and last, between the extreme position
a pure statistician and a pure clinician.

u % z . al]y

In the realm of intelligence testing, of course, it is now gcnefrrom

agreed that predictions can follow more or less mechanically -
test data. There the Galtonjans (with considerable help fro
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French clinician named Binet) have carried the day. The present
feud, however, is concerned with something even more complex
and elusive than the measurement of intelligence—with questions of
personality, of mental health, of future behavior—so it seems plau-
sible that purely mechanical methods would lack the sensitivity and
power necessary to do the job.

Certainly that is how clinicians feel about it. Any clinician worth
his salt soon acquires confidence in his ability to help people, an
ability that he feels must rest on his special and superior power for
understanding them. And anybody on the receiving end of these
investigations will surely feel more comfortable in the tender, un-
derstanding hands of a sympathetic clinician than in the electro-
Mechanical maw of an 1BM machine.

In spite of all this confidence in a clinician’s good judgment, how-
ever, a number of empirical checks have been run that should make
Us more cautious and humble in our claims. In several careful studies
It has been found that a stubbornly statistical approach-—-objective
tests and mechanical predictions—is a great deal more accurate and
dependable than it has any right to be. Often an unskilled clerk does
even better than the best-trained clinicians. And so the battle rages.

The statistician argues, with good reason, that a clinician ca:?not
hold in mind at one time all the diverse knowledge he has aCQUI{.’ed
about his patient; by fixing upon one or another item of information
aS.Specia]ly significant he distorts the larger picture. Only an actu-
arial table or a regression equation can incorporate all the data and
weigh them appropriately. Moreover, the fact that this cho‘re can be
done mechanically by a mere clerk is an unexpected, but highly wel-
come bonus that leaves the clinician free to do what no test can
ever do—to administer therapy. The clinician’s objection'that s.tatis-
tical equations will never be able to comprehend a patient’s inner
essence seems completely irrelevant to a statistician. .

In the eyes of a statistician, the problem to be solved is the old
and familiar one of inductive inference, of arguing logtc_ally from
observations to conclusions. Because of the vast complexity of the
clinical problem and the black depths of our ignorance,‘the inference
Must necessarily be tentative and fallible. The problem is even worse
when clinical evidence is used to predict future events; such predic-
tions are necessarily vulnerable to all the uncertain anq unfloresee-
able developments that the future may hold. In this situation the
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mathematical machinery of probability theory would seem to be
indispensable. The psychologist must not pretend that he owns 4
crystal ball. The most that he can do is to classify this patient as
similar to others seen previously and to assume that his case Wil
probably develop as most of the others did, The result is a state-
ment of this form: “On the basis of my information about Mr. X,
I must classify him in category Y, which has in the past done¢ Z
with a probability p.”

But probability statements are easily misunderstood. To say that
“On the basis of his test performance, the probability is 0.2 that
Mr. X will commit suicide sometime within the year,” is to invite
confusion.

“Nonsense,” snorts the clinician, “either he will or he won't. NO-
body can commit suicide once in every five lives.” -

. It is possible that part of the conflict could be resolved if clini-
clans as a group had a better understanding of the logic of prob-
ability and of statistical inference. But it is hard to believe that the
real source of disagreement does not run much deeper than that.

If a clinician had nothing to do but make predictions, it woul
undoubtedly follow that he could do it better by using Stﬁtisticél
tools. That is exactly the kind of job that the science of statistics 13
designed to handle and, where data are available for statistical analy”
Sis, a clinician’s hunches are bound to come off second best. He has
about as little chance of beating the equations as he would have
of persuading a bank to respect his subjective impression of hs
cash balance,

Since. clinicians are intelligent people, the power of statistical
analysis must be apparent to them, Yet they persist in their objec”
tions to statistical procedures, Could their stubbornness mean tha!
they are trying to do something more than to predict?

Obviously they are. It is far less important to a clinician to make
an accurate, terminal prediction thap it is to understand his patic™"
On a moment-to-moment basis ang to help him get well again. i
this larger., vaguer task of understanding people the objective test
and equations simply get in the way and obscure his view. .

_ Moreover, he is not deeply impressed by a statistician’s predic”
tions; even though they are right, he s convinced they are right foF
the wrong reasons. The tests may work, but no one understands Why-
If you are going to be effective as a clinician, you must someho¥
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probe behind the observed correlation to find the underlying process
that produced it.

Certainly the clinician is right when he says that one can make
accurate predictions before one can explain why they work. For
example, in our society it would probably be possible to predict a
child’s success in school from a knowledge of the number of electric
goods in his home. But this is obviously not a cause-and-effect kind
of relation. No one would expect to raise his child’s form marks by
purchasing more electric goods. Scholastic success and electric goods
are both tied to socio-economic status in a very complicated matrix
of relations, a social matrix that we understand quite imperfectly.
In spite of our ignorance, however, we could, if we had to, use the
goods-marks correlation for predictive purposes. Nevertheless, the
Job of untangling the network of other variables in which this cor-
relation occurs must still remain the central scientific problem.
Clinicians like to feel that many of the predictive relations used so
successfully by statistically inclined colleagues smell of just this kind
of superficiality. You cannot in truth understand a person by asking
him to check which of five hundred opinions he agrees with; if such
Procedures work, it can only be a lucky coincidence. They are of
little assistance, clinicians say, in the other, more important depart-

ments of this work.

If the clinician and the stati
how do they differ? Is it possible to
things a clinician does? Meehl offers
tween observations and prediction there must 2
Sis. This hypothesis is not itself a formal consequence

that support it:

stical clerk are doing different jobs,
say more explicitly what other
the following formulation: Be-
Iways be an hypothe-
of the facts

ated, the original data are seen as
the general laws and the rules of
he hypothesis in the first place.
hypothesis that there occurs a

When the hypothesis has been st
entailed by it, in conjunction with
inference. But someone has to state t
It is in the initial formulation of the
genuine creative act with which the logician, as such, has no concern.
There is a stage at which someon¢ must have thought up a hypothesis
which, in the context of discovery, was, to be SUr¢, suggested by the
facts, but is not a formal consequence of them.?

For those who adopt the statistical approach, the hypot_h§sis has
been formulated and standardized long in advance. In clinical ex-
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perience, however, the situation is more difficult. The unexpected
is the rule rather than the exception; every patient is unique, and
well-formulated hypotheses simply do not exist for most of the bi-
zarre and pathetic episodes in which a clinician must participate.
His indispensable contribution, therefore, is to formulate hypotheses
that can tame the raw designs of madness and capture them in a
form to which science might conceivably apply. The basis for his
hypothesis is often exceedingly subtle. From a slip of the tongue and
an indescribable change in the tone of voice, the patient betrays &
sudden anger; from the context the clinician guesses that his patient
has a reaction formation against feelings of dependency. (In a dif-
ferent context, of course, the same behavioral evidence might have
suggested an entirely different hypothesis.) In the course of an inter”
view the clinician may entertain dozens of such hypotheses that he
tries to fit together into his developing concept of this patient.
Formulating appropriate hypotheses as to how a patient’s behavior
can be classified and what it really means is a clinician’s central
business; he knows in his bones that it is something no clerk can
g fjo for him. Unless, of course, the clerk also becomes a skilled
dlmcxa-n, However, once the hypothesis has been invented, it must
bf{ sul_)]ected to the usual canons of inference and tested by the usual
SCICI'..ltlﬁC criteria of evidence and probability. The clinical context
of dlSCOjver-y may be unique, but the context of justification is not:
In principle, perhaps, all the enormously diverse and imaginative
sourf:es of a clinician’s hypotheses might be spelled out in sufficient
detail so that the entire job, both discovery and justification, coul
be done automatically. It is at least conceivable. The development e
modern computers has put powerful clerical help at our disposal:
and clearly we should try to think creatively about how to use it
But such a detailed explication of the clinician’s role would be 27
extravagant undertaking, even if aj| the appropriate probabi]ities
were l_cqown. One major obstacle is that existing descriptions of how
a clinician creates his hypotheses are far too vague to program for
any computer. Freud once commented that he let his unconscious
hover over the unconscious of his patient; others say they leard to
read between the lines, or to listen with ’a third ear, and the like:
Such metaphors are suggestive, but they are little hel]’J in generating
the hypotheses and formulas that a clerk—either human or mechani-
cal—would require in order to replace the clinician. For the present:
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therefore, the clinician can relax, secure in his knowledge that auto-
mation is not yet a threat; and at the same time the statistician can
feel vindicated that automation of the clinic is at least conceivable—
even if only in principle.

Unfortunately, peace is not purchased so cheaply.

_ Many clinical psychologists believe there is something intrin-
sically valuable about the experience of understanding another per-
son, a very different person, in great and intimate detail. Those
values are lost when objective tests are substituted for interviews and
Impersonal equations replace personal comprehension. Until recently,
however, most statisticians have felt that their freedom from con-
ceptual luggage of this kind was more of an asset than a liability.
B‘.“ freedom is not to be confused with irresponsibility, and increasing
criticism of the extreme empiricism of many psychometricians .has
bgen emanating in recent years, not only from the psychological
clinic, but from other sources as well. )

In order to convey a sense of the immediacy of the problem, this
controversy has been described in a context of mental health, for
it is there that the issues have been most sharply framed. However,
Personality tests are widely used outside the clinic—in re.search, n
Vocational counseling, in all kinds of personnel selection, in schools
— and have come in for heavy criticism in those spheres, too.

Many critics accuse psychologists of pretending that the tests can
Perform feats that, on the face of it, are impossible. For instance,
there is a famous physicist who, whenever personality tests are men-
tioned, likes to ask whether the felony-proneness test has yet been

Perfected. As soon as it is, he points out, we can wipe out crim.e by
throwing all felony-prone children into jail for life. Itisa cFude joke,
hometricians often

Ut it makes a blunt point that enthusiastic psyc _
forget to mention. There are very real limits on what any personality
test can tell us, even if it is the best personaity = €

In 1956 William H. Whyte, Jr., included in his best-selling bolok,
The Organization Man, a scathing denunciation of the, use ‘of‘ objec-
tive personality tests in personnel selection: In Whyte's opinion the
Psychometric instruments are being used by The Organization as a

d of Joyalty test. Since the tests force a man to bear witness
dgainst himself, they are basically ;mmoral. Whyte advises his readers
f© cheat, and gives explicit instructions how to do it. .

In order to get a good score—one that will earn you a new job

lity test imaginable.
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or a big promotion—Whyte’s advice is to give the most conventional,
pedestrian, run-of-the-mill answers possible. When in doubt, repeat
to yourself: “I loved my father and my mother, but my father a
little bit more. I like things pretty much the way they are. I mever
worry much about anything. I don’t care for books or music much.
I love my wife and children. I don’t let them get in the way of com-
pany work.” If you take the tests in this frame of mind, The Organi-
zation will discover unsuspected depths of normalcy in you, and you
can look forward to a substantial promotion. You should have no
qualms about cheating. Since you are really not that kind of person
at all, you may do very well on your new job. )

Whyte’s tirade is aimed about equally at the psychometricians
who create, and at The Organizations who use, the personality tests:
Since his argument sounds so plausible and was so widely publicized;
one might think that by now the tests would have been abandoned:
At the very least, one would expect the tests to begin losing theil
dis‘criminating power as everyone suddenly adopted the same dhise
guise. In fact, the evidence indicates that people were already 'way
ahead of Whyte. The desire to look good, to endorse what is socially
acceptable, has always been a major factor at work in most of these
objective tests.

In 1953 Allen Edwards presented clear evidence that the more
socially desirable a statement is, the better are the chances that it ‘f‘”"
be endorsed on a personality test.* And even earlier, psychOlOg’sts
had suspected that such attitudes might be biasing the results they
were getting.® It is possible, of course, to avoid this bias. You ¢&"
word the questions so that social desirability does not affect the
personality trait you are trying to measure. If, for example, you w?nt
to measure ambition, you can make half the symptoms of ambitio?
sound socially acceptable and half sound socially reprehensible- or,
if that is impossible, you can include dummy items on the tes!
specifically aimed at measuring a person’s defensiveness, then €0
rect his test score accordingly. By using such devices it is €asy enough
to cancel out the effects of social desirability.

Although not all test-makers have guarded against faking, most
of the better-known tests were protected against it long before Wh)’ i
even thought about the problem. Few psychologists are sO gullible

as to accept what people say about themselves without at least 2
twinge of doubt,.
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. The new twist that Edwards and others have added in recent years
is that this bias may be something more than a nuisance. It may, in
fact, be measuring something important about the person. Instead
of eliminating the effects of social desirability, therefore, a current
tendency is to regard the desire for social approval as one of the
more important and ubiquitous attributes that an objective test can
measure.

Attempts to isolate a social desirability variable, however, have
repeatedly got tangled up with another personality variable that
also reflects the style of the person taking the test. Apparently some
people like to say yes, no matter what you ask them, and other peo-
ple like to say no. If you try, for example, to measure anxiety by
an objective test, and if you happen to phrase your questions so that

yes” means high anxiety and “no”’ means low anxiety, you will
discover that your measure of anxiety is colored by lh'lS tendency
to acquiesce to anything. All the yeasayers will look anxious; all the
naysayers calm and collected. Here again it is a simple matter to
eliminate the effect by phrasing the questions properly. Many of the
older tests, however, were strongly contaminated by an acquiescence
Variable,

These two stylistic variables—social
—account for many of the individual
Personality inventories and questionnaires.” To the extent that
Whyte's jibes were directed at tests that disregarded response biases
of this sort, they performed a valuable service. Fortunately, there are
COrrective measures available; the objective tests are not quite as
Vulnerable to cheating as Whyte made them seem.

Response bias is something 2 psychometrician can make allo.w_
ances for, But other criticisms are not SO casily met. How, for in-
stance, does one answer the indignant gentleman “jhO charges that
the whole test movement is a form of pseudoscience, ba.sed on
SPurious and misleading correlations dressed up in quantitative lanc-l
Buage to swindle the yokels? It is unfortunate that these wild an
frequent aecusations sound so simple when an honest answer must

: to study
€ 80 complicated—often too com licated for a busy reac}er _
4 5 . . that something IMproper is

carefully. It j i icions

; 4 1s easy to ralse suspic

8OIng on; so much smoke must mean at Jeast a small fire sqm;:wher;.
Pe_rsonality tests are not perfect and they are not always WIsenﬁt?ggai
Ut it is foolish to say they are undermining the American

22

desirability and acquiescence
differences that turn up on



326 PSYCHOLOGY

character. To form an intelligent opinion of their value it is neces-
sary to know something about the tests, and particularly how they
are constructed.

Here in rough outline are the steps usually involved in putting
together an objective personality test. First, we assemble a large
group of people known to possess trait A, and another group
known to lack it. (Trait A, which is called the criterion, may be
anything from gall stones to schizophrenia. Qur eventual goal is t0
predict the occurrence of trait A in other people about whom noth-
ing is known, simply on the basis of their responses to our test.)
Ne;.ct, we make up a pool of questions, using whatever theory, €%~
perience, or intuition we can muster to guide our selection. (ThiS
1s where theory could play an explicit role—but in practice it IS
usually easier to include everything, even the kitchen sink. The ide?
15 to collect a basket full of different but similar test items—there 13
always safety in large numbers.) Then we ask all the questions of
our two groups, often by printing the questions in booklets and
having people tick the answers they prefer. (As we have already
seen, there is quite an art to phrasing the questions. Presenting the™
1§ a tricky business, too, particularly if the tests are to be scored With
a computing machine.) We then break out the statistical techniques
and pore over the results to see which questions were discriminating
-—wh1c!1 questions were answered differently by the two 8rouP*
(Here is where we get rid of the kitchen sink—unless, of course lt
happens to discriminate.) If we find enough questions that seem
predict the criterion, we can announce that we have developed 2 new

psychometric test. Dozens of shiny new tests are manufactured th®
way every year.”

Notice that inclusion of ap item on the test depends entirely ©"

whether‘ or not_ it works, Why it works is, in most instances, an
academic question. We do not need to know why it works tO use

it for predicting—often very accurately—who will have trait A a7
who will not.

This who-gives-a-damn—why-it-
terion method of test construc
including some who are themsel
frequently happens that a test o

works attitude—it is called the "
tion—has bothered many p""Oplet,
ves in the psychometric business: "

riginally constructed to predict tr?
A also turns out to be equally

Ot useful in predicting trait B. If trd
A and B are intuitively very different psychological variables, W€ wi

its
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be somewhat embarrassed to say exactly what it is that our test tests.
But embarrassments of success are. easily borne, and for many years
nobody worried much about the logic of this situation.

What is lacking is a psychological theory that dictates explicitly
which items should be included on the test. Then the criterion would
be used, not to validate the test, but to validate the theory on which
the test was based. Such an explicit theory—if it were true—would
resolve all doubts as to whether or not the test actually measured
what it was intended to measure. Questions of validity would be
transferred to the larger domain of psychological theory in general,
flnd the tests would become an instrument of research comparable
in power and dignity to experiments conducted in the laboratory.

As experience with these tests has accumulated and as new uses
for them have been discovered, the need for a theoretical integration
and explanation of all the relations among the different tests has be-
come increasingly apparent. The current trend, therefore, is toward
the explicit use of psychological theory in constructing new tests.”
With this changed emphasis the psychOmetric problem enters a new
Phase, less technological and more scientific. And as the fundamental
concepts of various psychological theories are introduced into the
objective tests in this more direct and intimate fashion, the 'ga.p.be-
Iween the statisticians and the clinicians—between the statisticians
and all other psychologists—will surely narrow. The psychometri-
Clans have developed a marvelous research tool, but we are only
beginning to understand how to use it properly to test our

Psychological theories.



CHAPTER XXI

COMMUNICATION AND
PERSUASION

Social psychology inherits from philosophy the ancient querys
What is the social nature of man?

A question 5o profound obligates the social psychologist to 1ca.r;1
a great deal about human societies: he must know and WOFF wit
facts and theories drawn from art, history, economics, sociology:
anthropology, political science, and all the other social and b“fha‘:
toral sciences. It is an ambitious project, yet those who trust scienc
to resolve the central dilemmas of human existence find social PSY”
chology one of the most exciting intellectual endeavors of our um;é
It is a large and explosively expanding field whose boundaries f2
hazily into a dozen neighboring disciplines. we

To give a flavor of social psychology in a few brief pages: -
shall focus on the social process of communication—a process mdlfS
pensable for any kind of social interaction. A social group affec ;
an individual by communicating with him; the study of human co™
munication is a particularly important section of social PSYChOlOg){:
What we will try to do here is to illustrate how a scientific PSYCh.O ;
ogist can use his methods and techniques to study this critically m
portant process.

s " . ive
Let us look at some of the pioneering experiments on persuas
communication.

Go back to early 1945. Germany, after losing the Battle of '
Bulge, had few resources left; it was clear to everyone that
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European war was rapidly drawing to close. Allied commanders
b beginning to think more immediately about the war in the
Pacific. Eventual victory in that theater also seemed assured, but
long months would pass before sufficient strength could be assem-
bled to mount a full-scale invasion of the Japanesc homeland. Once
the Allies could concentrate their strength on 2 single front the
outcome would be inevitable, but the time required to shift troops
ffofn Europe to the Pacific would cnable the Japanese (0 postpone
their eventual defeat for months, even years. The troops in Europe
were in no mood to face another war on top of the one they were
just finishing. They had done their job, they were fed up with war,
they expected to be sent home directly. The effect on morale was
bad; the U. S. Army issued a directive to impress upon enlisted men
the seriousness of the job remaining to be done. Military experts
knew they must plan for a long and expensive war; the common
soldiers hoped that in a few weeks it would all be over. The debate

quickly caught everyone’s attention.

_In this situation a group of psychologi
tion and Education Branch saw an OP
and controversial issue in the art of pers
pPart of the general campaign t0 persua
hf'id a tough job ahead, that the war with Jap
d{ﬂicuh: the psychologists decided they would try to cqmparc two
different techniques of radio prescmation. In one radio program
they would present the story that the Army was trying to tell; just
that and no more. In the other they would add something to the
Army’s argument; they would add some¢ of the counterarguments
that they knew were simmering in the men’s own talk among th_cm-
selves. The aim of the experiment Was to see whether a one-sided
Or a two-sided presentation is more persuasive. Is there an advantage
In trying to give an impression of fairness, Or i it a disadvantage to

Publicize the other side’s case?

5 Two radio scripts were written an ‘ ; :
rogram I presented only the reasons for expecting a long war:

the vast distances in the Pacific, the Jaree Japanese StOCkplleS,.the
quality of the Japanese troops not yet met in battle, the determina-
Flon of the Japanese people- Program 11 presented all these reasons
in exactly the same way, but it als0 spent a small amount of time
onsidering arguments on the opposite side: our naval victories, our

sts in the Army’s Informa-
portunity to study an old
uasive communication.’ As
de enlisted men that they
an would be long and

d transcribed for broadcast.
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previous progress even in a two-front war, our ability to concentrate
on Japan after victory in Europe, Japan’s inferior industrial strength,
our increasingly effective air warfare. These additional points were
woven into the context of the rest of the program.

Before the programs were presented to any troops, two groups
of men were selected and their opinions were determined in a pre-
liminary survey. Once that had been done each group heard one of
the programs, after which their opinions were sampled again to sc€
if any changes had occurred.

Since events were moving rapidly, it seemed possible that changes
could result from external factors other than the radio programs. It
was necessary, therefore, to use a third group of men—the control
group—whose opinions would also be measured twice, but who
would not hear either of the radio programs. Having a control group
would make it possible to say whether the observed changes Were
attributable to the radio programs or to some other events occurring
at the same time.

Throughout these tests and measurements extreme precauti‘_)nS
were taken to prevent the men from suspecting that they were being
experimented upon.

During the first week of April (while Allied armics were crossing
the Rhine) the preliminary questionnaire was administered. A We€
later (while American troops were mopping up Japanese resistance
in the Philippines) the two programs were presented, each t0 @
different group of men during their regular orientation meetings:
Imrnf?diately after hearing the programs the men answered the second
questionnaire. )

On both questionnaires there was an item that asked, “What 15
your guess as to how long it will take us to beat Japan after Ger-
many’s defeat?” Before they had heard the program about 37 P
cent of the men estimated it would take more than 18 months. On
the second questionnaire, 34 per cent of the men in the contr
group gave the same answer. It seemed reasonable to assume, there”
forc.:, that little change could be attributed to sources other than the
radio programs. In the experimental groups, on the other han®
those who, after they had heard the one-sided program, estimate
more than 18 months, increased to 59 per cent. Those who estimate

more than 18 months after hearing the two-sided program g
increased—also to 59 per cent.
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The increases were significant; both programs were effective in
cbanging the men’s opinions. But from an experimental point of
view the results were indecisive. Apparently it does not matter
whether one side or both sides of an argument are given. In order to
understand why this should be the case the experimenters carried
their analysis a step further.
. When the groups of men were broken down according to educa-
tional level, a difference in the persuasiveness of the two programs
became apparent. As indicated in Figure 46, it was found that the

GRADUATES FROM
HIGH SCHOOL

NON- GRADUATES FROM
HIGH SCHOOL

ONE - SIDED ]
PROGRAM WZZEZZZZ%ZZH 46 %

TWO -SIDED

PROGRAM 31%
NET EFFECT —
TWO-SIDED

PROGRAM

Fig. 46. Two-sided presentations are more persuasive with well—educa.ted
Audiences, less persuasive with people who have not graduated from high
school. The length of the horizontal bars represents the.nel propom_on of
me;:, in each of the four classifications who revised their estimates in the
desired direction after hearing the radio programs.

tWo-sided presentation was more effective with the bettf:r educated
e effective with the less

Men; the one-sided presentation Was mMOTe = e
cducated men. Habits of thought acquired 10 high schoo! and col-
sist a one-sided pres-

lege ¢ . .
ended to make the educated listeners T : .
e it 1 S educated friends were 1m-

entation, wh i itical, |
, whereas their less critical, es .
Pressed by the one-sided program and were not challenged to think
O : o i
f Possible objections to it:
a tf\S is often the case in mass com
di Oomerang effect. It turned up in tl
Iction in the data. One of the questl

munications, however, there was

he form of an apparent contra-
ons that had been asked about
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the radio programs concerned the adequacy with which they pre-
sented the facts on the Pacific War; men who heard the one-sided
presentation replied more often that it did a good job than did the
men who heard the two-sided presentation. How could such a con-
tradictory result have occurred? Why did so many men who had just
heard a two-sided program feel it was not fair?

When the experimenters poked into this unexpected outcome,
they discovered that the source of trouble was their failure to men-
tion the possibility of Russian aid. Apparently, when no counter-
arguments at all were presented, Russian aid was not missed. But
}Nhe:n the program tried to give an appearance of fairness and ob-
Jectivity, omission of Russian aid became glaringly obvious. And it
was especially obvious to those men who considered Russian aid 2
major factor in shortening the war with Japan; when their best
counterargument was not included, they resisted the communication
mor_e %han if no counterarguments had been mentioned at all.

Similar boomerang effects have been observed in dozens of dif-
fel"enF studies of mass communications; avoiding them is one of e
principal reasons for pretesting a message on a small group of peo-
ple b_efore broadeasting it to thousands or millions of listeners.

With the rapid growth of the communication sciences since World
War 11 e?cperimems of this sort have become commonplace for both
the practical and the theoretical study of mass communications. On°
of the scientists involved in this particular experiment, Dr. Carl L
Hovland, continued the work after he returned to his ;egulaf dutics
at Yale University. The significant thing about his approach was nok
th.at It was aimed at mass media of communication; that had bee”
tried many times before. The novel element was the introduction ©
experimental techniques, techniques that had been developed first
in the psychological laboratory.

What are the advantages of an experimental approach? The ar”
swer to t_hls question becomes obvious when we compare CXPert
mentgl with correlational methods for studying the same proble™
Consider an example drawn from studies of race prejudice.

Atter!'lpts to discover who listens to communication aimed 3t
coun‘te.rmg racial antagonisms often take the form of qu‘:Sti‘m“ﬂires
administered to carefully randomized samples of people drawn fro™
‘the gencra% population. The interviews may or may not be conducte
1n connection with some particular radio or television program. On¢
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regular finding in every case has been that (a) the amount of in-
formation people have about a minority group, and (b) the extent to
which they approve of that group and its aims, tend to be positively
correlated. For example, people who listen to propaganda deploring
anti-Semitism and who know the most about the Jews are usually
those who approve most of Jews and Jewish aims. The correlation
agrees nicely with common sense. “To know them is to love them,”
We say, or, “To understand is to forgive.” Consequently, the correla-
tion is often carelessly interpreted to mean that education eliminates
Tace prejudice. Because information and approval are correlated,
it would seem to mean that we need only provide more information
to create more approval.

When we look at the correlations closely,
that the facts are misleading. Too often it turns
who know most about Negroes and who approv
are Negroes.

A spurious correlation can be a dang
of a person who does not suspect it, who does not stop to think
through the correlation to the underlying causes that produced it. In

order to test the suggested relation between information and ap-
Proval, we must perform an experiment. We must experimentally
t of information about

Manipulate one variable (increase the amoun
an ethnic group) and see if the other variable (approval of that
ethnic group) is affected. This has been done and the resulfs are
Negative. So far, the experimental results indicate that prejudice
€an seldom be attributed to ignorance.
When they are applicable, experimental methods enable us to test

a correlation to see if it is basic or derivative in nature. Thus the in-
troduction of experimental methods into the study of mass com-=
Munication has been an important contribution to the soclxal sciences.
. To understand how experiments can be pursued unt}l they turn
INto programs of research and lead to n€W theories, c0.n51der a ques-
ton that arises directly out of the problem of two-sided presenta-
tions,
_Imagine that both sides of an issu¢ must be presented in a smg]e
ISCussion, but you are in favor of one over the other. In which
Order should you present the two arguments? Should you get your
Side in first, while your listeners are fresh and receptive? OF should
You present it last, so that no counterarguments can follow and

however, we discover
out that the people
¢ most of Negroes

erous weapon in the hands
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interfere with a listener’'s memory of it? The advantage of the ﬁr§t
position produces a primacy effect in persuasion. The terminal pOSl;
tion has a recency effect. The question is, “Which effect is bigger?
This is a problem we can approach by experimental methods.

Take the following episode: “Jim left the house to get some sta-
tionery. He walked out into the sun-filled street with two of his
friends, basking in the sun as he walked. Jim entered the stationery
shop which was full of people. Jim talked with an acquaintance while
he waited for the assistant to catch his eye. On his way out, he sltopp‘3d
to chat with a school friend who was just coming into the shop:
Leaving the shop, he walked towards school. On his way out he met the
girl to whom he had been introduced the night before. They talked
for a short while, and then Jim left for school. After school Jim left the
classroom alone. Leaving the school, he started on his long walk hom¢-
The street was brilliantly filled with sunshine. Jim walked down the
street on the shady side. Coming down the street toward him, .he
saw the pretty girl whom he had met on the previous evening. 1
crossed the street and entered a sweet shop. The shop was leo“l’de
with students, and he noticed a few familiar faces. Jim waited quietly
unti! the man at the counter caught his eye and then gave his order:
Taking his drink, he sat down at a side table. When he had finished
his drink he went home.”2 '

.With N0 more information than that, would you say Jim 3
fflendly or unfriendly? Shy or forward? Social or unsocial? Ag8re®’
sive or passive? A group of students who read this description ©
Jim’s behavior decided that he was friendly, forward, social, 3%
aggressive; you probably agree with them.

Y:OU have a right to be suspicious, however. After all, Jim turncd
up 1n a psychology book as part of a discussion on two-sided €0
munications. Perhaps you were' cautious and studied the passt€’
cioselly. If s0, you probably noticed a striking change in Jim's per
sonality after he got out of school and headed home. Before schoo!
he seemed extroverted; afterwards he had suddenly become an intr ?‘
vert. Although a sizable fraction of the students did not notice i
the account was written with a deliberate intent to be contradictory
Half of the students saw it in the form given above. The other i
saw it in the opposite order, with the episode in the sweet sho
preceding the episode in the stationery shop. For this second grouP
there appeared to be a remarkable blossoming in Jim’s character -



Communication and Persuasion 335

the story ends. This second group, which learned about Jim initially
as an introvert, judged him to be unfriendly, shy, unsocial, and pas-
sive. The two groups had read exactly the same words. The only
difference between them was the order in which the two episodes
were presented.

The experiment just described gave relatively clear evidence of a
Primacy effect. The first impression we get of a person or a topic
1s likely to be the one that prevails.

But how much travel can we expect from this one study? Even
when this kind of experimental evidence is available, most people
are reluctant to jump to conclusions, to generalize the results to all
S.‘t“atiOUS, or to believe in any universal law of primacy in persua-
sion.

The difficulties are all too plain.
effect for personality judgments by students. Does that tell us wh:_at
Would happen if different materials were presented, if different media
9f communication were used, if different people received the message,
if the two sides were presented by different people, and so on?
Before we generalize to the many situations in which an.order
effect might occur, we should conduct a program of experiments
to explore some of the conditions that might alter any cgnclusxon
based on this single study of Jim’s hypothetical personality. That
Program is part of the research that the Yale workers undertook.

As a result of a program of experimental research, therefore, we
NOw know that the most important factor is wheth;r the opposing
Messages originate from the same source OF from different sources.

hen the two sides come from two different persons, there is usually
2 recency effect; the second debater has a slight advantage over
the first. If the two sides are presented by 2 si{tgle source, most
People try to perceive a coherent message; COI‘ltI‘E?dlCtOI'}’ information
!Ntroduced later is merely confusing, not persuasive. .

But why, we might ask, should there be any effect at alli GiIven
that tyq arguments are, in an absolute sense, ecgually persuaswe(;
Why should the second i:;e either more Or less ef'fectlve ﬁ'!an the first?

UPpose we phrase the puzzle this way: Imagine possible bopmlqns
Tepresented along a continuum ranging from _very unfavora ,_le 'Ol?tl'ni
'O0s on the left to very favorable on the right. A persons mlt'}f‘
OPinion can be represented by a point along that line. He gets the
first Mmessage; it moves him in one direction or the other. He gets

We have observed a primacy
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the second message, which is equally persuasive; it moves him right
back to wherever he was at the start. Two equal and opposite per-
suasions should cancel each other out, regardless of the order 11
which they occurred.

One clue that things are not so simple comes from the observation
that the size of the change you will produce in an attitude is usuall'y
proportional to the amount of change you try to produce. That 15
to say, if you are trying to move people in a given direction, you
should advocate a position more extreme than the one you actually
hold. The bigger the difference between your argument and the listen”
er’s initial position, the larger the change you are likely to produce:
That effect is itself open to further study and confirmation, but for
the moment let us assume a proportionality effect does occur. What
consequences would it have for an order effect?

At this point we must keep track of several things simultancously;
mathematical notation becomes very helpful. Let X represent values
along the opinion scale. Let X, represent the particular position that
Is being advocated by the argument a that is presented, and let Xo
repres.ent a recipient’s initial position. Then X,—X, represents the
magnitude of the change that the argument is aitempting to produc®

in the recipient’s opinion, The opinion that he will hold after hearing
the argument will be given by

XI:XD+d;

whfare d ifu_iicates the difference actually produced by the message:
This definition of d is represented graphically in Figure 47.

_Now we are able to state precisely our hypothesis of propor
ality: -the change d produced by argument a will be proportion
the difference (X, — X,) between the opinion that the argume?
advocates and the opinion that the listener holds. Therefore,

d = k(Xa = XO),

: constant of proportionality depending upon the Pcrr
suasiveness of the message, the credibility of the source, and oth®
\Canables not directly related to our interest in the order of prese"md
tion. Presumably, k will usually be a number between 0 and 1- )
is between 0 and 1, then our assumption means that we should advo”
cate a larger change than we really want to produce. Negative values
of k would represent a boomerang effect; the listener would chang®
in a direction opposite to the one advocated. Values of K greate!

tion-
4l to

where k is a
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X, hears an argument advocating
his opinion from X,to X,

(X, —Xq)=d, EF

Fi
op%ﬁ_‘”- A person holding opinion
ion X, and as a result he revises

tha
n 1 would mean that the argument produced an even greater

Chinge than we intended.
Vhen we combine the two €
Xy = Xo+ k(Xa —’XO)

at the person will
hat the change

quations we obtain

hold after hearing
produced will be
ly, we could re-

das ) -
o our prediction of the opinion th
gument g, on the assumption !

z’fc"poniona] to the change attempted. (Alternative
rite the telation &s
k= X = - Xo
X, — Xo
e a cocfficient of persuasivencss k as

and g .
use this equation to defin

th - ;
€ ratio of the shift produced tO the shift advocated.)
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Now let us apply this simple equation to the situation thzft arises
when two different points of view, pro and con, are argueFi in sorﬂIﬁl
particular order. Let X, represent the position advocated in the ng
argument and X, the position advocated in the pro argument, a“
assume for the sake of simplicity that both arguments are equaf);
persuasive, so that k has the same value in both cases. Then, 10

! . ult
instance, if the two are presented in the order con-pro, the res
will be:

initially, Xo;
after con, X1=Xo+ k(X, — X,); and
after pro, X2 = X1 + k(X, — X1).

This double shift is represented graphically in Figure 48. 3
To get an intuitive glimpse of what these equations mean, cor:s
sider what happens when k =1, that is to say, when both argumen ;
are completely persuasive. In that case, X, will equal X, simply bt?s
cause the pro argument was the last one to be presented. If kh;r
unity, therefore, we have a dramatic recency effect. On the c-)ther
hand, consider what happens when k — 0, that is to say, when neltX
argument carries any weight. In that case, obviously, X2 = X1 = f "
that is, there will be no change in opinion at all and, consequently
neither a primacy nor a recency effect. With values of k between g
and 1, there is always some recency effect, the magnitude increasi?
as the persuasiveness of the arguments increases. ted
Thus we see that we cap tie together two apparently unrela m
phenomena, the recency effect and the proportionality effect. Fr}(:er
such modest beginnings we might hope that a matrix of furt
connections wil] c¢ventually develop, not
The fact that a theory is clear and explicit, however, does is
mean that it is true. One very suspicious feature of this theory e-
its prediction that the person who is most strongly opposed to s.omay
thing will be the most persuaded by an argument in its favor. l.t mw
apply only to ncutral or undecided listeners who are still WIumgﬂot
consider both sides of the question. But these speculations can 9
scttle the matter, What we need is some evidence. To test the thec:ve
WE€ must turn to observations and experiments, What results do

p i g i ent
know that might cither Support or contradict this particular fragm
of theory?
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Xe Xq
ORIGINAL
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Xy Xp
REVISED
OPINION N
\
\\ ARGUMENT
\ FOR
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N
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NET EFFECT

PRODUCED BY
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Fi i
argj 48. The recency effect. A person holding op
Earment X_ against an issue and so revises his opinion :
S an argument X, in favor of it and revises his opinion again now to

ne2£ If the arguments are equally persuasive (in this case k = 0.75) the
effect will be in favor of the argument heard most recently.

inion X, first hears an
pinion to Xj. He then

There are several studies that might be cited as relevant to the
o illustrate the kind of

?aizs just presented; the following Serves to i1l _
that have been obtained.” The communication materials for the
Study were taken from an actual law case tried early in the nineteenth
“entury, the case of Thomas Hoag, who was indicted for making a
'8amous marriage with Catherine Secor. For the purpose of the ex-
g’gnmem, the evidence was organized into seventeen sections. The first
t ce of these was the indictment itself, the next tv_velve sections werc
Summarized testimony of twelve different Witnesses (reworded
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slightly if necessary to make them all approximately 175 words long),
and finally two pieces of court procedure (the prosecution arguments
followed by a revelation of innocence) brought the case to a close.
Each one of these seventeen sections was reproduced on a separate
page; the pages that presented the twelve witnesses could be bound
together in different orders in the test booklets. As the cxpcrimeﬂtal
juror read each page of his booklet, he encountered at the bot-
tom of the page a numbered line running from 0 to 10. Unlike 2
trial, where the jurors would decide guilty or innocent at the close,
the experimental jury was asked to give its opinion after every Wit~
ness. The jurors marked the scale at 0 if they believed completely in
the defendant’s innocence, at 10 if they believed completely in his
guilt. A neutral judgment was marked at 5.

The experimental manipulations had to do with the order in which
the twelve witnesses, six for the prosecution and six for the de-
fence. were presented in the booklets, When two witnesses from 0n¢
side were given, followed by two witnesses from the other side, the
experimental jurors wound up favoring the side that the most recent
Witnesses represented. The results supported the theory just Out”
lined, whether the order-effect was introduced early or late in the
case. Moreover, as Figure 49 indicates, a substantial recency effect
was also observed when al| six witnesses from one side were Pre”
sented, then all six from the other side,

In the course of reading the evidence from the several witnesses:
however, the jurors seemed to reach a point beyond which they Were
no longer susceptible to persuasion. The order effect, although 1¢2
and measurable, was only a preliminary phcnorﬁeno’n. At first the
arguments added and subtracted much as the equations Pfcdicwd’
but behind these Jocal fluctuations there was a more fuﬂdamcntal
process of opinion formation going on, a process not described by
thfe‘equaftlons. Perhaps if one could present the best evidence at the
critical instant, when judge and jury were ripe for decision, oné
would hfwe a far more telling effect than could be produced with the
same evidence presented either carlier or later. But what this mor®
baic process consists of remains a question for further research-
o e e % i sl s 9

n sample it here.
~ For many years psychologists have known that active participatio”
in the learning process produces faster learning and better retentio™



Communication and Persuasion 341

GUILTY lo T T T T T T T T T T T T T

L
-
<
(8] o g |
0 o
Z Tevredt RECENCY 7]
o EFFECT
= .
o
o . =
2 1T o _|
INNOCENT O - I | L_ 1
- | 6 12 z N o
z ———— 2 =zl
ul = o
= rz oz
= WITNESSES WITNESSES 3w
2 ONONE SIDE ON OTHER SIDE 135 4o
4 o o wZ
. SUCCESSIVE JUDGMENTS c3 QZ

e recency effect. One group of
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S;E?J.er%g- Experimental demonstration of the
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oy h?d heard most recently. (After N. H. Anderson, Test of a model

]%r opinion change, Journal of 4bnormal and Social Psychology, 59,
59, 371-381.)

E’Vefy teacher knows that the best way to lear™ somct_hing is to lCﬂ_Ch

it to others. Suppose we try to generalize this observation. Does active

Participation also produce conviction? To remember an argument
t the two may be more

d . .
C[o es not mean that we must believe it—Y¢

S Osely related than we think. We aré accustomed t0 52y ‘that a per-
On expresses a particular opinion because he believes it; perhaps

e bel; . ;
believes it because he expresses It- e—
Suppose you could force a person to make your 3f83ﬂ_1‘3 . yhim'
b 0(;'1(1 the fact that he himself had actively expresse lt[:cll S

d to believ id? A man who is promo
e what he had said: oy things -

CXecutj i . ;
Cutive position may find that he is required ! bie own; does he
s a preacher per-

8 4
Cgp port opinions and policies that are re‘fllly not
Mme eventually to believe what he is saying? Doe

Sua 5 9
de anyone as much as he persuades himself?
23
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In order to put the matter to an experimental test, the Yale
workers performed an experiment in role playing.* Young men, col-
lege students, were given an “oral speaking test.” Each speaker Wi}S
assigned the task of defending an extreme position on some topic
of current interest. At the end of a session all the students answert.ad
a series of questions, ostensibly to help in the evaluation of the dlf‘
ferent speakers, but actually to measure the extent to which their
own opinions had been modified. In most cases the students who ha_cl
actively argued for a particular side showed a larger change in their
opinions on that question than did the students who merely Jistened.
They had convinced their listeners to a certain extent, but they had
done an even better job of convincing themselves.

Of course, there were exceptions. Some speakers did not show the
effect. The experimenters noted that these were usually the speakers
who had shown little imagination in elaborating the arguments they
had been assigned and who expressed the least satisfaction with t.hclf
own performance. So a further study was aimed at the questions
they posed.

The experiment was repeated, but now some of the students Wer®
asked to read a passage aloud to the class, whereas other student
speakers saw the script of the talk, but were not permitted to 62
aloud from it. The results were clear. Speakers who had to improvis®
their arguments were far more persuaded than were those who merely
read the script aloud. Moreover, personal satisfaction with the e.f—
fectiveness of the performance seemed to have nothing to do with 1t
It was the amount that a person contributed from his own store ©
information and anecdote that served to convince him.

One of the slippery characteristics of words is that we tend t©
beli_eve them, especially when they are our own. In this simple €*°
periment we see at work the kind of process that enables us whole-
hengedly to adopt our social roles complete with all the values 3
opinions that go with them. Attitudes and behavior initially presci’ibc
bt v e s o e el SR 00

_ urveillance. If it were not so, iVl
society as we know it could scarcely exist.

Why does a public declaration, especially if it seems to COM°

from us personally, have this persuasive effect? One suggestion i
that the declaration f

. - s t
: 1 TOIces us into an incongruous position, a“_d tha_
the change in attitude is simply an attempt to reduce the incont
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sistency. Previously, in Chapter XVII, we noted how strong and per-
vasive is the human urge to make things look simple and consistent.
This high value people set on being consistent in their opinions
giVES us excellent leverage for persuading them to change their opin-
ions. The recipe runs something like this: If you want someone to
revise his considered opinion A, first find another opinion of his,
B, and convince him that A and B are inconsistent. Since you now
have the tendency to eliminate inconsistencies working in your favor,
offer him a simple resolution of the problem that involves changing
A. Of course, this strategy will work on
most people are willing to be reasonable, at
about all but a few things. ‘
If you are going to persuade somebody by pitting one of his
Opinions against another, you will have to know your victim rather
well. The argument that traps Jones into feeling inconsistent may
not work at all with Smith. When we take this tack, therefore, we
are beginning to look at the fine grain, the microstructure of public
Opinion. If we want techniques that are more effective than mass
appeals via mass media of communication, we must learn how to
analyze in considerable detail the cognitive structures of the men
and women we want to influence.
~ Thus social psychology comes bac
tion. If you want to change a perso
his mind was made up to begin wit
Central question for any science of psychology-

ly on reasonable people. But
least some of the time,

k once more t0 2 familiar ques-
n’s mind, you must know how
h. And that is, after all, the



CHAPTER XXII

IN CONCLUSION

Psychology, said William J ames, is the science of mental life. ]

We are now in a better position to appreciate how far the meaning
of that definition has shifted since 1890. . —

Up until a century ago psychology was a branch of philosop Yt’
the great thinkers somehow knew intuitively what was true and spen
their days inventing clever arguments designed to prove it. Th .cn,
beginning with Fechner and Wundt and some of their contempora“cs.’
they began to buttress arguments with observations and experiments:
at that point the shift into scientific modes of thinking began. B_Ut
it was still a philosophical kind of psychology, concerned Pfimanly
with the source and nature of man’s conscious knowledge.

In the background, however, a tremendous development was ta_k};
ing place in the biological sciences. At the first sign of trouble “f'tl
the introspective analysis of mental life, therefore, the philosophlca
preoccupation with Man as Knower was swept away and rf-ipla‘:ct
with the newer vision of Man as Animal. The new focus was no[
knowledge, but adaptation, not thought, but behavior. The mentd
life that psychology now began to study was not something to be
experienced, but something inferred from action. -

Eventually, however, problems inherent in a purely behavloff;
conception of psychology also began to appear. So the vision of mas
was once more revised and extended, this time emphasizing Man z‘lﬂ
Social Animal—buffeted as much by the strange whims of his fello

344
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men as by the stern demands of physiology. Developments in the
social sciences—in anthropology and sociology—enabled psycholo-
gists to recognize the extent to which all mental life is conditioned
by cultural traditions, by personal participation in the social process.
The adaptation that man struggled to achieve was now seen to be
largely a social adaptation. The knowledge he accumulated was seen
to be largely symbolic knowledge, encoded in whatever language his
culture provided. And this concern with socially significant symbols
led back once more to a renewed concern with Man as Knower, but
now in a vastly expanded context of new methods and new theories.

That is about where psychology stands today—partly social sci-
ence, partly biological science, and still partly philosophy.

Where is it going in the future?

We can only guess. It is unlikely that we will see any more revolu-
tions that completely redefine what we mean by mental life. Probably
we will see increasing specialization as our factual information con-
tinues to grow in depth and detail. The dream of a single philosophi-
cal principle that explains everything it touches seems to be fading
before the realization that man is vastly curious and complicated, and
that we need a lot more information about him before we can formu-
late and test even the simplest psychological laws. Perhaps a whole
set of psychological sciences will wventually emerge, although where
the divisions between them should be is not yet clear.

How psychology develops in the future will depend to a large

and increasing extent upon what it can contribute to our lives, both
recent years has become

individually and collectively. As science in :
more and more an instrument of national policy We have tended

more and more to support those scientific enterprises that are rele-
itical situation. There are today

vant to our social, economic, pol :
¢normous problems facing us—facing all mankl_nd-——where p§yc_}10-
logical knowledge would be invaluable: education, race pre}ud’lce,
mental health, old age, population control, international cooperation,

and many others. These problems do not themselves pose sci.entiﬁc
tions will always be just as

Questions, of course; asking the right questions 8 0]
difficult in psychology as it is everywhere 10 science. ]?out if it is pos-
sible for scientific psychology to contribute to the §olut10n of practical
problems such as these, its future will be bright indeed.

On the basis of the record sO far, there is some reason to be

Optimistic.



GLOSSARY

Acquired characteristic: A structural or functional modification that gﬁ
curs as a result of an organism's own activities or through the 1nih
ence of its environment. Contrasts with an inherited characterlsl_lr“:_-

Adaptation: In general, an adaptive process is one appropriate for r'nals-
taining an organism’s vital processes in a given situation. In dlS‘;"rS
sions of sensation and perception, however, adaptation usuai!y reie
to some reduction in sensitivity as a result of steady stimulation.

Amnesia: A partial or complete inability to remember. "

Anxiety:  An unpleasant, apprehensive emotion aroused by the rccogt
nition of danger. Anxiety is considered to be neurotic if it grows ©
of all proportion to ijts realistic justification. ) ¢ ex-

Associationism: A psychological theory, dating from Aristotle, tha .
plains our complicated mental experiences as the product of cO
binations of simpler mental elements, of

Attention: The active selection of certain stimuli or certain aspects
experience, with consequent inhibition of all others. its

Auditory nerve: That part of the VIII cranial nerve that transm

. s , ral
neural activity from the auditory receptors in the ear to the cent
nervous system.

- in-
Autonomic nervous system: That part of the nervous system that 1

5 . ion
nervates glands and smooth muscles. It is involved in the regulatl

: X z . at
of vital homeostatic processes and in the physiological changes t
accompany emotions,

Behavior: An extremely com
special meanin
behavior.,

Behaviorism: A ps

ve
plex pattern of responses that may h:ly.
gs for the organism is often called, somewhat 1005

. ; w b-
ychological theory that emphasizes objective, Iiit:er
licly observable events (usually called stimuli and responses)., ra i
than private consciousness, as the subject matter of scientific P

chology. tro-
Brain waves: Electrical activity of the brain, as recorded in an elec
encephalogram.

Cathexis:  Psychoanalytic term denoting the investment or concentration
of instinctual energy in some object or idea.
Central nervous system: The brain and spinal cord. ——
Cognitive:  Pertaining to the various psychological processes invo
in knowing.
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Conditioning: A training procedure, usually associated with the name
of I. P. Pavlov, whereby a response is brought under the control of
5 (mflde_conditional upon the occurrence of) a new stimulus.
iscrimination: An organism is said to be capable of discriminating
= between two different stimuli if it can respond differently to them.
rive: -Urge. A condition that impels the organism to become active
until the drive can be reduced. Sometimes used with special em-
phasis on the physiological needs of the body, as contrasted with
social motives.
Ego: The individual's conception of himself. In the psychoanalytic con-
cept of personality structure, the term is used to refer to that part
of the mind that controls conscious experience and regulates the
- interactions of the person with his environment.
go-ideal: Psychoanalytic term denoting one's image of self-perfection.
Electro-encephalogram: A record of electrical potentials from the brain,
obtained by amplifying and recording the electrical activity picked
up by electrodes applied to the scalp. Popularly called “brain waves.”
Emotion: Any experience of strong feeling, usually accompanied by
bodily changes in circulation, breathing, sweating, etc., and often
accompanied by intense and impulsive actions. The opposite of calm

relaxation.

Empiricism: The empirical method refers to the pursuit of knowledge
by observation and experiment. In psychology, the empiricist theory
emphasizes the importance of perception and learning in the growth
of the mind.

Engram: A modification that is assumed to occur somewhere in 'the
nervous system as a result of learning and that th.erefore provides
the physiological basis for memory in higher organisms.

Erogenous zones: Areas of the body where stimulation can produce
pleasure and, under appropriate conditions, can arouse sexual reac-

tions.

Evolutionism: Any theory t
as the cumulative result 0
cal version, usually associa
holds that maladaptive variatio
will die out and that advantage
the species will slowly change Over the

Fechner's law: A formulation of the relatio

sent state of the world
mall steps. The biologi-
Charles Darwin,
ns in the members of a given species
ous variations will be propagated so
he course of many generations.
n between stimulus-intensity

osed by G- T. Fechner as an extension

of Weber’s Law: The subjective magnitude_of 4 sensation 1s meas-

_ ured by the logarithm of tude of its stimulus.
ixation: Focusing the eyes in such a way that 2 particular point falls
lytic theory,

on the fovea. In psychoana fixation refers to the per-
sistence of an unconscious wish for some infantile mode of gratifi-

cation.
ree association:
of any specific purpose or 1N

tion of ideas in the absence

The spontaneous associa
: truction. Insofar as they are able, pa-
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tients undergoing psychoanalytic therapy are encour_agcd todf:lstslf):]—‘;iﬂrfz
freely; a block in their revery may signal an emotionally dis
Freu:!?'ics]ip: An accident that is not wholly accidental, but that sert:n:é
to be determined, at least in part, by personal causes unknow
the person who commits it. _ '
Functionilism: In general, any doctrine that cm_phasgzes functhE, tll!:l"l-']v
adaptation. As a psychological theory, functionalism holf]s t gften
mental processes serve an adaptive function for the organism.
contrasted with structuralism, =
Gestalt: A German word, sometimes translated as structure OrF (':zed
figuration. As a theory, gestalt psychology emphasizes that‘oljgamo ‘
units, both in perception and in behavior, have characteristic pr ﬁt
erties that cannot be reduced to the properties of their compone
parts. . ) able
Habit: A response pattern, acquired by learning, that is relatively s ts,
easily elicited, and hard to get rid of. Most habits are motor ;;Cto,
but sometimes the term is used more broadly to refer as we
habits of thought. o
Halo effect: A common source of error in judging people. Bccausid -
rate the person high (low) on some particular trait—or ho‘keiy
favorable (unfavorable) impression of him in general—we are li
to overrate (underrate) him on other traits. who
Homeostasis:  Steady state. A term introduced by W. B. Cannon, fain
wrote, “The co-ordinated physiological processes which ma”{‘i o
most of the steady states in the organism are so complex an i
peculiar to living beings—involving, as they may, the brain aer_
nerves, the heart, lungs, kidneys, and spleen, all working coOP

: ; es
atively—that I have suggested a special designation for these states
homeostasis.”

Hypnosis:  An induced state of
Hysteria: A psychoneurosis, in
theory) unacceptable imp
presumably find outlet th
tions, paralysis—that o
nervous system. ‘

In the psychoanalytic concept of personality structure, tl’}e id ;3
the deepest, unconscious part of the mind, devoted entirely
pleasure and driven by blind, instinctual impulses. o
Identification: An unconscious mental process whereby we can, a_n
cording to the psychoanalysts, invest our instinctual ene-rgles lr—
particular images by adopting them as our own, by identifying oU
selves with them. B
Information theory: A mathematical theory developed by Claude Shar;‘
non and Norbert Wiener that enables engineers to measure the ave

< 5 : ; ication
age amount of information (in bits/sec) that a communicatl
channel can transmit,

heightened suggestibility. :

wflg-nich (accfrgding to PSYCh?a"alytf
ulses are repressed and unconscious, Ya_
rough bodily symptoms—abnormal Se":‘he
cur without any apparent injury to

1d:
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Inhibition: A term broadly used to denote any suppressive interaction
bet\ycen two or more processes, whether in the physiological, be-
y havioral, mental, or social realm.
nk-blot test: A projective test. The person taking the test describes all
. of-the scenes he_recognizes in an ink blot.
stinct: An organized and often complicated pattern of behavior,
characteristic of a given species, that is adaptive in certain environ-
mental situations, but that seems to arise with a relatively small

In amount of experience and learning.
strumentalism: A form of pragmatic
with the name of John Dewey, that
of action whose usefulness determines t
]mel]c'ioctrme gave Tise to functionalism. ' .
igence quotient (IQ): Mental age (measured by some suitable in-
telligence test) divided by chronological age (where, usually, every-
one over some given chronological age—say, 16—is considered to
1 be exactly that age), the quotient then being multiplied by 100.
nterval scale of measurement: The type of measurement that 1 possible
when there exist empirical operations for determining whether two
Thise intervals along the scale are equal. .
noticeable difference (jnd): Difference threshold. The smallest dif-
Ki ference between two stimuli that can be reliably detected.
LmeStheSia: Sensitivity to movements by parts of the body.
aw of effect: The hypothesis that responses leading to rewards are
i learned, while those that Jdo not are extinguished.
L?;‘_fnlng: Adaptive change in thought or behavior.
L; ido: Psychoanalytic term for sexual energy.
men: Threshold.
Materialism: The faith that everything in the universe will eventually
be explicable in terms of the existence and the properties of matter.
In psychology, this faith usually leads to an emphasis on the im-
portance of the body, and especially the nervous system, a8 the
le basis for all mental processes.
M mory: The retention of acquire . ) _
Otivation: ~ Conditions determining persistent an go_a!-d:rected activ-
ity. Sometimes used with special reference t0 social goals and in-
centives, as contrasted with biological drives.
Motor skill: A capacity for proficient performancc——prompl,' smoott-],
accurate—of some practiced pattern of mox_'ements: walking, talk-
N ing, driving a car, playing tennis, chipping flints, etc.
eurology: The branch of biologY that studies the nervous system.
Ngllmn; A nerve cell. _
urophysiology: The pranch of physt
tions of the nervous system.
Curosis: A common abbreviation for psychone
ominal scale of measurement: The type Of
possible when the only empirical operations

philosophy, often associated
holds ideas to be instruments
heir truth. In psychology this

d skills or information.

ology that deals with the func-

urosis.
"measuremem" that 1s

available are those for
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determining whether two objects are identical. The “values” assigned
are simply names, letters, serial numbers, etc. .

Objective: That which exists independent of any conscious experience
or personal judgment. Contrasted with subjective. ) F

Operant: A term introduced into discussions of conditioning by B. T
Skinner. It denotes a response that at first may seem to occur spon-
taneously, but that can, through conditioning, be brought under the
control of discriminative stimuli. ;

Operationism: The doctrine that the meaning of any concept derives
from the operations by which it is observed.

Optic nerve: The II cranial nerve that transmits neural activity from
the light-sensitive receptors in the retina of the eye to the central
nervous system. -

Ordinal scale of measurement: The type of measurement that is pos”
sible when there exist empirical operations for determining the ran
order to be assigned to the measured objects. ] :

Perception: The process of becoming aware of objects and relations 11
the world around us, insofar as that awareness depends on sensory
processes. ‘

Perceptual-motor:  Pertaining to the coordination of skilled movemeﬂti&
guided by previous experience and corrected by perceptual feedbac
as to their effects. e

Personality tests:  Any psychological test—there are numerous Vanet-leﬁ
—that endeavors to provide a basis for classifying people into V2
lous personality types. -

Phobia: A psychoneurotic dread of some particular object or suuaUOl‘:é

Physno]og_]cal psychology: The branch of psychology that treats of t
relation between physiological and psychological processes.

Physiology: That branch of biology that investigates the processes -
functions of the living cells, tissues, organs, and organ systems of t
body—as distinguished from anatomy, which studies their Stfuctur?'

Pleasure principle: A psychoanalytic name for the hypothesis that a_s
pleasure results from the satisfaction of instinctual drives. The id !

assumed to be dominated by the pleasure principle. Cf. reality
principle.

Positivistic:

and

An adjective used rather loosely in the nineteenth century
to describe any discussion of human beings in the languag® o[
natural science. According to Ambrose Bierce, “Its longest exponen
is Comte, its broadest Mill, and its thickest Spencer.”
Posthypnotic suggestion: A specific order, given during hypnosis,
obeyed after the hypnotic state has ended. 1
Pragmatism:  Defined by William James as “the doctrine that the Who%
meaning of a conception expresses itself in its practical cons®
quences.” This doctrine became the basis for a highly influenti?
school of American philosophy. >
Preconscious: Those latent ideas and feelings that are potentiﬂ”Y con

: e
scious, even though the person may not be aware of them at !
moment.

to be
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Primacy effect: Th e
items of a serie(s: 2?: 111:11&:1;:1';; fli::t:eor atlflmzitmn e b A
N .with paetlnge Aoy an later items. Contrasts
Ojection: .
e e e oo o ..
ceived obi , : ization of a per-
3 ed object at a distance outside of the body. In social psychology,
o ;:sti:;fldtefr;gﬁﬁcz tt}r;) tassurr(lie that other pe_ople; experience t.he same
e of el gw a \]:'e o. In psychoanalyuc theory, projection is
gtteiling ® rept aysdl.de ego can defend itself from anxiety—by
Bisjective. test, Ap essed idea to someone else.
Bl D personality test, so-called because the person un-
into hg_sy projects his own feelings, attit.udcs, preoccupations, etc.,
Diyohiar .l perception of some am_blguous picture or situation.
ry: That branch of medicine dealing with the treatment of
Psyc}?;g:,h;)lo-g[cal disorders and abnormalities.
i alysis: A _system of psychologlcal hypotheses originated and
eveloped by Sigmund Freud as the basis of his technique for the
giﬁgf‘:amc treatment of personality defects, nervous and mental dis-
Psychogenic disorders: Disorders having their origin in psychological
PSyCE;f’ObIBI.ﬂS or conflicts. Contrasted \yith somatogenic.disorders.
¢k gy: The science of mental life, based on evidence obtained
rough the observation and analysis of one's own
p behavior of others.
sychometric: Any quanti
Psycﬁzpecmlly those used in mental te ) _
neurosis: A psycho[ogical or physiologlcal disturbance, less se-
vere than psychosis but severe enough to limit the patient’s social
ad_lustment and ability to work, usually attributed to some uncon-
Biga EC‘OUS ‘emotional conflict. Commonly abbreviated as “neurosis.”
opathic: A type of personality characterized by an inability to
Psycgestram immoral and anti-social impulses.
ﬁ‘ir;alhology; The study of psychological di
Psychophysics: In its narrow and
the work of G. T. Fechner,
several methods that are used t
have been attempts to apply the term more 8¢
of the relations between psyt:holog'l‘?al phenome
Pey }ll)rf{perties of stimuli. . - ;
chosis: Insanity. A mental illness characterized by cognitive disor-
ders so severe (often including delusions Of hallucinations) that
social adjustment becomes impossible and the patient must be placed
PSyC}‘::t(}iler medical supervision. . Hological method
s erapy: The treatment of disease by psychologica methods.
scale of measurement: The tyP® of measurement that is possible
when there exist empirical operations for determining the natural
zero value and for determining whether two ratios of the measured

behavior and the

tative technique of scientific psychology, but

sting.

sorders and abnormali-

traditional sense, which stems from
psychophysics ;s the name for the
thresholds. Recently there
nerally to any study
na and the physical
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attribute are equal. Ratio scales are more common in physics than
in psychology. . : e-
Reacltli]orf) ?ormatiggn: In psychoanalytic theory, reaction fol'ﬂlﬂr;lg:algty
fers to an unconscious mental process that converts a p
trait or disposition into its exact opposite. ) _—
Reality principlg: A psychoanalytic term used to describe ;he fl;’;‘cggsl_
of the ego in controlling the p]easure-see}nng 1d. impulses e
poning their gratification unti] external difficulties and co
can be avoided. Cf. pleasure principle. ' o hich later
Recency effect: The name used to refer to a situation in “’C e
items of a series are remembered better than earlier items. Co
with primacy effect. . —_—
Receptor: A specialized cell that is very sensitive to one kind ‘_Df Slj‘rr]n x
lation and that, when stimulated, initiates neural activity
Sensory nerve, a
Recall: Irrf discussions of remembering, recall denotes the arousa}li:é p
memory trace. Recall of verbal materials can be tested by as
Person to name or recite the items he has learned earlier. sore
Recognition: 1In discussions of remembering, recognition dc:notet&‘::cf by
ception accompanied by a feeling of familiarity. Can be tes scat-
asking a person to identify the familiar objects when they are
tered haphazardly among similar but novel objects. L coated by
Regression: In statistics, regression js a general term, origina fated
Francis Galton, to describe the relation beween two COfrgn 4
variables, In psychoanalytic theory, regression is the retu
younger stages of personality development. o rein-
Reinforcement: Strengthening. In discussions of conditioning, ﬁ]jkcli‘
forcement is any outcome of an act that tends to increase the
hood of that act under similar circumstances in the future. juntary
Repression: 1In psychoanalytic theory, repression is the 1o ulse.
rejection of any conscious awareness of a sexual or hostile Imptes a
Reproduction: 1Ip discussions of remembering, reproduction dc“‘(’jupli,
particular method of testing memory by asking the person to

o
cate, orally or graphically, some previously learned pattern
behavior.

Response:  Any pattern of
tions resulting from a
result of a stimulus,

Sensation: The process of sensing,
cern for the stimulus object resp

Sign: A stimulus that cap stand f
itself present as a stimulus,

Signal: A sign that is not a symbol.

Situation: An extremely complex stimul]
meanings for the or
situation.

ood
Smooth muscles: Found in the walls of the internal organs and bl

. ontrac-
glandular secretions and muscular Cm 25 @
ctivity that arises in the nervous syste

n con-
considered abstractly without
onsible for the experience. is not
Or or suggest something that

cial
us object that may have 5(53 g
ganism is often called, somewhat loosely,
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vessels, and innervated i

be‘.:ause, in contrasteto Ziellgfaftﬁ“ﬂ;g{zsw tfll]ZWO}E‘JS ke
Sociaslu;;ssi(:aﬁl‘)lpeamn?e‘ i

i pec:pll[g’ }:z?iizdtt)(])e: iVO?hpcrsonalit:\( questionnaires, the tendency
Socia‘iegsta?}llc land Commcn(g]atfle_ ose answers that seem socially most ac-

betvfecno &iyind'—rhjt branch gf psyphology that treats of the relation
Smarages dised m- ual.and his socn-al environment.

(bedily) ab rders: ‘D1sorders having their origin' in physiological
Bttt Bno-rmallt:cs._CO:ltrasted with psychogenic disorders.
Stiuluse ;‘\n odily scr]sauons, both external (touch) and internal.

e Sysm{nclhagge in energy that causes an excitation of the ner-
Sl _leading to a response.

i I_geflera!lzalton: In discussion

ti(;'*nl:;l;gn is said.to oceur when a response

different (Lne parucu!ar. st_lmulus is also observe
Stimulus ob'ec(t-m Xsua]]y 151mllar) stimuli.

l'eferredj oyt ny object that is the source of a stimulus. Often
StimiiTusres oosely as if it were the stimulus itself.

l_mmemponse (S-R) tl-'lcory‘: The theory that all psychological phe-

can be described in terms of stimuli and responses and the

lrucizi;rl(le-lmlons between them.

Comfits)rg;tzi In general, any doctrine that emphasizes structure, form,

Fiittienn IOI}, rather thqn function. As a psycholo.glcal theory, struc-
identif ries to describe the anatomy of conscious experience, to
tEgmﬁgni’n(e)ntal elements and' to state.the .laws governing their in-

ubjective: Th ften c‘:onlras.ted with funcyonallsm. . '
Conlfast d “t_WthI} e:gtsts only by virtue of consclous experience.

Bl with objective.
PTOcess' In psychoanalytic theor
art ‘f’her‘fb)’ a sexual desire is

Subliminage oY

UPereg;I' IBGIOW the threshold.
supere n the psychoanalytic concept of pe
“thatgo includes those prohibitions gnd ideal

comprise the moral and judicial aspects of perso

s of conditioning, stimulus gen-
that has been condi-
d in the presence of

ation is an unconscious

y, sublim
ed to motivate

desexualized and us

rsonality structure, the
s—Ilargely unconscious
nality.

Suprafirm:
yli:]é‘(ljllr.nma[: Above the threshold. '
e A meaningful sign, one¢ of a system of related signs whose
es are governed by rules.
t can be expressed in symbols and

Symbo];
c?)l,l:l knowledge: Knowledge tha
Sy”apse- municated to other people.
achisto:scoThf" region of contact bet
period . ,Arl instrument to pre
Peara = o time, usually so short
Thr‘35hold'nce seem instantaneous. .
scale. A statistically determined poundary point on
e, where one variety of experience changes into 2

ween neurons in chain.
sent visual stimuli for very short

that their appearance and disap-

a stimulus
ri nother. The
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absolute threshold is the boundary separating what we can Pefce“":
from what we cannot. The difference threshold is the smalles
stimulus change that produces a noticeable difference in perceptIO“:

Unconscious:  An adjective applied to any mental process w_hose opera
tion can be inferred from a person’s behavior, but of which the per-
son himself remains unaware and which he is unable to reF:?“ I?r
discuss. “The unconscious,” according to Sigmund Freud, "Is t:
true psychical reality; in its innermost nature it is as much ”nkn()“{
to us as the reality of the external world, and it is as incompletcb)f
presented by the data of consciousness as is the external world by
the communications of our sense organs.” —

Visual field: The more-or-less oval-shaped scene that we can .eXPB”eP -
visually when our eyes are immobile and fixed on some given pomn,
correlated roughly with the momentary pattern of stimu_lailo_” ot
the retina. Sometimes contrasted with the visual world, which is no_
bounded and which remains stable even when eye or head move
ments cause the visual field to change.

Weber’s law: According to H. C. Warren, Dictionary of Pfydfomi};
(Boston: Houghton Mifflin, 1934), Weber's Law is a formulation b
the relation between changes in stimulus-intensity and pefceptl‘;r-'
devised by E. H. Weber, and expressed as follows: “The II‘-‘St pe
ceptible difference of sensation occurs when the stimulus is mcreat?on
(or decreased) by a certain proportion of itself, that propor ;las
being constant for any given sense.” Further experimentation ool
indicated that the law s only approximately true. The nameé
suggested by G. T. Fechner; cf. Fechner's Law.
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SOME SUGGESTIONS FOR FURTHER READING

The following suggestions are offered in the hope that some readers
may want to learn more about psychology. Two different kinds of
suggestions seem appropriate: (1) books that professional psycholo-
gists must know and use, books that contain the core of a graduatc
program leading to an academic degree in scientific psychology; and
(2) the more enjoyable, yet equally trustworthy books for the gen-
eral reader. I have tried to offer both, but to keep them distinct, 11
the following paragraphs.

First, the basic references. Anyone whose appetite has beer
aroused by a specific issue, and who wishes to pursue it into that vast
wilderness known as the technical literature of psychology, should
find that the notes accompanying each chapter will help him t0 get
started in the right direction. In those notes there are repeated refer-
ences to such basic texts as Boring's 4 History of Experimé’”m[
Psychology; Carmichael’s Manual of Child Psychology; Field, M2
goun and Hall's Handbook of Physiology: Neurophysiology; Festinge’
and Katz's Research Methods in the Behavioral Sciences; Geldard's
The Human Senses; Hilgard’s Theories of Learning; Hilgard and
Marquis’s Conditioning and Learning; Hunt's Personality and the
Behavior Disorders; Lindzey’s Handbook of Social Psychology:
Stevens’s Handbook of Experimental Psychology; Terman and MeT-
1ill's Measuring Intelligence; White’s Abnormal Personality; wood-
worth and Schlosberg’s Experimental Psychology; and many others:
Anyone who diligently masters such books as these will have gone 2
long way toward acquiring the verbal mannerisms of a professiﬂﬂﬂl
psychologist.

In order to go further, a really determined reader will have t©
tackle the periodical literature. Guidance in that undertaking should
be sought in Psychological Abstracts, where most of the world’s litef-
ature in psychology is regularly surveyed, abstracted, and topically
indexed, and in the Annual Review of Psychology, which since 1950
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has been publishing summaries of work reported each year in the
major fields of psychology. Because their facts are packed as tightly
as possible, these guides cannot be recommended as casy reading.
Fortunately, however, the American Psychological Association has
since 1956 published a sprightly and interesting journal of book re-
views, a journal entitled Contemporary Psychology, where it is pos-
sible, almost painlessly, to keep abreast of the more important books
in psychology.

But what of the general reader? What books can be recommended
to the person who is interested but has no intention of making psy-
chology a career? In answering this question personal taste intrudes
to a far greater extent. For example, I am immediately struck by
how many more excellent and readable books are available to the
general public in the fields of psychiatry and clinical psychology
(Freud, Jung, and Adler in paperback decorate every American
drug store) than in the more academic fields of experimental, physi-
ological, comparative, differential, and even social psychology. And
even within these more traditional fields, it is my impression that the
British have done more than we to popularize the subject. With a
few exceptions, academic psychologists in the United States have
tended to channel their expository energies into the production of
textbooks—which may explain why it seems SO natural to refer to
them as academic psychologists. Even here, however, my personal
Preference is for a text by a Canadian, D. O. Hebb, A Textbook of
Psychology (Philadelphia: Saunders, 1958), because it is relatively
short (as introductory texts go), because it provides a firm grour_ld_—
Ing in physiological mechanisms, and because it is written with spirit
and imagination.

Accompanying the textbook for most _ :
bpok of selected readings; my favorite in this category JsAConmbu—
tions to Modern Psychology, compiled by Dulany, DeValois, Beards-
lee, and Winterbottom (New York: Oxford University Press, 1958).
But one hesitates to send the general reader to such books as these;
the odor of the schoolroom is likely to spoil them for many people.

One attractive and authoritative series of popular books in psy-
¢hology has been published in paperback by Penguin Books. The
Series includes such titles as Eysenck’s Uses and Abuses of Psychol-
9gy; Hunter’s Memory: Facts and Fallacies; Sluckin’s Minds and

achines; and several others equally rewarding.

introductory courses is a
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The amount of psychological writing increases exp_ODCHﬂa”Y fro;r;
year to year, and there must be hundreds of excellent items thaft ne]‘i!st
reach my desk. I fully recognize the inadequacy of the fol]owmg.t to.
All I can truthfully assert is that I have found alI‘ the ’books on 11 e
be both informative and readable; but let no one imagine th.at al £
informative and readable books in general psychology are included:

R. C. Birney and R. C. Teevan (Eds.), Instinct. New York: D. Van
Nostrand, 1961. 4 &dd
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J. S. Bruner, The Process of Education. Cambridge: Harvard Univer-
sity Press, 1960. , "
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J. Strachey.) London: Hogarth Press, 1957. b
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Dover Publications, 1950.
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F. 8. Keller, Learning: Reinforcement Theory. New York: Rando
House, 1954,
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don: Methuen, 1952, M

J. Piaget, The Language and Thought of the Child. (Trans. by M-
Gabain.) Reprinted by Meridian Books, 1955,

A. Scheinfeld, Women and Men. New York: Harcourt Brace, 1943'

B. F. Skinner, Science and Human Behavior. New York: MacmillaD:
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L. M. Terman and M. H. Oden, The Gifted Child Grows Up and Th;
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That should be enough to get started. By the time these have beell
explored, the reader should have a reasonably clear notion O.f wha
kind of psychology he likes and where to go to find more of it.
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Absenteeism, 6
Accidents, 6
Acoustic analyzer, ear as, 100-1
Acquiescence, 325
Acquired characteristics, 130, 346
Acute experimental preparations, 180
Adz_&ptation, 132; animals, 214; defini-
tion, 346; sensory, 99-100; social,
219
Adjustment, emotional, 6
Adler, Alfred, 237
Adolescence, 311
Advertising agency, 6
Afinogenov, 186
Agassiz, Louis, 70
Aggression, 239
Agreeab[eness-disagreeab]encss contin-
uum, 21
Americans, wants of, 267-68
Amnesia, 346
nal zone, 243
ﬁggcdotal method of study, 214
_- nal Magnetism, 286
Ani::al psychology, 131
N als, 2; adaptation, 214; anecdotal
elhoc_i of study, 214; anthropo-
glsc?rph:sm, 214-15; behavior, 213-
Wa’v behaviorists and, 219; brain-
catses, 36; breeding behavior, 220;
206’ ;Scape behavior of, 205-7, ill.
215:—]609'; Clever Hans, the horse,
e il 215; dogs, 181 ff.; feed-
P ehavnor,.221—22; frogs, 121-
m(;n:nd functionalism, 65-66; hor-
e is, 2_20; human intelligence in,
ing, nstincts, 222, 223, 224; learn-
ma]il;TOC_ess._ in study of, 205; mam-
awon instincts, 224; maternal be-
Darsinr{ 223-25; monkeys, 225-28;
ony, law of, 214; rat behav-
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25

ior, exclusive study of, 218-19; rats,
223-25; retrieving behavior, 224-
25; ring doves, 220-22

Anomie, 232

Anthropology, 23

Anthropometric Laboratory, 142

Anthropomorphism, 214-15

Anticathexis, 241

Anti-intellectualism, 63, 191, 246

Anxiety, 83-84; castration, 243; defi-
nition, 346; free-floating, 241; meas-
urement of, §3-84

Appearances, 306-8, ill. 306

Applied psychologists, 7

Aristotle, 12

Army Alpha Test, 4-5

Arnheim, Rudolf, 127

Art of Travelling, 134

Ascending reticular activating system,
33

Aspiration, levels of, 264, 265, 269

Association, 20, 218, 285-86; build-
up, 194; conditioning experiment,
186; decay, 194; of ideas, 139;
memory, 168-69, 171; place-object,
302-3: recall, 194; theory of, 13

Associationism, 139, 193; definition,
346

Associationistic psychology, 75

Association test, 139

Associative reflex, 184

Attention, 20, 156; definition, 346;
span of, 46-47

Attitudes, study of, 94-95

Audition, pioneer work in, 100-1

Auditory nerve, 346

Auditory objects, 154-56

Autonomic nervous system, 204, 346

Awareness, levels of, 25-37 (see also
Consciousness and Unconscious)
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Babies (see Child)

Babinski, Mr., 285

Balbiani, Mr., 285

Beaunis, H., 287-88

Bechterev, Vladimir M., 183-84; Pav-
lov quarrel, 184-85

Behavior: animals, 213-28 (see also
Animals); association, 194; auto-
nomic nervous system, 204, 346; be-
havioral atoms, search for, 193-
212; breeding cycle, 220; cats, es-
cape behavior of, 205-7, ill. 206,
209; comparative, science of, 214;
complex, 2I8; conditional reflex,
181, 182, 186-188, 218, 361n.: defi-
nition, 346; economic, 261-64; ef-
fect, law of, 207; elicited responses,
210; emitted responses, 210; exer-
cise, law of, 207; feeding, 221-22;
fundamental unit of, 211-12; in-
stinctive, 251; instrumental condi-
tioning, 202; learner's effort after
meaning, 200; learning: condition-
ing in, 202, laws of, 206-7; mater-
nal, 223-25: maze learning, 208:
motor skills, 200-1; operant condi-
tioning, 210-11, i/l 211; operants,
210; paired-associates learning, 194;
respondents, 210; response generali-
zation, 203-5, j. 203; retrieving,
224-25; rewards and punishment,
207; “satisfying state of response,”
207: sequential, 278; servo-mech-
anism, 201; S-R approach, 194-95;
S-R theory of learning, 195-97.
stimuli, 256; subjective behavior-
ism, 210

Behavioral atoms, search for, 193-212
(see also Behavior)

Behaviorism, 66-67; definition, 346;
introspection, 218; subjective, 210
Behavioristic psychology, aim of, 66—

67
Behaviorists, animals, study of, 218—
19
Bell, Charles, 175
Bentham, Jeremy, 230-31, 261
Berger, Hans, 29

Bergson. Henri, 16, 46, 232

Berkeley, Bishop, 61. 62

Bernard, Claude, 178; internal en-
vironment of the body. 254; ma-
terialism, 173

Bernays, Martha, 234

Bierce, Ambrose, 350

Binet, Alfred. 45, 285-93, 295, 313,
ill. 287; Binet-Simon scale, 288.
293; birth, 285; career, 285fT;
death, 287; education, 285; evalua-
tion, 293; intelligence quotient, 292:
mental functions, measuring. 289:
90; “Metric Scale of Intelligence.
291-92; as playwright, 288; wrnt-
ings, 286, 287-88, 289

Binet-Simon scale, 288, 293 T

Biographies: A. Binet, 285-93; G- i
Fechner, 93-94; S. Freud, 233-47.
F. Galton, 133-46; W. James, 67~
78; 1. P. Pavlov, 176-92; W. Wundt,
14-24

Biological evolution, 11, 129-31

Biology, 217

Bird watchers, 219

Birth, as sudden transition, 297-98

“Bit,” 153

Blyth, Edward, 131

Body, internal environment of, 254

Body temperatures, 255-56

Bolsheviks, 185

Boomerang effect, 331-32

Boring, Edgwin G., ix—x, xi, 93, 145-46

Borrowed-energy theory, 268—69

Boveri, Theodor, 217

Boy, sexual impulses of, 24344

Braille printing, 47 o

Brain: ascending reticular actwatmfg
system, 33; awareness, 15""?15_0'
33-34; damage, 163; excitatioh
189; hypothalamus, 259; inhibition
189; memory, 163; pleasure center
258-59, ill. 260; sequential behav-
ior, 278 .

Brain waves, 29-32, /. 30, 31; ani-
mals, 36; definition, 346; sources:
30-31

Breeding behavior, in animals, 220



Breuer, Joseph, 76, 234

Briefer Version, 76

Briicke, Ernst, 174, 233

Bruner, Jerome S., x, xi; personality,
dramatic theory of, 242

Buffon, Comte de (sce Leclerc, G. L.)

Business, and psychology, 6

Cannon, Walter B.: drive theory, 257;
homeostasis, 256, 348; motivation,
253

Carnegie Institute of Technology, 264

Cartesian philosophy, 175

Castration anxiety, 243

Cathexis, 241, 346

Cats: escape behavior of, 205-7, ifl.
206, 209

Cattell, James McKeen, 45, 288-89

Center for Advanced Study in the
Behavioral Sciences, x

Central nervous system, 346

Characteristics, acquired, 130, 346

Charcot, Jean Martin, 283, 284, 286

Cthago University, 65

Child, 2; adolescence, 311; appear-
ances, 306-8, ill. 306; Aristotle, 12;
cognitive transitions, 298; compe-
tence, 281; concepts, systems of,
29?; conditional reflex, 218; cumu-
lative hypothesis, 297; distinct stages
theory, 297: emotional responses,
2'18; erogenous zones, 242; evalua-
}-lon' 270; explicit knowledge, 311;
rustration, 239; growth period,
294-95: id, 239; intelligence, testing
of, 286; intelligence quotient, 292,
g?nstancy. 295-96; language, 303~
N mental imagery, 138; “Metric
cale of Intelligence,” 291-92; mind,
12-13, 294-315, at birth, 12; ob-
fr‘:tS. concept of, 300-2, ill. 301;
cazh(i'HEd‘- 297-98; perceptual-motor
temr inations, 303; personality, sys-
Ciat?‘ of, 239-40; place-object asso-
299103n, 302-3; reality, view of,
279.“ 03; f‘egression, 298; rewards,

; spatial conception, 126-28,
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ill. 127; swaddling, 179: symbolic
knowledge. 312-14, ill. 313; sym-
bols, 303; wvisual field. 309-11;
weaning, 243; willfullness, 304;
working with, 288

Childhood, memories of, 171-72

Child psychology, 290-91

Chromosome, 163, 217

Chronic preparations, 180-81

Civilization and lis Discontents, 238

Clark University, 65, 237

Classes, in recognition, 147-49

Classification, W. James on, 148

Clever Hans, the horse, 215-16, ill.
215

Clinical method, 316 ff., ill. 317

Clinical phychiatrists, 6

Clinical psychologists, 6

Clinical psychology, 76

Cognitive, definition, 346

Cognitive transitions, 298

Coleridge, 103

Columbia University, 65; Teachers

College, 193

Communication, 328 f.; boomerang
effect, 331-32; correlations, 333;
experimental approach, 332-33;

persuasive art of, 329-32; race prej-
udice, 332-33; two-sided presenta-
tions, 329-32 (see also Mass com-
munication and Persuasion)
Communication system, 152-53
Comparative behavior, science of, 214
Comparative psychology, 214, 216-19
Competence, in planning, 279-81
Complex behavior, 218
Compound perceptions, 101-2
Comte, Auguste, 10, 11, 131, 350
Conception, 98
Concepts, system of, 299
Conceptual space, 115
Conditional reflex, 36
218; behavior and,

1n; in babies,
186; definition,

182; discovery of, 181; studies on,
187-88
Conditioned reflex, 361n
Conditioning, 182; definition, 347,

learning, 202; operant, 210-11, ill.
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211; Pavlovian, 182, 202, 217-18,
349, ill. 183

Conflict, types of, 272-74, ill. 273

Confusability, use of, 91

Connection-system, 193

Conscience, 240

Consciousness, 11, 195; analysis of,
17; anxiety, measurement of, 84;
attention span, 46—47; definition, 25;
degrees of, 28-29; dreams, 56-57:
drugs, 58; eye movements, 51, i/l
52, 53; fixation, 51; Freudian slip,
58; hypnosis, 57-58; immediate
memory, span of, 47-49; James on,
39 ff., 74-75; nature of, 33; precon-
scious, 54-55; projection, 40-41;
properties of, 27-28; rhythmic pat-
terns, perception of, 41-43: selective
functions, 38-59; span of, 49;
“Stream of Thought,” 39-40, 74-
75; thinking, 55-56; unconscious,
58-59; Wundt on, 17, 20

Conscious span, 46

Consistency, in persuasion, 343

Contributions to the Theory of Sen-
sory Perception, 16

Coordinations, perceptual-motor, 303

Cornell University, 19

Correlations, 145, 333

Correns, Karl E., 217

Covariation, 145

Creative thinking, 54-55

Croce, Benedetto, 16, 232

Cropmilk, 221

Cumulative hypothesis, 297

Cuvier, Baron, 130

Cyon, Ilya, 178

Cytology, 217

Darwin, Charles, 11, 130, 249; adap-
tation, 214; comparative psychol-
ogy, 214; evolutionism, 129, 131,
191-92, 347; gemmule theory, 135—
36; and Pavlov, 178, 191; writings
129, 131

Darwin, Erasmus, 130

Da Vinci, Leonardo, 238

Defense mechanism, 241

Descartes, René, 175, 229

Descent of Man, The, 131

Destructive instincts, 239, 253

De Vries, H., 217

Dewey, John, 4, 16, 60, 77; instru-
mentalism, 64; pragmatism, 63-65;
progressive education, 64-65

Dictionary of Psychology, 354

Difference threshold, measurement of,
88-89

Digestive system, Pavlov on, 180 ff.

Direction, 124

Discrimination, 347; failure of, 91

Dissociation, 284

Distinct stages theory, 297

Dogs, 181 ff.

Dream analysis, 234-35

Dreaming, 32

Dreams, 32-33, 162; memory, 170-
71; nature of, 56-57; psychoanal-
ysis, 235; wish-fulfillment, 239

Drives, 252, 347

Drive theory, 257; (see also HomeO~
stasis)

Drugs, 58

Du Bois-Reymond, Emil, 174

Duncker, Karl, 101

Durkheim, Emile: positivism, 16; 50°
cial action, studies of, 240; on social
solidarity, 245; suicide, study of;
232; utilitarianism, 231

Ear, as acoustic analyzer, 100-1
Ebbinghaus, Herman, 197, 198
Ecology, 218

Economic behavior, 261-64
Eden, Murray, 358n

Edison, Thomas, 24

Education, 4, 64—-65

Edwards, Allen, 324, 325
Effect, law of, 206-7, 256, 349
Ego, 238, 239, 240, 241, 246, 347
Ego-ideal, 240, 347

Eidetic imagery, 169

Einstein, Albert, 115
Electroencephalogram, 29, 347



Elements of Folk Psychology, 23
Elicited responses, 210
Eliot, Charles William, 69, 71
Emerson, Edward, 67-68
Emerson, Ralph Waldo, 248, 249, 269
Emitted responses, 210
Emotional adjustment, 6
Emotional responses, 218
Emotions, 20, 22; definition,
James-Lange theory, 73-74
Empirical methods, 12
Empiricism, 11-14, 75-76, 230, 347
.(SM also Evolutionism, Material-
ism, Positivism, and Utilitarianism)
Empiricists, British, 61, 74, 84, 90,
193
Energy, 270
England, 14
English Men of Science, 136
Engram, 182; definition, 164, 347
Enlightenment, 191, 229, 246
Environment, 223
Erogenous zones, 242; definition, 347
Eros, 253
Essay Concerning Human
standing, 12-13
Ethic, 22
Ethology, 219
Eugenics, human, 136-37
Europe: comparative psychology, 219;
e?hOIOgy. 219; pragmatism, 63; so-
cial thought in 1890s, 232
Evaluation, 270
E:alua'tiv? inconsistency, 274-75
olutionism, 230; biological, 11,
129-3, 191-92, 214; definition,
347; functionalism, 132; influences
of, .131—33; social Darwinism, 132;
§taustical analysis, 133; variation,
!mportance of, 132-33 (see also
Ezpiricism: . Materialism, Positiv-
EXcilc; and Utilitarianism)
Exerc.menl-calm continuum, 21
o 15&.' law of, 206, 207
XPEC.tallons. in recognition, 151-52
J(pﬁr{menlal neurosis, 190
Perimental psychology, 16, 23; lab-
Oratory, first, 18-19

347,

Under-

Index 377

Explicit knowledge, 311
Eye movements, 51, ill. 52, 53

Failure of discrimination, 91

Faith, 77

Fatigue, 6

Fear, 186

Fechner, Gustav Theodor, 292, 344,
347, 354; description of, 93-94;
difference threshold, 91; just notice-
able difference (jnd), use of, 91-93;
measurement, methods of, 20; psy-
chophysics, 351; sensations, meas-
uring, 85, 91; sensory physiology, 14

Fechner's Law, 20, 347, 355

Feedback loop, 201, 362n; in servo-
mechanism, 254, ill. 255, 256

Feeding behavior, 221-22

Feelings, 20, 22

“Felony-proneness test,” 323

Féré, Charles, 285, 286

“First signaling system,” 191

Fixation, 51, 242, 347

Folk mind, 23

Forgetting, ill. 196

Fourier, J. B. 1., 101

“Friulein Anna 0., 234

Free association, 234 ff., 347-48

Free-floating anxiety, 241

Free will, 70-71

Freud, Sigmund, 16, 46, 76, 171, 284,
322, ill. 237; and Adler, 237; anti-
intellectualism, 191, 246; birth, 233;
and Briicke, 233; career, 233; child-
hood memories, 171-72; clinical
method, 315; dream analysis, 234-
35; dreams, 162, 235; education,
174, 233; evaluation of, 246-47;
feminine psychology, 244; free as-
sociation, 234-36; Freudian slip, 58,
237, 348; guilt, 245-46; instincts,
253; as instinct theorist, 253; and
Jung, 237, materialism, 174; neu-
rosis, 241-42; personality systems,
238-42; pessimism, 246; positivism,
229, 230; sclf-analysis, 236; sexu-
ality, 236, 253, infantile, 242—44; as
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social theorist, 244-46: Trieb, 253;
unconsciousness, 176; value systems,
276, writings, 234, 236-37, 238,
244, 245

Freudian slip. 58, 237, 348

Frogs, visual modality of,.121-22

Frustration, in child, 239

Functionalism: animal behavior, 65—
66; definition, 348; evolution, 132;
origin of, 65;in U.S.A., 66

Functional psychologists, 77

Functional psychology, 66

Future of an llusion, The, 238

Galanter, Eugene, x, xi

Galton, Francis, 45, 85, 286, ill. 135:
associationism, 139; birth, 133:
career, 134 ff.; correlation, 145; co-
variation, 141-45; education, 133-
34; eugenics, human, 136-37; eval-
uation of, 145-46; intelligence,
measuring, 288, 289: inventions,
134, 138; measurements, 137-38,
315; mental imagery, 138-39: nor-
mal correlation surface, 143; re-
gression toward the average, 142-
43, statistical method, 315; uncon-
scious, 139-40:; writings, 134, 136

Gemmule theory, 135

Generalization experiment, 188

Genes, 163

Genetics, 217

Genital sexuality, 244

Germany, 8, 14, 173-74

Gestalt, 348, 357n

Gestalt psychology, 348; grouping,
rules of, 122-26; perception, 101-2,
ifl. 102

Gibson, J. J., 103

Girls, sexuality of, 244

Goads and guides (see Motivation)

Gratification, 279

Grouping, 48, 158; rules of, 122-26

Growth period, 294-95

Guides (see Motivation)

Guilt, Freud on, 245

Guthrie, Edwin R., 208

“Habit,” 72

Habit, 125, 2435, 348

Hall, C. S., 235

Hall, Marshall, 176

Hallucination, 162

Halo effect, 274, 348

Hamilton. G. V., 286

Hand. human, 277-78, ill. 278

Happiness, 231, 232

Harlow, Harry F., 225

Hartley, David, 14

Harvard University, x, 61, 65; Center
for Cognitive Studies, xi: experi-
mental psychology course, first, 7!?
Harvard College. 71: Lawrence Sci-
entific School, 69; New Spencer
elective, 71

Hearing, 20, 100-1

Hebb, D. O., 34

Hedonism, 258-59, 278-79

Heidelberg, 15

Helmholtz, Hermann Ludwig von. 14,
15, 85, 174, 229, 292

Helmholtz School of Medicine. 174

Henneguy, 287

Henri, Victor., 289, 291

Henry Holt and Co.. 71

Hereditary Genius, 136, 137

Heredity, 217, 223

Hering, Edwald. 14

Herrnstein, Richard. xi

Hilgard, E. R., 195

History of the Psychoanalytic Moves
ment, 238

Holmes, Oliver Wendell., 61, 25! _

Homeostasis: adjustment process. sz
definition, 348; description of. ;54‘
law of effect, 256-57; marginal
utility, 262: motivation. 254, 256~
57; social motives, 269 (see also
Drive theory)

Hormones, 220, 222

Hovland, Carl 1., 332

How to Improve Your Memory, 169

“How to Make Our Ideas Clear,” 61

Hull, Clark L. 195; on “satisfying
state” of response, 207; S-R theorY,
195-97, of learning, 207



Human Faculty, 136

Hunger, 254-55, 257

Hunt, William Morris, 68

Huxley, Thomas H., 11, 129

Hypnosis: definition, 348; hysteria,
treatment of, 234, 283; mental
disorders, 284; unconscious,
57-58

Hypothalamus, 259

Hysteria, 348; hypnotic
234, 283

treatment,

Id: cathexis, 241; definition, 348; ego
and, 240; function of, 238, 246; in
infant, 239

Ideas, 14, 61

Identification, 240, 241, 348 (see also
Recognition)

Imagery, 239; eidetic, 169; mental,
138-39

Imag_c theory, of meaning, 61-62

Imagmntion, 139

}mmt“.diate memory, span of, 47-49

nborn reflex, 182

Incest, 245

IHC9nsistency, evaluative, 274-75

Indicant, 83

individua] mind, 23

Industrial psychology, 6

II‘Ifant_(see Child)

I:iannle sexuality, 236, 242-44

Inference“ in perception, 105
Ormation: and law of exercise, 207;
?eaSllremems of, 152-54, 156; re-

undancy, 157-58; selection of,
]56—59

:iOrmalion capacity, 152

: nam?alion theory, 348
v ¢ritance of acquired characteris-

' '¢s” doctrine, 130, 135

Nhibition, 349

:’;;b-lc_)t test, 41, 349, ill. 41

‘{ries into Human Faculty and 1ts

N (’.l'e."opmenr, 137
Sanity, 2, 282

NStinet o

n:tfnctgve behavior, 251
Inctive sexuality, 253

379

Instincts, 220; in animals, 222, 223,
224; definition, 349; destructive,
239, 253; Eros, 253; list of, 249-51;
mammalian, 224; motivation, 249—
51; nature of, 175; physiological
drives, 251-53; pleasure principle,
239; primary emotions, 251; total
number, 251

Instrumental conditioning, 202

Instrumentalism, 64, 65, 349

Intelligence: in animals, 215; measure-
ments, 288-93; testing, 286

Intelligence quotient (1.Q.), 292, 349;
child, 292;
constancy of, 295-96

Intelligence testing, 318-19

Intelligence tests, 4

International Health Exhibition (Lon-
don), 142

Interpretation of Dreams, The, 236

Interval scale of measurement, 82, 349

Introduction 10 Experimental  Psy-
chology, 287

Introspection, 18, 66, 215; anxiety,
measurement of, 84; behaviorism,
218 (see also Self-observation)

Introspective observation, 22

Introspective psychologists, 74-175

Introspective psychology, 132

1.Q. (see Intelligence quotient)

Isolation, perceptual, 34-36, ill. 35

Index

James, Henry Sr., 67

James, William, 16, 171, 232, 344, ill.
69; birth, 67, careel, 69 ff.; con-
sciousness, 39 ff., 74-75; death, 77;
education, 68-70; emotions, 73-74;
empiricism, 75-76; evaluation of,
77-78; free will, 71; habit, 72, 245;
health, 70; instincts, 253, list of,
249-51; parents, death of, 72-73;
perception, 41, 104-6; pragmatism,
60; psychology, definition of, 1,.2‘;
Peirce and, 60, 62; radical empirt-
cism, 75-76; self, 75; soul-sick, 70;
“Stream of Thought,” 39; truth,

pragmatic formulation, 62-63; writ-
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ings, 62, 64, 73, 74, 76-77; Wundt,
17

James-Lange Theory of Emotion, 73

Janet, Pierre, 284

Jennings, H. S., 65

Jevons, W. Stanley, 231, 261

“Jimmy,” 76

Ind (see Just noticeable difference)

Johns Hopkins University, 65

Jones, Ernest, 237

Judgments, and feelings, 22

Jung, Carl G., 46, 237

Just noticeable difference (jnd), 91—
93, 349

Juvenile delinquents, 279

Kant, Immanuel, 120

Karchevskaya, Seraphima (Sara), 178—
79

Katona, George, 264

Kelvin, Lord, 79

Kinesthesia, 349

Knowledge: conscious processes, 13;

explicit, 311; symbolic, 312-14, i/,
313

Koffka, Kurt, 101
Kohler, Ivo, 118 ,
Kdhler, Wolfgang, 101

Laboratory, first, 18-19

Lamarck, Chevaljer de, 130

Lange, C., 73

Language, 24, 303-5

Lashley, Karl, 164-65, 208

Law of effect, 206-7, 256, 349

Law of exercise, 206, 207

Law of parsimony, 214 (see also
Morgan’s canon)

Lazarsfeld, Paul F., xj

Laziness, 248-49

Learner's effort after meaning, 200

Learning, 194, 240; animals, study of,
205; behavior, 251; conditioning,
202; definition, 349; effect, law of,
206-7; exercise, law of, 206; laws
of, 206-7; maze, 208; motor skills,

200-1; nature of, 206; nonsense syl-
lables, 197-200, ill. 196; paired-
associates, 194; participation, active,
340-42; puzzle box experiment,
205-6, ill. 206; rewards and punish-
ment, 207; servomechanism, 201;
S-R approach, 195-97, 256; values,
268-69

Leclerc, George Louis, Comte de Buf-
fon, 130

Lectures on Conditional Reflexes, 188

Lehrman, D. S., 222

Leipzig, 15, 18, 23

Lenin, Nikolai, 185

Lewes, George Henry, 178

Lewin, Kurt, 10]

Libido, 239, 349

Life, 1-2, 25-26

Limen, 85, 349
(see also Threshold)

Literal perception, 103

Living systems, study of, 18 .

Locke, John, 12-13; 245; assoc;a’
tionism, 193; reality, views of, 9

Logic (J. S. Mill, 1843), 16

Logic (W. Wundt, 1880), 22

Long-term memory system, 169 ¢

Lowered synaptic resistance, theory of,
163-64

Luck, 262, 265

Ludwig, Carl, 174

Lysenko, Trofim Denisovich, 130

McDougall, William, 251, 253

McGill University, 34, 258

Mach-Eden illusion, 116-17, ill. 117

Mach, Ernst, 358n

Magendic, Francois, 175

Malinowski, Bronislaw, 245

Mammals, 224, 254

Marginal utility, theory of, 261-62,
ill. 261

Marshall, Alfred, 231, 261

Masochism, 239

Mass communication, 331, 332 (se¢

also Communication and Persua-
sion)



Materialism, 11, 14, 173-75, 230; defi-
nition, 349; objections to, 26; and
pioneer psychology, 174-75 (see
also Empiricism, Evolutionism, Pos-
itivism, and Utilitarianism)

Maternal behavior, 223-25

Mathematics, 229

Mathematics-Deductive Theory of Rote
Learning, 195

Mathew, Patrick, 131

Maximum happiness principle, 231

Maze learning, 208

Meaning: Berkeley on, 61, 62; image
theory of, 61-62: learner’s effort
after, 200; pragmatic theory of, 66

Measurements, 315; anxiety, 83-84,
attitudes, study of, 94-95; aware-
ness, levels of, 37; “bit,” 153; con-
fusability method, 91; correlation,
1?5; covariation, 145; definition, 81;
dlffcrence thresholds, 88-89; dis-
Crimination, 94, failure of, 91; Gal-
ton and, 137-38; indicant, 83; in-
formation, 152-54, 156; intelligence,
2_38—93; interval scale, 82; just no-
ticeable difference (jnd), use of,
?1“93: of memory span, 289; men-
223‘ functions, 289-90; methods of,
81, ;notor, 289; nominal scale of,
95- 49_—50; numerical magnitudes,

+ ordinal scale of, 81-82, 350;
gﬁ’;?eptual equipment, 156; proba-

i, ¥ curve, 141; psychology, 79~

l_at’iOPSYChophysical methods, 85;
tione scale, 83, 351-52; of sensa-

g 84-85, 91, 289; similarity,
Sli;nj;ature. 140-41, ill. 140, 141;
“THinalle ‘genc':ralization, 91; sub-
Stimun stimuli, 85-87; supraliminal

an L 8‘5—87: threshold, 87-88, ill.
81’ lzl;lll Interval, 82; value of, 79—

Meey, 1-72; Weber's Law, 89

Mook Paul, 315-16, 317, 321

en]Ory: ARG A :

b association, 168-69, 171;

amaglcal mechanism, 163; brain

170“;?3 163; definition, 349; dreams,

q 2‘; engram, 164; Freud on,
* <415 hallucination, 162; im-

Index 381

mediate, span of, 47-49; long-term
s-ystcm, 169; lowered synaptic re-
sistance, 163-64; molecular theory
of, 163; nature of, 172; Proust on,
160-62; recall, 150; recognition,
150, 151; repressed, 241; reproduc-
tion, 150; retrieval, 165, 166; stor-
age, 165-66; symbols, 166; tempo-
rary, 169-71, ill. 170; workaday,
166; Wundt, 20

Memory span, measurement of, 289

Mendel, Gregor, 135-36, 217

Menger, Karl, 231, 261

Mental activities, 56

Mental development, 4

Mental disorders, 282-84

Mental dissociation, 284

Mental functions, 23, 289-90

Mental illness, 71

Mental imagery, 138-39

Mental life, science of, 1-2 (See also
Psychology)

Mentally retarded, 2

Mental processes, 24

Mental testing business, 4

Mental tests: Army Alpha, 4-5; Binet,
289-92: early, 4; predictability, 296;
single number, 296-97; variety, 4-5
(See also Tests)

Merrill, M. A., 293

Metabolism, 164

“Metaphysical Club, The,” 61

Metaphysics, 10, 16, 23

“Metrical Scale of Intelligence,” 291

Metronome, 20, 41

Mill, John Stuart, 15, 24, 231, 286,
350

Milner, Peter, 258
Mind: child, 12-13, 294-315; con-

nection-system, 193; conscious, 239;
empiricist theory of. 12; folk, 23;
Freudian system, 238 ff.; function
of, 65; individual, 13, 23: instru-
méntalism, 65: modern, 2; nativist
theory of, 12; senses, 13; structure
of, 65; unconscious, 239

Molecules, 163

Money, 271-72
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Monkeys: behavior of, 225-28; hand,
ill. 278; planning, 277

Montreal, 258

Morale, 6

Morgan, C. Lloyd, 213-14

Morgan's canon, 214, 218 (see also
Law of parsimony)

Moses and Monotheism, 238

Motivation, 349; aspiration, levels of,
264, 265, 269; Cannon, 253; compe-
tence, 280-81; drives, 257; Freud,
253; hedonism, 258-59; homeostatic
drives, 254, 256-57, 265; hunger,
254-55, 257; instincts, 249-51; luck,
262, 265; operational definition,
256; physiological drives, 252; phys-
iological theories, 253-54; principle,
single, search for, 249; reinforce-
ment, 256, 257-58: regulating
mechanisms, 254 satisficing, 264—
65; servomechanism, 254, 265; as
source of energy, 270: study of, 249;
tension-reduction, 269; thirst, 254—
55, 257; value, theory of, 259-66

Motor skills, 200-1, 349

Miinsterberg, Hugo, 76

Muscles, 352-53

Mutations, 133

Index

Nativism, 12

Natural History, 130

Natural Inheritance, 136

Natural laws, 229

Naudin, Charles, 136

Nazis, 8, 238

Nerves: auditory, 346; chemical proc-
esses, 14; electrical processes, 14
muscular  movements, 176; optic,
350; sensory processes, 175-76; vi-
brations, 14

Nervous system, 14, 175; autonomic,
204; central, 346; engram, 164; hys-
teria, 283

Neurology, 349

Neuron, 349

Neurophysiology, 349

Neurosis, 241-42, 349 _
Newman, James R., ix, x, xi
New psychology, 18
New Spencer elective, 71
Newton, Isaac, 12, 114-15
Nominal scale of measurement, 81,
349-50
Nonsense figures, 148-49, ill. 149
Nonsense syllables, 197-200
Normal correlation surface, 143
Numerical magnitudes, 95

Objective, 350

Objective Psychology, 184 -

Object-place, and association, 302~

Objects, 154-56, 300-2, ill. 301

Observations, 18

Observations on Man, 14

Oedipus complex, 243-44, 245

Ohm, G. S., 100

Old psychology, 18

Olds, James, 258

On Double Consciousness, 286 i

On Some Omissions of Introspectt’
Psychology, 74 211

Operant conditioning, 210-11, ill-

Operants, 210, 350

Operationism, 350

Optic nerve, 350

Oral zone, 243

Order effect, 340 82

Ordinal scale of measurements, 81-0=
350

Organization Man, The, 323 4

Origin of Species by Means of Natir
Selection, 129, 131, 135

Ornithologists, 219

Orphan, 297-98

Osten, Herr von, 215-16, ill. 216

[

Paired-assaciates learning, 194 _
Parental behavior: monkeys, 225-2%
rats, 223-25; ring doves, 220-23

Parents, 240
Pareto, Vilfredo, 16, 232



Parsimony, law of, 214 (See also
Morgan's cannon)

Pavlov, Ivan Petrovich, 45, 46, 195,
202, 204, ill. 177; anti-intellectual-
ism, 191; -Bechterev quarrel, 184-
85; birth, 176; Bolshevik Revolu-
tion, 185-86; career, 180 ff.; char-
acter, 179-80; complex behavior,
218; conditional reflex, 181; condi-
tioning, 182, 202, 217-18, 349, ill.
183; connections, formation of, 194;
Darwin, 191-92; death, 186; diges-
tive system, 180 f.; education, 177—
78; evaluation of, 191-92; experi-
mental neurosis, 190; experimental
problems, 180; materialism, 174-75;
personality of, 179-80; psychology,
impact on, 189-90; reflexes, 176,
181-82; Shaw on, 191; Soviet gov-
ernment, 185-86; stimulus general-
ization, 189; verbal symbols, 191;
writings, 181, 184, 188

Pavlovian conditioning, 182, 202,
217-18, 349, ill. 183

}’earson, Karl, 143, 145

‘Pearson product-moment correlation
coefficient,” 145

Peirce, Charles S., 60, 61-62, 63

Penfield, Wilder, 162, 163

Penis envy, 244

Perception, 13, 36, 240; adaptation,
99-100; Clever Hans, the horse,
216; compound, 101-2; conception,
98, 106-7, ill. 107; conclusion, un-
conscious, 105; definition, 350; ges-
talt psychology, 101-2, ill. 102;
Qibson on, 103; inference, 105 ff,
ill. 106, 107, 109; James on, 41,
104-6; learning, 108; literal, 103;
nature of, 98-99; processes, 100;
rhythmic patterns, 41-43; schem-
atic, 103; sensations, 98, 100-2;
sensory processes, 100; skill, 36;
spatial configurations, 110-12, ill.
111; temporal configuration, 112-
13; Wundt on, 20

\
1| Paris, 283, 284, 285

Index 383

Perceptual equipment, 156

Perceptual isolation, 34-36, ill. 35

Perceptual-motor, 350; coordinations,
303

Perceptual space, 115

Perceptual transformations, 117-19

Performance, 207

Perry, Ralph Borton, 60

Personality, 179, 23842

Personality Deviations, 286

Personality tests, 323-27, 350, 351

Persuasion, 6; consistency, 343; order
effect, 340; primacy effect, 334, 335;
proportionality effect, 336, 338; re-
cency effect, 335, 338, ill. 341 (see
also Communication and Mass com-
munication)

Pfungst, Oskar, 216

Phallic stage, 243

Phi phenomenon, 112

Phobia, 241, 350

Photographic mind, 169

Phrenological chart, ill. 252

Physico-chemical principles, 14

Physiological drives, 251-53

Physiological psychology, 350

Physiological Psychology, 18

Physiology, 18, 173-74, 218, 350

Physiology of Common Life, 178

Piaget, Jean, 299, 300, 302

Pinel, Philippe, 282

Place-object association, 302-3

Plans, 277-81

Pleasure-displeasure continuum, 21

Pleasure principle, 239, 258, 262, 268,
350

Political systems, 8-9

Positive Philosophy, 10

Positivism: Comte, 10; definition, 10-
11, 350; Durkheim, 16; Freud, 229,
230; James, 70; mental illness,
causes of, 284; Wundt, 15, 16, 23
(see also Empiricism, Evolutignism,
Materialism, and Utilitarianism)

Post hypnotic suggestion, 350

Pragmaticism, 62

Pragmatism, 60, 61, 350
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Pragmatism, 62

Preconscious, 54 ff., 350

Preliterate peoples, 2

Presentations, two-sided, 329-32

Pribram, Karl, x, xi

Primacy effect, 334, 335, 351

Primary emotions, 251 (see also In-
stincts)

Principles of Behavior, 195

Principles of Psychology, 1, 2, 64, 73,
76

Probability, theory of, 263-64

Probability curve, 141

Progesterone, 222

Progressive education, 64-65

Projection, 241, 351

Projective test, 41, 351

Proportionality effect, 336, 338

Protein molecule, 163

Proust, Marcel, 160 ff., 171

Proximity, 123, 158, ill. 123

Psychiatrist, 5, 6

Psychiatry, 351

Psychical experience, contents of, 17—
18

Psychoanalysis, 234 ff., 351

Psychogenic disorders, 351

“Psychological Conceptions of Man,”
X—Xi

Psychological questionnaire, 138

Psychologists, 4 ff., 74-75, 257

Psychology: animal, 131; association-
istic, 75; behavioristic, 66-67; birth-
day of, 94; business, 6; child, 290-
91; clinical method, 316 fi., ill. 317;
comparative, 214, 216-19; defini-
tion, 1, 2, 344, 351; empiricism, 12,
13~14; evaluation of, 344-45; evo-
lutionism, 131; experimental, 10, 11,
16, 23; functional, 66; Germany, 8;
gestalt, 101-2, 122-26, 348, il|. 102;
government agencies, 6; industrial,
6; influence of, 3; intellectual an-

tecedents, 174-75; introspective,
132; laboratory, first, 18-19; ma-
terialism, 174-75; measurements,

79-80 (see also Measurements);

mental life, as study of, 66; na_lU_l’E
of, 17, 18; new, 18; old, 18; onf_;m.
3-4; physiological, 350; political
systems, 8-9; politicians, 6-7; poli-
tics, 8-9; public, 8; public schools,
4; Russia, 8-9; scientific, 2, 24}
scientific ethos of, 9; sensory, _14-
85; social, 7, 23, 328, 353; statistical
method, 316 ff., ill. 317; United
States of America, 253; U.S. ArmY,
5-6; uses of, 4-9; World War I,
4-5; World War 11, 5-6, 328-32

Psychology of Great Calculators and
Chess Players, 287

Psychology of Reasoning, The, 286

Psychometric, definition, 351

Psychoneurosis, 351

Psychopathic, definition, 351

Psychopathology, 351

Psychopathology of Everyday Life, 58,
237

Psychophysics, 351

Psychosis, 351

Psychotechnology, 4 ff.

Psychotherapy, 234, 351

Public, and psychology, 8

Public image, 8

Public schools, 4

Punishment, 207

Puzzle box, 205-6, ill. 206

Quetelet, Adolphe, 140-41

Race prejudice, 332-33

Racial superiority, 8

Radical empiricism, 75-76

Rational hedonism, 258, 279

Rational methods, 12

Ratio scale of measurement, 82-83:
351-52 .

Rats: body temperatures, 255-56, ill
256; maternal behavior, 223-24;
pleasure center; 258-59, ill. 260; 1€~
wards, 279; studies of, exclusive
218-19




Reaction formation, 241-42, 276, 352

Reaction time, 20

Reality, view of child, 299-303

Reality principle, 239, 258, 352

Reality testing, 240

Recall, 150, 194, 352

Recency effect, 335, 338, 352, ill. 339,
341

Receptors, 14, 352

Recoding, 49

Recognition: attention, 156; auditory
objects, 154-56; class membership,
1_48—49; definition, 352; expecta-
tions, 151-52; familiar things, 149-
50; gestalt principles of wholes,
156-59; information: capacity, 152,
-processing bottleneck, 154, the-
ory, 152-53; memory, 150-51; na-
ture of, 147; nonsense figures, 148—
49, ill. 149; objects, classes of, 147—
49; redundancy, 158

Rectilinear contours, economy of,
156-57, ill. 157

Redundancy, 157-58

Reeves, Rosser, 267

. Reflexes: associative, 184; behavior,
176, 181-82; conditional, 181, 182,
186, 187-88, 218, 361n; definition,
175; engram, 182; inborn, 182;
modification of, 176; neural path-
ways, 176; spinal, 189; uncondi-

x tional, 182; unconscious, 176
eflexology, 184

Regression, 242, 298, 352
ef;ession toward the average, 142—

gegulating mechanisms, 254
¢inforcement, 256, 257-58, 352
e]?‘i"il)ﬁ theory of, 115
eligion, 77
€Membering, 194
ZmEMerarzce of Things Past, 160
Nouvier, Charles, 70-71, 73
Cpression, 241, 352
®Production, 150, 352
Csistance, lowered synaptic, theory
of, 163-64

Index 385

Resonance, 14

Respondents, 210

Response: behaviorism, 66-67; defini-
tion, 352; elicited, 210; emitted, 210;
emotional, 218; “satisfying state,”
207

Response bias, 325

Response generalization, 203-5, ill.
203

Retina, 106

Retrieval, from memory, 165, 166

Retrieving behavior, 224-25

Rewards, 207, 279

Rhythmic patterns, perception of, 41—
43

Ribot, T., 286

Ring doves, 220-23

Rorschach, James, 40-41

Royal Geographic Society, 134

Russia, 8-9, 176-77

Russian Revolution, 185-86

Sadism, 239

Salpétriére, 283, 285

Satisficing, 265

Satisfying state of response, 207

Schachtel, Ernest, 171

Schematic perception, 103

Science, effects of, 2-3

Science of mental life,
Psychology)

Scientific metaphysics, 16

Scientific methods, 2, 18-19, 173

Scientific psychology, 2, 24

Scientific research, 2

Scientific Revolution, 11

“Second signaling system,” 191

Segregation, 7

Self, 75

Self-analysis, 236

Self-frustration, 241

Self-observation, 18 (see also
spection)

Sensation, 20, 240; definition, 352; ele-
mentary, compound of, 100-2; em-
piricists, British, 84; measurements

1-2 (see also

Intro-
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of, 84-85, 91, 289; nature of, 98;
processes of, 13; unlearned, 107-8

Senses, 13, 36, 90

Sensory elements, 13

Sensory experience, 11

Sensory hedonism, 258, 279

Sensory nerves, 14, 175

Sensory psychology, 14, 85

Sensory similarity, 90, 91

Sequential behavior, 278

Serial rote memorization, 198-200

Servomechanisms, 28, 201, 254-56,
265, ill. 201, 256

Sexuality, 236, 242-44, 253

Shakespeare, William, 3

Shannon, Claude, 348

Shaw, George Bernard, 191

Sherrington, C. S., 189

Sign, 352

Signal, 352

Similarity: concept of, 90; groupings,
158; measurement of, 91; sensory,
90, 91; space, 123-24, il 124

Simon, Herbert A., 264, 289, 291, 293

Situation, 352

Skeletal muscles, 353

Skinner, B. F., 210, 350

Skinner box, 210

Sleep, 29, 32, 34

Small, W. S., 65

Smooth muscles, 352—53

Social adaptation, 219

Social contract, 245

Social Darwinism, 132

Social desirability, 324-25; variable,
353

Social development, 4

Social motives, 269

Social norms, 240

Social products, 24

Social psychology, 7, 23, 328, 353

Social relations monkeys, 228

Social science, 79

Social solidarity, 245-46

Social values, 267-68

Society, evolutionary theory of, 11

Sociology, 23

Somatogenic disorders, 353

Somesthesia, 353

Sorbonne, 2835

Sorel, Georges. 16

Soul and the Body, The, 288

Soul-sick. 70

Soviet man, 8§-9

Soviet Union (see Russia)

Space: child, conception of, 126-28.
ill. 127; closure, 124; conceptual,
115; direction, 124; gestalt factors.

123-25; grouping, rules of, 122—?—6:»
habit, 125; immobility, IIS—I_(JI‘
Mach-Eden illusion, 116-17. il

117; nature of, 114-15; PGFCEP."'“{‘
115; perceptual transformations.
117-19; proximity, 123, ill. 123; s.et.
124; similarity, 123-24, ill. 124; Vis
ual-motor relation, 119-22

Span, conscious, 46

Span of immediate memory, 47-48

Spatial conception, 126-28, ill. .!27 i

Spatial configurations, 110-12. ill. .1|

Spencer, Herbert, 71, 178; evolution
11, 131, 132; genetic philosophY:
197; maximum happiness principle.
231; positivism, 11, 350; predatory
habits, 246; social integration, 245

Spinal reflexes, 189

S-R approach (see Stimulus-response
(S-R) theory)

Stalin, Joseph, 185

Statistical rﬂclhod. 133, 315, 316-23:
327, ill. 317 il

Stature, measurement of, 140-41.
140, 141

Stevens, S. S., 83 1l

Stimulation, reduction of, 34-36 i
35

Stimulus, 66-67, 85, 256, 353

Stimulus generalization, 91, 188, 18%
353

Stimulus object, 353

Stimulus-response (S-R) theory: bc-'
havior, 194-95; conditioning. 20Z;
definition, 353; learning, 195-97,
256

Storage, memory, 165-66

Strain-relaxation continuum, 21




Stratton, G. M., 117-18

“Stream of thought,” 39-40, 74-75

Streptopelia risoria, 220 (see also Ring
doves)

Structuralism, 348, 353

Studies on Hysteria, 234

Subjective, definition, 353

Subjective behaviorism, 210

Subjective yardsticks (see
ments)

Subliminal, 85, 353

Sublimation, 241, 353

Suggestibility, 287

Suicide, 231-32, 239

Sumner, William Graham, 132

Superego, 238, 240, 241, 246, 353

Suppression, 54

Supraliminal, 85, 353

Surrogate mothers, 225-28, ill. 227

“Survival of the fittest,” 132

Swaddling, 179

Symbolic knowledge, 312-14, 353, ill.
313

Symbols: of child, 303; definition, 353;
in dream, 235; memory, 166, im-
mediate, 48; verbal, 191

Synapse, 353

Synaptic resistance, lowered, 163-64

Synthetic Philosophy, 71

System of Philosophy, 22

Measure-

Tachistoscope, 47, 353
Taine, 286
Taxis, 224
Teachers College, 193
taching, 4
eaching machine, 198
TEIevision. 6
€Mporal configuration, in perception,
112-13
®Mporary memory, 169-71, ill. 170
e"‘Sfon-reduction, 269
Ension-reljef continuum, 21
€rman, Lewis M., 293
tL;-ls: Army Alpha, 4-5; association,
39; construction of, 326-27; fel-
ONY-proneness, 323; ink-blot, 41,

Index 387

349, ill. 41; intelligence, 4; mental,
4-5, 289-92, 296-97; personality,
323-27, 350, 351; projective, 41,
351; variety of, §

Thayer Expedition, 70

Theology, 229

Thinking, 23-24, 54-56, 240

Thirst, 254-55, 257

Thorndike, Edward L., 65, 193, 205,
206-7, 256

Thought, 74

Thought and Character of William
James, 60

Three Essays on Sexuality, 237

Threshold, 85, 353-54; difference, 88—
89 (see also Limen)

Thurber, James, 179

Thurstone, L. L., 94, 95

Titchener, E. B., 19

Tolman, Edward C., 207

Tony, the fox terrier, 213-14, 218

Totem and Taboo, 238, 245

Transformations, perceptual, 117-19

Transitions, cognitive, 298

Transitory human instincts, 249-51

Tri-dimensional theory of feeling, 20—
22,ill. 21

Trieb, 253

Truth, 62-63, 64, 66

Tschermak, Armin von, 217

Twenty Years of Objective Study of
the Higher Nervous Activity (Be-
havior) in Animals, 188

Unconditional reflex, 182

Unconscious, 6, 105, 176, 354

Unconscious mechanisms, 58

Understanding, 195

United States of America: compara-
tive psychology, 218-19; govern-
ment agencies, 6; instinct theories,
251, 253; people, wants of, 267-68;
psychology in, 14546

Unit interval, 82

University of Chicago, 65, 94

University of Michigan, Survey Re-
search Center, 264
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University of Minnesota, 315-16

University of St. Petersburg, 178

University of Vienna, 233

U.S. Army, 4 ff., 329

U.S. Supreme Court, 7

Utilitarianism, 230-31, 245 (see also
Empiricism, Evolutionism, Mate-
rialism, and Positivism)

Value: pragmatic theory of, 66; theory
of, 64, 259-66

Values: expected, 263-64; form of
knowledge, 270; learning, 268-69;
measurements, 79-81, 271-72; so-
cial, 267-68

Value systems: classifications, 271
competence, 279-81; conflicts, 272
74, ill. 273; diversity, 281; halo ef-
fect, 274; inconsistency, evaluative,
274-76; planning, 276-80; reaction
formation, 276; unconscious, 276

Variation, 132-33

Varieties of Religious Experience,
The, 76-77

Verbal plans, 277

Verbal symbols, 191

Vision, 20

Visual field, 309-11, 354

Wallace, Alfred Russell, 131

Walras, Auguste, 231, 261

Warren, H. C,, 354

Watson, John B,, 45, 46, 65, 66, 195,
218

Weaning, 243

Weber, Ernst H., 16, 85, 89 "

Weber, Max, 232

Weber's Law, 89, 92, 354

Wertheimer, Max, 101

“What is an Emotion?”, 73

White, Morton, 60

White, R. W., 280, 281

Wholes, formation and segregation of,
156

-

7
P Lot
oy

Wundtian  experimental

a9

Whyte, William H., Jr., 323-24 325

Wiener, Norbert, 348

Wilberforce, Bishop, 129

Will, 240; free, 70-71

Willfullness, 304

Wish-fulfillment, 239

Women, 244; mental imagery, 138

Woodworth, R, S., 204

Work of the Digestive Glands, The,
181

World War I, 4-5

World War 11, 4, 5-6, 328 ff.

Wright, Chauncey, 61

Wundt, Wilhelm, 85, 286, 292, 344,
ill. 16; American students, 23; ap-
proach, 203: associationism, 20,
139; attention, 20; birth, 14; career,
15; consciousness, 17, 20; death,
17; education, 15, 174; emotions,
22; experimental psychology, 16,
23; evaluation of, 44-46, 146; feel-
ings, 20; genius of, 24; introspective
method, 44, 45; laboratory, first,
18-19, 71; language, 24; mental
functions, 23; metaphysics, 16, 23;
objectives, 16; perception, 20, 41,
43, 100, 104; as philosopher, 22-23;
positivism, 23, 174; psychology, na-
ture of, 17; reaction time, 20; re-
flexes, 176; scientific demonstrz}-
tions, 18; scientific method, 19;- sCl1-
entific psychology, 24; sensations,
84; social psychology, 16, 23; as
teacher, 19-20, 23; thinking, 23-24,
290; tri-dimensional theory of feel-
ing, 20-22, ill. 21; universals, scarc.:h
for, 133; work schedule, 19; writ-
ings, 16-17, 18, 19, 22, 23

psychology,
65

Wyman, Jefiries, 69

Yale University, 332
Yarbus, A. L., 51
#5=Nerkes, R. M., 65
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