CHAPTER 1

The definition of psychology has changed as the fo-
cus of psychology has changed. At various times in
history, psychology has been defined as the study of
the psyche or the mind, of the spirit, of conscious-
ness, and more recently as the study of, or the science
of, behavior. Perhaps, then, we can arrive at an ac-
ceptable definition of modern psychology by observ-
ing the activities of contemporary psychologists:

e Some seek the biological correlates of mental
events such as sensation, perception, or ideation.

e Some concentrate on understanding the princi-
ples that govern learning and memory.

e Some seek to understand humans by studying
nonhuman animals.

¢ Some study unconscious motivation.

e Some seek to improve industrial-organizational
productivity, educational practices, or child-rear-
ing practices by utilizing psychological principles.

e Some attempt to explain human behavior in
terms of evolutionary theory.

® Some attempt to account for individual differ-
ences among people in such areas as personality,
intelligence, and creativity.

e Some are primarily interested in perfecting ther-
apeutic tools that can be used to help individuals
with mental disturbances.

e Some focus on the strategies that people use in ad-
justing to the environment or in problem solving.

® Some study how language develops and how,
once developed, it relates to a variety of cultural
activities.

® Some explore computer programs as models for
understanding human thought processes.
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e Still others study how humans change over the
course of their lives as a function of maturation
and experience.

These are just a few of the activities that engage con-
temporary psychologists.

Clearly, no single definition of psychology can
take into consideration the wide variety of activities
engaged in by the more than 159,000 members and
affiliates of the American Psychological Association
(personal communication with APA membership of-
fice, 2000), not to mention the many other psychol-
ogists around the world. It seems best to say simply
that psychology is defined by the professional activi-
ties of psychologists. These activities are character-
ized by a rich diversity of methods, topics of interest,
and assumptions about human nature. A primary
purpose of this book is to examine the origins of
modern psychology and to show that most of the
concerns of today’s psychologists are manifestations
of themes that have been part of psychology for hun-
dreds or, in some cases, thousands of years.

Problems in Writing
a History of Psychology

Historiography is the study of the proper way to
write history. The topic is complex, and there are no
final answers to many of the questions it raises. In
this section we offer our answers to a few basic ques-
tions that must be answered in writing a history.

Where to Start

Literally, psychology means the study of the psyche, or
mind, and this study is as old as the human species.
The ancients, for example, attempted to account for
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dreams, mental illness, emotions, and fantasies. Was
this psychology? Or did psychology commence when
explanations of human cognitive experience, such as
those proposed by the early Greeks, became more
systematic! Plato and Aristotle, for example, cre-
ated elaborate theories that attempted to account for
such processes as memory, perception, and learning.
Is this the point at which psychology started? Or did
psychology come into existence when it became a
separate science in the 19th century? It is common
these days to begin a history of psychology at the
point where psychology became a separate science.
This latter approach is unsatisfactory for two reasons:
(1) It ignores the vast philosophical heritage that
molded psychology into the type of science that it
eventually became, and (2) it omits important as-
pects of psychology that are outside the realm of sci-
ence. Although it is true that since the mid-19th
century psychology has, to a large extent, embraced
the scientific method, many highly influential psy-
chologists did not feel compelled to follow the dic-
tates of the scientific method. Their work cannot be
ignored.

This book’s coverage of the history of psychology
will not go back to the conceptions of the ancients. I
believe that such conceptions are within the domain
of psychology, but space does not permit such a com-
prehensive history. Rather, this book starts with the
major Greek philosophers whose explanations of hu-
man behavior and thought processes are the ones
that philosophers and psychologists have been react-
ing to ever since.

What to Include

Typically, in determining what to include in a history
of anything, one traces those people, ideas, and
events that led to what is important now. This book,
too, takes this approach by looking at the way psy-
chology is today and then attempting to show how it
became that way. There is at least one major danger
in this, however. Stocking (1965) calls such an ap-
proach to history presentism, as contrasted with
what he calls historicism—the study of the past for
its own sake without attempting to show the rela-
tionship between the past and present. Presentism
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implies that the present state of a discipline repre-
sents its highest state of development and that earlier
events led directly to this state. In this view, the lat-
est is the best. Although I use present psychology as
a guide to what to include in psychology’s history, |
do not believe that current psychology is necessarily
the best psychology. The field is simply too diverse to
make such a judgment. At present, psychology is
exploring many topics, methods, and assumptions.
Which of these explorations will survive for inclu-
sion in future history books is impossible to say.
Using psychology’s present as a frame of reference
therefore does not necessarily assume that psychol-
ogy’s past evolved into its present or that current psy-
chology represents the best psychology.

Although contemporary psychology provides a
guide for deciding what individuals, ideas, and
events to include in a history of psychology, there re-
mains the question of how much detail to include. If,
for example, we attempted to trace all causes of an
idea we would be engaged in an almost unending
search. In fact, after attempting to trace the origins
of an idea or concept in psychology, we are left with
the impression that nothing is ever entirely new. Sel-
dom, if ever, is a single individual solely responsible
for an idea or a concept. Rather, individuals are influ-
enced by other individuals, who in turn were influ-
enced by other individuals, and so on. A history of
almost anything, then, can be viewed as an unending
stream of interrelated events. The “great” individuals
are typically those who synthesize existing nebulous
ideas into a clear, forceful viewpoint. Attempting to
fully document the origins of an important idea or
concept in a history book would involve so many de-
tails that the book would become too long and bor-
ing. The usual solution is to omit large amounts of
information, thus making the history selective. Typi-
cally only those individuals who did the most to de-
velop or popularize an idea are covered. For example,
Charles Darwin is generally associated with evolu-
tionary theory when, in fact, evolutionary theory ex-
isted in one form or another for thousands of years.
Darwin documented and reported evidence support-
ing evolutionary theory in a way that made the the-
ory’s validity hard to ignore. Thus, although Darwin
was not the first to formulate evolutionary theory, he

CHAPTER | / BOOK PAGE 2
SECOND PROOF



Introduction 3

did much to substantiate and popularize it and we
therefore associate it with his name. The same is true
for Freud and the notion of unconscious motivation.

This book focuses on those individuals who ei-
ther did the most to develop an idea or, for whatever
reason, have become closely associated with an idea.
Regrettably, this approach does not do justice to
many important individuals who could be men-
tioned or to other individuals who are lost to antig-
uity or were not loud or lucid enough to demand
historical recognition.

Choice of Approach

Once the material to be included in a history of psy-
chology has been chosen, the choice of approach
remains. One approach is to emphasize the influence
of such nonpsychological factors as developments
in other sciences, political climate, technological
advancement, and economic conditions. Together,
these and other factors create a Zeitgeist, or a spirit
of the times, which many historians consider vital to
the understanding of any historical development. An
alternative is to take the great-person approach by
emphasizing the works of individuals such as Plato,
Aristotle, Descartes, Darwin, or Freud. Ralph Waldo
Emerson (1841/1981) embraced the great-person ap-
proach to history, saying that history “resolves itself
very easily into the biography of a few stout and
earnest persons” (p. 138). Another approach is the
historical development approach, showing how var-
ious individuals or events contributed to changes in
an idea or concept through the years. For example,
one could focus on how the idea of mental illness has
changed throughout history.

In his approach to the history of psychology,
E. G. Boring (1886-1968) stressed the importance of
the Zeitgeist in determining whether, or to what ex-
tent, an idea or viewpoint will be accepted (for ex-
ample, Boring, 1950). Clearly ideas do not occur in a
vacuum. A new idea, to be accepted or even consid-
ered, must be compatible with existing ideas. In
other words, a new idea will be tolerated only if it
arises within an environment that can assimilate it.
An idea or viewpoint that arises before people are
prepared for it will not be understood well enough to
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be critically evaluated. The important point here is
that validity is not the only criterion by which ideas
are judged; psychological and sociological factors are
at least as important. New ideas are always judged
within the context of existing ideas. If new ideas are
close enough to existing ideas, they will at least be
understood; whether they are accepted, rejected, or
ignored is another matter.

The approach taken in this book is to combine
the Zeitgeist, the great-person, and the historical de-
velopment approaches to writing history. This book
attempts to show that sometimes the spirit of the
times seems to produce great individuals and some-
times great individuals influence the spirit of the
times. [ also show how both great individuals and the
general climate of the times can change the meaning
of an idea or a concept. In other words, I take an
eclectic approach that entails using whatever ap-
proach seems best able to illuminate an aspect of the
history of psychology.

Why Study the History
of Psychology?
Perspective

As we have seen, ideas are seldom, if ever, born full-
blown. Rather, they typically develop over a long
period of time. Seeing ideas in their historical per-
spective allows the student to more fully appreciate
the subject matter of modern psychology. However,
viewing the problems and questions currently dealt
with in psychology as manifestations of centuries-
old problems and questions is humbling and some-
times frustrating. After all, if psychology’s problems
have been worked on for centuries, should they not
be solved by now?! Conversely, knowing that our
current studies have been shared and contributed to
by some of the greatest minds in human history is
exciting.

Deeper Understanding

With greater perspective comes deeper understand-
ing. With a knowledge of history, the student need
not take on faith the importance of the subject
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matter of modern psychology. A student with a his-
torical awareness knows where psychology’s subject
matter came from and why it is considered impor-
tant. Just as we gain a greater understanding of a per-
son’s current behavior by learning more about that
person’s past experiences, so do we gain a greater
understanding of current psychology by studying its
historical origins. Boring (1950) made this point in
relation to experimental psychologists:

The experimental psychologist . . . needs historical
sophistication within his own sphere of expertness.
Without such knowledge he sees the present in dis-
torted perspective, he mistakes old facts and old
views for new, and he remains unable to evaluate
the significance of new movements and methods. In
this matter I can hardly state my faith too strongly.
A psychological sophistication that contains no
component of historical orientation seems to me to
be no sophistication at all. (p. ix)

Recognition of Fads and Fashions

While studying the history of psychology, one is of-
ten struck by the realization that a viewpoint does
not always fade away because it is incorrect; rather,
some viewpoints disappear simply because they be-
come unpopular. What is popular in psychology
varies with the Zeitgeist. For example, when psychol-
ogy first emerged as a science, the emphasis was on
“pure” science—that is, on the gaining of knowledge
without any concern for its usefulness. Later, when
Darwin’s theory became popular, psychology shifted
its attention to human processes that were related to
survival or that allowed humans to live more effec-
tive lives. Today, one major emphasis in psychology
is on cognitive processes, and that emphasis is due, in
part, to recent advances in computer technology.
The illustrious personality theorist Gorden W.
Allport (1897-1967) spoke of fashions in psychology.

Our Profession progresses in fits and starts, largely
under the spur of fashion. ... We never seem to
solve our problems or exhaust our concepts; we only
grow tired of them. . . .

Fashions have their amusing and their serious
sides. We can smile at the way bearded problems
receive tonsorial transformation. Having tired of

Wadsworth Publishing Co.
Hergenhahn: Introduction to the History of Psychology, 4/e
T:HTypecast, Inc. / Job #0981 / July 2000

“suggestibility,” we adopt the new hairdo known as
“persuasibility.” Modern ethnology excites us, and
we are not troubled by the recollection that a cen-
tury ago John Stuart Mill staked down the term to
designate the new science of human character. . . .
Reinforcement appeals to us but not the age-long
debate over hedonism. The problem of freedom we
brush aside in favor of “choice points.” We avoid
the body-mind problem but are in fashion when we
talk about “brain models.” Old wine, we find, tastes
better from new bottles.

The serious side of the matter enters when we
and our students forget that the wine is indeed old.
Picking up a recent number of the Journal of Ab-
normal and Social Psychology, 1 discover that the
twenty-one articles written by American psycholo-
gists confine 90 per cent of their references to publi-
cations of the past ten years, although most of the
problems they investigate have gray beards. . . . Is
it any wonder that our graduate students reading
our journals conclude that literature more than a
decade old has no merit and can be safely disre-
garded? At a recent doctoral examination the can-
didate was asked what his thesis on physiological
and psychological conditions of stress had to do
with the body-mind problem. He confessed that he
had never heard of the problem. An undergraduate
said that all he knew about Thomas Hobbes was
that he sank with the Leviathan when it hit an ice-
berg in 1912. (Allport, 1964, pp. 149-151)

With such examples of how research topics move
in and out of vogue in science, we see again that
“factuality” is not the only variable determining
whether an idea is accepted. By studying the emo-
tional and societal factors related to the accumula-
tion of knowledge, the student can place currently
accepted knowledge into a more realistic perspec-
tive. Such a perspective allows the student to realize
that what body of knowledge is accepted as impor-
tant or as “true” is at least partially subjective and
arbitrary. As Zeitgeists change so does what is consid-
ered fashionable in science, and psychology has not
been immune to this process.

Avoiding Repetition of Mistakes

George Santayana said, “Those who do not know
history are doomed to repeat it.” Such repetition

CHAPTER | / BOOK PAGE 4
SECOND PROOF



Introduction 5

would be bad enough if it involved only successes be-
cause so much time and energy would be wasted. It is
especially unfortunate, however, if mistakes are re-
peated. As we will see in this text, psychology has
had its share of mistakes and dead ends. One mistake
was the embracing of phrenology, the belief that per-
sonality characteristics could be understood by ana-
lyzing the bumps and depressions on a person’s skull
(see chapter 8). One dead end may have been the
entire school of structuralism, whose members at-
tempted to study the elements of thought by using
the introspective method. It is generally thought that
the efforts of the structuralists, although extremely
popular at the time, were sterile and unproductive.
Yet it was important for psychology that such an ef-
fort was made, for we learned that such an approach
led to little that was useful. This and other important
lessons would be lost if the errors of the past were
repeated because of a lack of historical information.

A Source of Valuable Ideas

By studying history we may discover ideas that were
developed at an earlier time but, for whatever reason,
remained dormant. The history of science offers sev-
eral examples of an idea taking hold only after being
rediscovered long after it had originally been pro-
posed. This fact fits nicely into the Zeitgeist inter-
pretation of history, suggesting that some conditions
are better suited for the acceptance of an idea than
others. The notions of evolution, unconscious moti-
vation, and conditioned responses had been pro-
posed and reproposed several times before they were
offered in an atmosphere that allowed their critical
evaluation. Even Copernicus’s “revolutionary” helio-
centric theory had been entertained by the Greeks
many centuries before he proposed it. A final exam-
ple is that of lateralization of brain function. Many
believe that the idea that the two cerebral hemi-
spheres function in radically different ways is a new
one. However, over 100 years ago Brown-Sequard’s
article “Have We Two Brains or One?” (1890) was
one of many written on the topic. No doubt many
potentially fruitful ideas in psychology’s history are
still waiting to be tried again under new, perhaps
more receptive, circumstances.
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Curiosity

Instead of asking the question, Why study the his-
tory of psychology? it might make more sense to ask,
Why not? Many people study U.S. history because
they are interested in the United States, and youn-
ger members of a family often delight in hearing sto-
ries about the early days of the family’s elder
members. In other words, wanting to know as much
as possible about a topic or person of interest, includ-
ing a topic’s or a person’s history, is natural. Psychol-
ogy is not an exception.

What Is Science?

At various times in history, influential individuals
(such as Galileo and Kant) have claimed that psy-
chology could never be a science because of its
concern with subjective experience. Many natural
scientists still believe this, and some psychologists
would not argue with them. How a history of psy-
chology is written will be influenced by whether psy-
chology can be considered a science. To answer the
question of whether psychology is a science, how-
ever, we must first attempt to define science. Science
came into existence as a way of answering questions
about nature by examining nature directly, rather
than by depending on church dogma, past authori-
ties, superstition, or abstract thought processes alone.
From science’s inception its ultimate authority has
been empirical observation (that is, the direct obser-
vation of nature), but there is more to science than
simply observing nature. To be useful, observations
must be organized or categorized in some way, and
the ways in which they are similar to or different
from other observations must be noted. After not-
ing similarities and differences among observations,
many scientists take the additional step of attempt-
ing to explain what they have observed. Science,
then, is often characterized as having two major
components: (1) empirical observation and (2) the-
ory. According to Hull (1943), these two aspects of
science can be seen in the earliest efforts of humans
to understand their world:

Men are ever engaged in the dual activity of making
observations and then seeking explanations of the
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resulting revelations. All normal men in all times
have observed the rising and setting of the sun and
the several phases of the moon. The more thought-
ful among them have then proceeded to ask the
question, “Why? Why does the moon wax and
wane! Why does the sun rise and set, and where
does it go when it sets?” Here we have the two
essential elements of modern science: The making
of observations constitutes the empirical or factual
component, and the systematic attempt to explain
these facts constitutes the theoretical component.
As science has developed, specialization, or division
of labor, has occurred; some men have devoted their
time mainly to the making of observations, while a
smaller number have occupied themselves with the
problems of explanation. (p. 1)

The two major components of science can also
be seen in the definition of science offered by
Stevens (1951): “Science seeks to generate con-
firmable propositions by fitting a formal system of
symbols (language, mathematics, logic) to empirical
observation” (p. 22).

A Combination
of Rationalism and Empiricism

What makes science such a powerful tool is that it
combines two ancient methods of attaining knowl-
edge: rationalism and empiricism. The rationalist
believes that mental operations or principles must be
employed before knowledge can be attained. For ex-
ample, the rationalist says that the validity or inva-
lidity of certain propositions can be determined by
carefully applying the rules of logic. The empiricist
maintains that the source of all knowledge is sensory
observation. True knowledge therefore can be de-
rived from or validated only by sensory experience.
After centuries of inquiry, it was discovered that by
themselves rationalism and empiricism had limited
usefulness. Science combined the two positions, and
knowledge has been accumulating at an exponential
rate ever since.

The rational aspect of science keeps it from being
a way of collecting an endless array of disconnected
empirical facts. Because the scientist must somehow
make sense out of what he or she observes, theories
are formulated. A scientific theory has two main
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functions: (1) It organizes empirical observations,
and (2) it acts as a guide for future observations. The
latter function of a scientific theory generates what
Stevens refers to as confirmable propositions. In
other words, a theory suggests propositions that are
tested experimentally. If the propositions generated
by a theory are confirmed through experimentation,
the theory gains strength; if the propositions are
not confirmed by experimentation, the theory loses
strength. If the theory generates too many erroneous
propositions, it must be either revised or abandoned.
Thus, scientific theories must be testable. That is,
they must generate hypotheses that can be validated
or invalidated empirically. In science, then, the di-
rect observation of nature is important, but such ob-
servation is often guided by theory.

The Search for Laws

Another feature of science is that it seeks to discover
lawful relationships. A scientific law can be defined
as a consistently observed relationship between two
or more classes of empirical events. For example,
when X occurs, Y also tends to occur. Science, then,
uses theories to find and explain lawful, empirical
events. By stressing lawfulness, science is proclaim-
ing an interest in the general case rather than the
particular case. Traditionally, science is not inter-
ested in private or unique events but in general laws
that can be publicly observed and verified. That is, a
scientific law is general and, because it describes a re-
lationship between empirical events, it is amenable
to public observation. The concept of public obser-
vation is an important aspect of science. All scien-
tific claims must be verifiable by any interested
person. In science, there is no secret knowledge
available only to qualified authorities.

There are two general classes of scientific laws.
One class is correlational laws, which describe how
classes of events vary together in some systematic
way. For example, scores on intelligence tests tend to
correlate positively with scores on creativity tests.
With such information, only prediction is possible.
That is, if we knew a person’s score on an intelli-
gence test, we could predict his or her score on a cre-
ativity test, and vice versa. A more powerful class of
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laws is causal laws, which specify how events are
causally related. For example, if we knew the causes
of a disease, we could predict and control that dis-
ease—preventing the causes of a disease from occur-
ring prevents the disease from occurring. Thus,
correlational laws allow prediction, but causal laws
allow prediction and control. For this reason, causal
laws are more powerful than correlational laws and
thus are generally considered more desirable. A ma-
jor goal of science is to discover the causes of natural
phenomena. Specifying the causes of natural events,
however, is highly complex and usually requires sub-
stantial experimental research. It cannot be assumed,
for example, that contiguity proves causation. If rain
follows a rain dance, it cannot be assumed that the
dance necessarily caused the rain. Also complicating
matters is the fact that events seldom, if ever, have a
single cause; rather, they have multiple causes. Ques-
tions such as What caused the Second World War?
and What causes schizophrenia? are still far from an-
swered. Even simpler questions such as Why did
John quit his job? or Why did Jane marry John? are,
in reality, enormously complex. In the history of phi-
losophy and science, the concept of causation has
been one of the most perplexing.

The Assumption of Determinism

Because a main goal of science is to discover lawful
relationships, science assumes that what is being
investigated is lawful. For example, the chemist as-
sumes that chemical reactions are lawful, and the
physicist assumes that the physical world is lawful.
The assumption that what is being studied can be
understood in terms of causal laws is called deter-
minism. Taylor (1967) defined determinism as the
philosophical doctrine that “states that for every-
thing that ever happens there are conditions such
that, given them, nothing else could happen”
(p. 359). The determinist, then, assumes that every-
thing that occurs is a function of a finite number of
causes and that, if these causes were known, an
event could be predicted with complete accuracy.
However, knowing all causes of an event is not nec-
essary; the determinist simply assumes that they exist
and that as more causes are known predictions be-
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come more accurate. For example, almost everyone
would agree that the weather is a function of a finite
number of variables such as sunspots, high-altitude
jet streams, and barometric pressure; yet weather
forecasts are always probabilistic because many of
these variables change constantly and others are sim-
ply unknown. The assumption underlying weather
prediction, however, is determinism. All sciences as-
sume determinism.

Revisions in the Traditional
View of Science

The traditional view is that science involves empiri-
cal observation, theory formulation, theory testing,
theory revision, prediction, control, the search for
lawful relationships, and the assumption of deter-
minism. Some prominent philosophers of science,
however, take issue with at least some aspects of the
traditional view of science. Among them are Karl
Popper and Thomas Kuhn.

Karl Popper
Karl Popper (1902-1994) disagreed with the tradi-

tional description of science in two fundamental
ways. First, he disagreed that scientific activity starts
with empirical observation. According to Popper,
the older view of science implies that scientists wan-
der around making observations and then attempt to
explain what they have observed. Popper (1963)
showed the problem with such a view:

Twenty-five years ago I tried to bring home [this]
point to a group of physics students in Vienna by be-
ginning a lecture with the following instructions:
“Take pencil and paper: carefully observe, and write
down what you have observed!” They asked, of
course, what I wanted them to observe. Clearly the
instruction, “observe!” is absurd . . . observation is
always selective. [t needs a chosen object, a definite
task, an interest, a point of view, a problem. (p. 46)

So for Popper, scientific activity starts with a
problem and the problem determines what observa-
tions scientists will make. The next step is to pro-
pose solutions to the problem and then attempt to
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find fault with the proposed solutions. Popper saw
scientific method as involving three stages: prob-
lems, theories (proposed solutions), and criticism.

Principle of falsifiability. According to Popper, the
demarcation criterion that distinguishes a scientific
theory from a nonscientific theory is the principle of
falsifiability. A scientific theory must be refutable.
Contrary to what many believe, if any conceivable
observation agrees with a theory, the theory is weak,
not strong. Popper spent a great deal of time criticiz-
ing the theories of Freud and Adler for this reason.
Without exception, everything a person does can be
seen as supportive of either of these theories. Popper
contrasted such theories with that of Einstein, which
predicts what should or should not happen if the the-
ory is correct. Thus, Einstein’s theory, unlike the the-
ories of Freud and Adler, was refutable and therefore
scientific. According to Popper, the fact that no ob-
servation can be specified that would falsify astrology
makes astrology unscientific.

Thus, for Popper, for a theory to be scientific it
must make risky predictions—predictions that run a
real risk of being incorrect. Theories that do not
make risky predictions or that explain phenomena
after they have already occurred are, according to
Popper, not scientific. A major problem with many
psychological theories (such as Freud’s and Adler’s)
is that they engage in postdiction (explaining phe-
nomena after they have already occurred) rather
than in prediction. Because for these theories no
risky predictions are being made, they are in no dan-
ger of being falsified and are therefore unscientific.

According to Popper, it is a theory’s incorrect
predictions, rather than its correct ones, that cause

scientific progress. This idea is nicely captured by
Marx and Goodson (1976):

In real scientific life theories typically contribute
not by being right but by being wrong. In other
words, scientific advance in theory as well as exper-
iments tends to be built upon the successive correc-
tions of many errors, both small and large. Thus the
popular notion that a theory must be right to be
useful is incorrect. (p. 249)

For example, the proposition “all swans are
white” cannot be verified except by observing all cur-
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rent and future swans and noting that they are white;
clearly such comprehensive observation is impossi-
ble. However, observing only one nonwhite swan fal-
sifies the proposition.

In Popper’s view, all scientific theories will even-
tually be found to be false and will be replaced by
more adequate theories; it is always just a matter of
time. For this reason, the highest status that a scien-
tific theory can attain, according to Popper, is not
vyet disconfirmed. Popperian science is an unending
search for better and better solutions to problems or
explanations of phenomena. Brett (1912-1921/
1965) nicely captured this point:

We tend to think of science as a “body of knowl-
edge” which began to be accumulated when men
hit upon “scientific method.” This is a superstition.
[t is more in keeping with the history of thought to
describe science as the myths about the world
which have not yet been found to be wrong. (p. 37)

Does this mean Popper believed that nonscien-
tific theories are useless? Absolutely not! He said:

Historically speaking all—or very nearly all—scien-
tific theories originate from myths, and . . . a myth
may contain important anticipations of scientific
theories. . . . I thus [believe] that if a theory is found
to be non-scientific, or “metaphysical” . . . it is not
thereby found to be unimportant, or insignificant,
or “meaningless,” or “nonsensical.” (1963, p. 38)

Popper used falsification as a demarcation be-
tween a scientific and a nonscientific theory but not
between a useful and useless theory. Many theories in
psychology fail Popper’s test of falsifiability either be-
cause they are stated in such general terms that they
are confirmed by almost any observation or because
they engage in postdiction rather than prediction.
Such theories lack scientific rigor but are often still
found to be useful. Freud’s and Adler’s theories are
examples.

Thomas Kuhn

Until recently, it was widely believed that the scien-
tific method guaranteed objectivity and that science
produced information in a steady, progressive way.
It was assumed that within any science there were
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Thomas S. Kuhn

knowable “truths” and that following scientific
procedures allowed a science to systematically ap-
proximate those truths. Thomas Kuhn (1922-1996)
changed that conception of science by showing sci-
ence to be a highly subjective enterprise.

Paradigms and normal science. According to Kuhn,
in the physical sciences one viewpoint is commonly
shared by most members of a science. In physics or
chemistry, for example, most researchers share a
common set of assumptions or beliefs about their
subject matter. Kuhn referred to such a widely ac-
cepted viewpoint as a paradigm. For those scientists
accepting a paradigm, it becomes the way of looking
at and analyzing the subject matter of their science.
Once a paradigm is accepted, the activities of those
accepting it become a matter of exploring the impli-
cations of that paradigm. Kuhn referred to such ac-
tivities as normal science. Normal science provides
what Kuhn called a “mopping-up” operation for a
paradigm. While following a paradigm, scientists ex-
plore in depth the problems defined by the paradigm
and utilize the techniques suggested by the paradigm
while exploring those problems. Kuhn likened nor-
mal science to puzzle solving. Like puzzles, the prob-
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lems of normal science have an assured solution and
there are “rules that limit both the nature of accept-
able solutions and the steps by which they are to be
obtained” (Kuhn, 1996, p. 38). Kuhn saw neither
normal science nor puzzle solving as involving much
creativity: “Perhaps the most striking feature of . . .
normal research problems . . . is how little they aim
to produce major novelties, conceptual or phenome-
nal” (p. 35). Although a paradigm restricts the range
of phenomena scientists examine, it does guarantee
that certain phenomena are studied thoroughly:

By focusing attention upon a small range of rela-
tively esoteric problems, the paradigm forces scien-
tists to investigate some part of nature in a detail
and depth that would otherwise be unimagin-
able. . .. During the period when the paradigm is
successful, the profession will have solved problems
that its members could scarcely have imagined and
would never have undertaken without commitment
to the paradigm. And at least part of that achieve-
ment always proves to be permanent. (Kuhn, 1996,

pp. 24-25)

That is the positive side of having research
guided by a paradigm, but there is also a negative
side. Although normal science allows for the thor-
ough analysis of the phenomena on which a para-
digm focuses, it blinds scientists to other phenomena
and perhaps better explanations for what they are
studying.

Mopping-up operations are what engage most sci-
entists throughout their careers. They constitute
what I am here calling normal science. Closely ex-
amined, whether historically or in the contempo-
rary laboratory, that enterprise seems an attempt to
force nature into the preformed and relatively in-
flexible box that the paradigm supplied. No part of
the aim of normal science is to call forth new sorts
of phenomena; indeed, those that will not fit the
box are often not seen at all. Nor do scientists not-
mally aim to invent new theories, and they are of-
ten intolerant of those invented by others. Instead,
normal-scientific research is directed to the articu-
lation of those phenomena and theories that the
paradigm already supplies. (Kuhn, 1996, p. 24)

A paradigm, then, determines what constitutes a
research problem and how the solution to that prob-
lem is sought. In other words, a paradigm guides all of
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the researcher’s activities. More important, however,
is that researchers become emotionally involved in
their paradigm; it becomes part of their lives and is
therefore very difficult to give up.

How sciences change. How do scientific paradigms
change? According to Kuhn, not very easily. First,
there must be persistent observations that a currently
accepted paradigm cannot explain; these are called
anomalies. Usually a single scientist or a small group
of scientists will propose an alternative viewpoint,
one that will account for most of the phenomena
that the prevailing paradigm accounts for and will
also explain the anomalies. Kuhn indicated that
there is typically great resistance to the new para-
digm and that converts to it are won over very
slowly. Eventually, however, the new paradigm wins
out and displaces the old one. According to Kuhn,
this describes what happened when Einstein chal-
lenged the Newtonian conception of the universe.
Now the Einsteinian paradigm is generating its own
normal science and will continue to do so until it is
overthrown by another paradigm.

Kuhn portrayed science as a method of inquiry
that combines the objective scientific method and
the emotional makeup of the scientist. Science pro-
gresses, according to Kuhn, because scientists are
forced to change their belief systems; and belief sys-
tems are very difficult to change, whether for a group
of scientists or for anyone else.

The stages of scientific development. According to
Kuhn, the development of a paradigm that comes to
dominate a science occurs over a long period of
time. Prior to the development of a paradigm, a sci-
ence typically goes through a preparadigmatic stage
during which a number of competing viewpoints ex-
ist. During this period, which Kuhn referred to as
prescientific, a discipline is characterized by a num-
ber of rival camps or schools, a situation contrary to
unification and that results in essentially random
fact gathering. Such circumstances continue to exist
until one school succeeds in defeating its competi-
tors and becomes a paradigm. At this point, the dis-
cipline becomes a science and a period of normal
science begins. The normal science generated by the

Wadsworth Publishing Co.
Hergenhahn: Introduction to the History of Psychology, 4/e
T:HTypecast, Inc. / Job #0981 / July 2000

paradigm continues until the paradigm is displaced
by a new one, which in turn will generate its own
normal science. Kuhn saw sciences as passing
through three distinct stages: the preparadigmatic
stage during which rival camps or schools compete
for dominance of the field, the paradigmatic stage
during which the puzzle-solving activity called nor-
mal science occurs, and the revolutionary stage dur-
ing which an existing paradigm is displaced by
another paradigm.

Paradigms and Psychology

What has all of this to do with psychology? Psychol-
ogy has been described as a preparadigmatic disci-
pline (Staats, 1981) because it does not have one
widely accepted paradigm but instead several com-
peting schools or camps that exist simultaneously.
For example, in psychology today we see camps that
can be labeled behavioristic, functionalistic, cogni-
tive, neurophysiological, psychoanalytic, and hu-
manistic. Some see this preparadigmatic situation as
negative and insist that psychology is ready to syn-
thesize all of its diverse elements into one unified
paradigm (for example, Staats, 1981). Other psy-
chologists do not agree that psychology is a prepara-
digmatic discipline but claim that psychology is a
discipline that has, and perhaps always had, several
coexisting paradigms (or at least themes or research
traditions). For these psychologists there has never
been, nor has there been a need for, a Kuhnian-type
revolution (for example, Koch, 1981, 1993; Leahey,
1992; Royce, 1975; Rychlak, 1975). The latter psy-
chologists view the coexistence of several paradigms
in psychology as healthy and productive and perhaps
inevitable because psychology studies humans.

Mayr (1994) notes that Kuhn was a physicist and
perhaps his analysis of scientific change applied to
that science but not others. For example, Mayr ob-
serves that several paradigms have always existed si-
multaneously in biology, and there was a kind of
Darwinian competition for the acceptance of ideas
among them. Successful ideas, no matter what their
source, survived and unsuccessful ideas did not. This
natural selection among ideas is called evolutionary
epistemology and it conflicts with Kuhn'’s concept of
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paradigm shifts. The question remains as to whether
psychology is more like biology or physics in this re-
gard. In this text it is assumed that psychology is a
multiparadigmatic discipline rather than a discipline
at the preparadigmatic stage of development.

Popper Versus Kuhn

A major source of disagreement between Kuhn and
Popper concerns Kuhn’s concept of normal science.
As we have seen, Kuhn said that once a paradigm
has been accepted most scientists busy themselves
with research projects dictated by the paradigm—
that is, doing normal science.

For Popper, what Kuhn called normal science is
not science at all. Scientific problems are not like
puzzles because there are no restrictions either on
what counts as a solution or on what procedures can
be followed in solving a problem. According to Pop-
per, scientific problem solving is a highly imaginative,
creative activity, nothing like the puzzle solving de-
scribed by Kuhn. Furthermore, for Kuhn, paradigms
develop, are accepted, and are overthrown for psy-
chological or sociological reasons. In Popperian sci-
ence such factors are foreign; problems exist and
proposed solutions either pass the rigorous attempts
to refute them or they do not. Thus, Kuhn’s analysis
of science stresses convention and subjective factors,
and Popper’s analysis stresses logic and creativity.
D. N. Robinson (1986) suggests that the views of
both Kuhn and Popper may be correct: “In a concilia-
tory spirit, we might suggest that the major disagree-
ment between Kuhn and Popper vanishes when we
picture Kuhn as describing what science has been
historically, and Popper asserting what it ought to be”
(p. 24).

Other philosophers of science claim that any at-
tempt to characterize science is misleading. For
them, there is no one scientific method or principle,
and any description of science must focus on the cre-
ativity and determination of individual scientists. In
this spirit, the illustrious physicist Percy W. Bridg-
man (1955) said that scientists do not follow “any
prescribed course of action . . . science is what scien-
tists do and there are as many scientific methods as
there are individual scientists” (p. 83). In his book
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Against Method: Outline of an Anarchistic Theory of
Knowledge (1975), Paul Feyerabend aligned himself
with those philosophers of science who claim that
scientists follow no prescribed set of rules. In fact, he
says that whatever rules do exist must be broken in
order for scientific progress to occur. Feyerabend
summarized this position as follows:

My thesis is that anarchism helps to achieve progress
in any one of the senses one cares to choose. Even a
law-and-order science will succeed only if anarchis-
tic moves are occasionally allowed to take place.
(p.27)

For nobody can say in abstract terms, without
paying attention to idiosyncrasies of person and
circumstances, what precisely it was that led to
progress in the past, and nobody can say what
moves will succeed in the future. (p. 19)

Even with the revisions suggested by Popper,
Kuhn, and Feyerabend, many traditional aspects of
science remain. Empirical observation is still consid-
ered the ultimate authority, lawful relationships are
still sought, theories are still formulated and tested,
and determinism is still assumed.

Is Psychology a Science?

Certainly the scientific method has been used with
great success in psychology. Experimental psycholo-
gists have demonstrated lawful relationships between
classes of environmental events (stimuli) and classes
of behavior, and they have devised rigorous, refut-
able theories to account for those relationships. The
theories of Hull and Tolman are examples, and there
are many others. Other psychologists work hand-in-
hand with chemists and neurologists who are at-
tempting to determine the biochemical correlates of
memory and other cognitive processes. Other psy-
chologists are working with evolutionary biologists
and geneticists in an effort to understand evolution-
ary origins of human social behavior. We can safely
say that scientifically oriented psychologists have
provided a great deal of useful information in every
major area of psychology—for example, learning,
perception, memory, personality, intelligence, moti-
vation, and psychotherapy.
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Determinism, Indeterminism,
and Nondeterminism

Determinism. Scientifically oriented psychologists
are willing to assume determinism when studying
humans. Although all determinists believe that all
behavior is caused, there are different types of deter-
minism. Biological determinism emphasizes the im-
portance of physiological conditions or genetic
predispositions in the explanation of behavior. For
example, sociobiologists claim that the master
motive for human behavior (as well as that of non-
human animals) is to perpetuate copies of one’s
genes into the next generation. Much human be-
havior, say the sociobiologists, is derived from this
genetically determined motive. Environmental de-
terminism stresses the importance of environmental
stimuli as determinants of behavior. The following il-
lustrates the type of determinism that places the
cause of human behavior in the environment:

Behavior theory emphasizes that environmental
events play the key role in determining human be-
havior. The source of action lies not inside the per-
son, but in the environment. By developing a full
understanding of how environmental events influ-
ence behavior, we will arrive at a complete under-
standing of behavior. It is this feature of behavior
theory—its emphasis on environmental events as
the determinants of human action—which most
clearly sets it apart from other approaches to human
nature. . . . If behavior theory succeeds, our custom-
ary inclination to hold people responsible for their
actions, and look inside them to their wishes, de-
sires, goals, intentions, and so on, for explanations
of their actions, will be replaced by an entirely dif-
ferent orientation . .. one in which responsibility
for action is sought in environmental events.

(Schwartz & Lacey, 1982, p. 13)

Sociocultural determinism is a form of environ-
mental determinism, but rather than emphasizing
the physical stimuli that cause behavior it empha-
sizes the cultural or societal rules, regulations, cus-
toms, and beliefs that govern human behavior. For
example, Erikson (1977) referred to culture as “a ver-
sion of human existence” (p. 79). To a large extent,
what is considered desirable, undesirable, normal,

Wadsworth Publishing Co.
Hergenhahn: Introduction to the History of Psychology, 4/e
T:HTypecast, Inc. / Job #0981 / July 2000

and abnormal are culturally determined; thus, cul-
ture acts as a powerful determinant of behavior.

Other determinists claim that behavior is caused
by the interaction of biological, environmental, and
sociocultural influences. In any case, determinists
believe that behavior is caused by antecedent events
and set as their job the discovery of those events. It
is assumed that, as more causes are discovered, hu-
man behavior will become more predictable and
controllable. The prediction and control of behavior
is usually recognized as an acceptable criterion for
demonstrating that the causes of behavior have been
discovered.

Although determinists assume that behavior is
caused, they generally agree that it is virtually impos-
sible to know all causes of behavior. There are at least
two reasons for this limitation. First, behavior typi-
cally has many causes. As Freud said, much behavior
is overdetermined; that is, behavior is seldom, if ever,
caused by a single event or even a few events. Rather,
a multitude of interacting events typically causes be-
havior. Second, some causes of behavior may be for-
tuitous. For example, a reluctant decision to attend a
social event may result in meeting one’s future
spouse. About such meetings Bandura (1982) says,
“Chance encounters play a prominent role in shap-
ing the course of human lives” and he gives the fol-
lowing example:

[t is not uncommon for college students to decide to
sample a given subject matter only to leave enroll-
ment in a particular course to the vagaries of time
allocation and course scheduling. Through this
semifortuitous process some meet inspiring teachers
who have a decisive influence on their choice of
careers. (p. 748)

Fortuitous circumstances do not violate a deter-
ministic analysis of behavior; they simply make it
more complicated. By definition, fortuitous circum-
stances are not predictable relative to one’s life, but
when they occur they are causally related to one’s
behavior.

Fortuity is but one of the factors contributing to
the complexity of the causation of human behavior.
Determinists maintain that this complexity explains
why predictions concerning human behavior must
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be probabilistic. Still, determinists believe that as
our knowledge of the causes of behavior increases, so
will the accuracy of our predictions concerning that
behavior.

What biological, environmental, and sociocul-
tural determinism all have in common is that the de-
terminants of behavior they emphasize are directly
measurable. Genes, environmental stimuli, and cul-
tural customs are all accessible and quantifiable and
thus represent forms of physical determinism. How-
ever, some scientific psychologists emphasize the im-
portance of cognitive and emotional experience in
their explanation of human behavior. For them, the
most important determinants of human behavior are
subjective and include a person’s beliefs, emotions,
sensations, perceptions, ideas, values, and goals.
These psychologists emphasize psychical determin-
ism rather than physical determinism. Among the
psychologists assuming psychical determinism are
those who stress the importance of mental events of
which we are conscious and those, like Freud, who
stress the importance of mental events of which we
are not conscious.

Besides accepting some type of determinism, sci-
entific psychologists also seek general laws, develop
theories, and use empirical observation as their
ultimate authority in judging the validity of those
theories. Psychology, as it is practiced by these psy-
chologists, is definitely scientific, but not all psychol-
ogists agree with their assumptions and methods.

Indeterminism. Some psychologists believe that hu-
man behavior is determined but that the causes of be-
havior cannot be accurately measured. This belief
reflects an acceptance of Heisenberg’s uncertainty
principle. The German physicist Werner Karl
Heisenberg (1901-1976) found that the very act of
observing an electron influences its activity and casts
doubt on the validity of the observation. Heisenberg
concluded that nothing can ever be known with cer-
tainty in science. Translated into psychology, this
principle says that, although human behavior is in-
deed determined, we can never learn at least some
causes of behavior because in attempting to observe
them we change them. In this way, the experimental
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setting itself may act as a confounding variable in the
search for the causes of human behavior. Psycholo-
gists who accept this viewpoint believe that there are
specific causes of behavior but that they cannot be ac-
curately known. Such a position is called indetermin-
ism. Another example of indeterminacy is Immanuel
Kant’s (1724-1804) conclusion that a science of psy-
chology is impossible because the mind could not be
objectively employed to study itself. MacLeod (1975)
summarized Kant’s position as follows:

Kant challenged the very basis of a science of psy-
chology. If psychology is the study of “the mind,”
and if every observation and every deduction is an
operation of a mind which silently imposes its own
categories on that which is being observed, then
how can a mind turn in upon itself and observe its
own operations when it is forced by its very nature
to observe in terms of its own categories? Is there any
sense in turning up the light to see what the darkness

looks like [italics added]? (p. 146)

Nondeterminism. Some psychologists completely
reject science as a way of studying humans. These
psychologists, usually working within either a hu-
manistic or an existential paradigm, believe that the
most important causes of behavior are self-generated.
For this group, behavior is freely chosen and thus in-
dependent of physical or psychical causes. This belief
in free will is contrary to the assumption of deter-
minism, and therefore the endeavors of these psy-
chologists are nonscientific. Such a position is
known as nondeterminism. For the nondeterminists,
because the individual freely chooses courses of ac-
tion he or she alone is responsible for them.

Determinism and responsibility. Although a belief
in free will leads naturally to a belief in personal re-
sponsibility, one version of psychical determinism
also holds humans responsible for their actions.
William James (1884/1956) distinguished between
hard determinism and soft determinism. With hard de-
terminism, he said, the causes of human behavior are
thought to function in an automatic, mechanistic
manner and thus render the notion of personal
responsibility meaningless. With soft determinism,
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however, cognitive processes such as intentions, mo-
tives, beliefs, and values intervene between experi-
ence and behavior. The soft determinist sees human
behavior as resulting from thoughtful deliberation of
the options available in a given situation. Because ra-
tional processes manifest themselves prior to actions,
the person bears responsibility for those actions. Al-
though soft determinism is still determinism, it is a
version that allows uniquely human cognitive pro-
cesses into the configuration of the causes of human
behavior. Soft determinism, then, offers a compro-
mise between hard determinism and free will—a
compromise that allows for human responsibility.
(For examples of contemporary psychologists who ac-
cept soft determinism, see Bandura, 1989; Robinson,
1985; Sperry, 1993.)

Whether or not we consider psychology a sci-
ence depends on which aspect of psychology we fo-
cus on. One highly respected psychologist and
philosopher of science answers the question Is psy-
chology a science? in a way that stresses psychology’s
nonscientific nature:

Psychology is misconceived when seen as a coher-
ent science or as any kind of coherent discipline
devoted to the empirical study of human beings.
Psychology, in my view, is not a single discipline but
a collection of studies of varied cast, some few of
which may qualify as science, whereas most do not.

(Koch, 1993, p. 902)

Psychology should not be judged too harshly be-
cause some of its aspects are not scientific or even an-
tiscientific. Science as we now know it is relatively
new, whereas the subject matter of most, if not all,
sciences is very old. What is now studied scientifi-
cally was once studied philosophically or theologi-
cally, as Popper noted. First came the nebulous
categories that were debated for centuries in a non-
scientific way. This debate readied various categories
of inquiry for the “fine tuning” that science provides.

In psychology today, there is inquiry on all levels.
Some concepts have a long philosophical heritage
and are ready to be treated scientifically; other con-
cepts are still in their early stages of development
and are not ready for scientific treatment; and still
other concepts, by their very nature, may never be
amenable to scientific inquiry. All these levels and
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types of inquiry appear necessary for the growth of
psychology, and all sustain each other.

Persistent Questions
in Psychology

The questions that psychology is now attempting to
answer are often the same questions it has been try-
ing to answer from its inception. In many cases only
the methods for dealing with these persistent ques-
tions have changed. We have already encountered
one of psychology’s persistent questions: Is human
behavior freely chosen or is it determined? In the fol-
lowing section we review additional persistent ques-
tions and, in so doing, preview much of what will be
covered in the remainder of this text.

What Is the Nature of Human Nature?

A theory of human nature attempts to specify what is
universally true about humans. That is, it attempts to
specify what all humans are equipped with at birth.
One question of interest here is how much of our
prehuman heritage remains in human nature. For ex-
ample, are we inherently aggressive? Yes, say the
Freudians. Is human nature basically good and non-
violent? Yes, say members of the humanistic camp,
such as Rogers and Maslow. Or is our nature neither
good nor bad but neutral, as the behaviorists such as
Watson and Skinner claim? The behaviorists main-
tain that experience makes a person good or bad or
whatever. Do humans possess a free will? Yes, say the
existential psychologists; no, say the scientifically
oriented psychologists. Associated with each of psy-
chology’s paradigms is an assumption about the na-
ture of human nature, and each assumption has a
long history. Throughout this text we sample these
conceptions about human nature and the method-
ologies they generate.

How Are the Mind and the Body Related?

The question of whether there is a mind and, if so,
how it is related to the body is as old as psychology
itself. Every psychologist must address this question
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either explicitly or implicitly. Through the years, al-
most every conceivable position has been taken on
the mind-body relationship. Some psychologists at-
tempt to explain everything in physical terms; for
them, even so-called mental events are ultimately
explained by the laws of physics or chemistry. These
individuals are called materialists because they be-
lieve that matter is the only reality, and therefore
everything in the universe, including the behavior of
organisms, must be explained in terms of matter.
They are also called monists because they attempt to
explain everything in terms of one type of reality—
matter. Other psychologists take the opposite ex-
treme, saying that even the so-called physical world
consists of ideas. These individuals are called ideal-
ists, and they too are monists because they attempt
to explain everything in terms of consciousness.
Many psychologists, however, accept the existence
of both physical and mental events and assume that
the two are governed by different principles. Such a
position is called dualism. The dualist believes that
there are physical events and mental events. Once it
is assumed that both a physical and a mental realm
exist, the question becomes how the two are related.
For the monist, of course, there is no mind-body
problem.

Types of dualisms. One form of dualism, called in-
teractionism, claims that the mind and body inter-
act. That is, the mind influences the body and the
body influences the mind. According to this con-
cept, the mind is capable of initiating behavior. This
was the position taken by Descartes and is the one
taken by most members of the humanistic-existen-
tial camp. The psychoanalysts, from Freud to the
present, are also interactionists. For them, many
bodily ailments are psychogenic, caused by mental
events such as conflict, anxiety, or frustration. A cur-
rently popular way of explaining mind-body rela-
tionships is through emergentism, which claims that
mental states emerge from brain states. One kind of
emergentism claims that once mental events emerge
from brain activity, they (mental events) can influ-
ence subsequent brain activity and thus behavior.
Because of the postulated reciprocal influence be-
tween brain activity (body) and mental events
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(mind), this kind of emergentism represents interac-
tionism. Sperry (1993), for example, accepted this
kind of emergentism.

Another form of emergentism that is not inter-
actionist is epiphenomenalism. According to the
epiphenomenalist, the brain causes mental events
but mental events cannot cause behavior. In this
view, mental events are simply behaviorally irrele-
vant by-products (epiphenomena) of brain processes.

Another dualist position is that an environmen-
tal experience causes both mental events and bodily
responses simultaneously and that the two are totally
independent of each other. This position is referred
to as psychophysical parallelism.

According to another dualist position, called
double aspectism, a person cannot be divided into a
mind and a body but is a unity that simultaneously
experiences events physiologically and mentally. Just
as “heads” and “tails” are two aspects of a coin, men-
tal events and physiological events are two aspects of
a person. Mind and body do not interact, nor can
they ever be separated. They are simply two aspects of
each experience we have as humans. Other dualists
maintain that there is a preestablished harmony be-
tween bodily and mental events. That is, the two
types of events are different and separate but are co-
ordinated by some external agent—for example,
God. In the 17th century, Nicholas Malebranche
(1638-1715) suggested that when a desire occurs in
the mind, God causes the body to act. Similarly,
when something happens to the body, God causes
the corresponding mental experience. Malebranche’s
position on the mind-body relationship is called
occasionalism.

All the preceding positions on the mind-body
problem are represented in psychology’s history, and
we will therefore encounter them throughout this
text. Figure 1.1 shows Chisholm’s whimsical sum-
mary of the proposed mind-body relationships.

Nativism Versus Empiricism

To what extent are human attributes such as intelli-
gence inherited and to what extent are they de-
termined by experience! The nativist emphasizes
the role of inheritance in his or her explanation of
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Chisholm’s depictions of various mind-body relationships. The bird drawn with the broken line represents
the mind, and the bird drawn with the unbroken line represents the body. (Redrawn from Taylor, 1963, p. 130.)

Used by permission of Roderick M. Chisholm.

the origins of various human attributes, whereas the
empiricist emphasizes the role of experience. Those
who consider some aspect of human behavior in-
stinctive or who take a stand on human nature as be-
ing good, bad, gregarious, and so on are also nativists.
Empiricists, on the other hand, claim that humans
are the way they are largely because of their experi-
ences. Obviously this question is still unresolved.
The nativism-empiricism controversy is closely re-
lated to the question concerning the nature of hu-
man nature. For example, those who claim that
humans are aggressive by nature are saying that hu-
mans are innately predisposed to be aggressive.
Most, if not all, psychologists now concede that
human behavior is influenced by both experience
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and inheritance; what differentiates nativists from
empiricists is the emphasis they place on one or
the other.

Mechanism Versus Vitalism

Another persistent question in psychology’s history
is whether human behavior is completely explicable
in terms of mechanical laws. According to mecha-
nism, the behavior of all organisms, including hu-
mans, can be explained in the same way that the
behavior of any machine can be explained—in terms
of its parts and the laws governing those parts. To the
mechanist, explaining human behavior is like ex-
plaining the behavior of a clock except that humans
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are more complex. In contrast, according to vitalism,
life can never be completely reduced to material
things and mechanical laws. Living things contain a
vital force that does not exist in inanimate objects.
In ancient times, this force was referred to as soul,
spirit, or breath of life and it was its departure from
the body that caused death.

The mechanism-vitalism debate has been promi-
nently featured in psychology’s history, and we will
encounter it in various forms throughout this text.

Rationalism Versus Irrationalism

Rationalistic explanations of human behavior usu-
ally emphasize the importance of logical, systematic,
and intelligent thought processes. Perhaps for this
reason, most of the great contributions to mathe-
matics have been made by philosophers in the ratio-
nalistic tradition, such as Descartes and Leibniz.
Rationalists tend to search for the abstract principles
that govern events in the empirical world. Most of
the early Greek philosophers were rationalists, and
some went so far as to equate wisdom with virtue.
When one knows the truth, said Socrates, one acts
in accordance with it. Thus, wise humans are good
humans. The greatest passion, to the Greeks, was the
passion to know. There are other passions, of course,
but they should be rationally controlled. Western
philosophy and psychology has to a large extent per-
petuated the glorification of the intellect at the ex-
pense of emotional experience.

It was not always agreed, however, that the intel-
lect is the best guide for human thought and behav-
ior. At various times in history, human emotionality
has been appreciated more than the human intellect.
This was the case during the early Christian era,
during the Renaissance, and at various other times
under the influence of existential-humanistic philos-
ophy and psychology. All these viewpoints stress hu-
man feeling over human rationality and are therefore
referred to as irrational.

Any explanation of human behavior that stresses
unconscious determinants is also irrational. The psy-
choanalytic theories of Freud and Jung, for example,
exemplify irrationalism because they claim that the
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true causes of behavior are unconscious and as such
cannot be pondered rationally.

How Are Humans Related

to Nonhuman Animals?

The major question here is whether humans are
qualitatively or quantitatively different from other
animals. If the difference is quantitative (one of de-
gree), then at least something can be learned about
humans by studying other animals. The school of be-
haviorism relied heavily on animal research and
maintained that the same principles governed the
behavior of both nonhumans and humans. There-
fore, the results of animal research could be readily
generalized to the human level. Representing the
other extreme are the humanists and the existential-
ists who believe that humans are qualitatively differ-
ent from other animals, and therefore nothing im-
portant about humans can be learned by studying
nonhuman animals. Humans, they say, are the only
animals that freely choose their courses of action and
are therefore morally responsible for that action. It
thus makes sense to judge human behavior as “good”
or “bad.” Similar judgments of animal behavior are
meaningless. Without the ability to reason and to
choose, there can be no guilt. Most psychologists can
be placed somewhere between the two extremes, say-
ing that some things can be learned about humans by
studying other animals and some things cannot.

What Is the Origin of Human Knowledge?

The study of knowledge is called epistemology (from
the Greek episteme, meaning to know or under-
stand). The epistemologist asks such questions as
What can we know, what are the limits of knowl-
edge, and how is knowledge attained? Psychology has
always been involved in epistemology because one of
its major concerns has been determining how hu-
mans gain information about themselves and their
world. The radical empiricist insists that all knowl-
edge is derived from sensory experience, which is
somehow registered and stored in the brain. The ra-
tionalist agrees that sensory information is often, if
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not always, an important first step in attaining
knowledge but argues that the mind must then ac-
tively transform this information in some way before
knowledge is attained. Some nativists would say that
some knowledge is innate. Plato and Descartes, for
example, believed that many ideas were a natural
part of the mind.

In answering epistemological questions, the em-
piricists postulate a passive mind that represents
physical experiences as mental images, recollections,
and associations. In other words, the passive mind is
seen as reflecting cognitively what is occurring, or
what has occurred, in the physical world. Physical
experiences that occur consistently in some particu-
lar pattern will be represented cognitively in that
pattern and will tend to be recalled in that pattern.
The rationalists, however, postulate an active mind
that transforms the data from experience in some im-
portant way. Whereas a passive mind is seen as repre-
senting physical reality, the active mind is seen as a
mechanism by which physical reality is organized,
pondered, understood, or valued. For the rationalist,
the mind adds something to our mental experience
that is not found in our physical experience.

For the empiricist, then, knowledge consists of
the accurate description of physical reality as it is re-
vealed by sensory experience and recorded in the
mind. For the rationalist, knowledge consists of con-
cepts and principles that can be attained only by a
pondering, active mind. For some nativists, at least
some knowledge is inherited as a natural component
of the mind. The empiricist, rationalist, and nativist
positions, and various combinations of them, have
always been part of psychology; in one form or an-
other they are still with us today. In this text, we see
how these three major philosophical positions have
manifested themselves in various ways throughout
psychology’s history.

Objective Versus Subjective Reality

The difference between what is “really” present phys-
ically (physical or objective reality) and what we
actually experience mentally (subjective or phenom-
enal reality) has been an issue at least since the early
Greeks. Some accept naive realism, saying that what
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we experience mentally is exactly the same as what is
present physically. Many others, however, say that at
least something is lost or gained in the translation
from physical to phenomenal experience. A discrep-
ancy between the two types of experience can exist if
the sense receptors can respond only partially to what
is physically present—for example, to only certain
sounds or colors. A discrepancy can also exist if infor-
mation is lost or distorted as it is being transmitted
from the sense receptors to the brain. Also, the brain
itself can transform sensory information, thus creat-
ing a discrepancy between physical and phenomenal
reality. The important question here is, Given the
fact that there is a physical world and a psychological
world, how are the two related? A related question is,
Given the fact that all we can ever experience di-
rectly is our own subjective reality, how can we come
to know anything about the physical world? We are
confronted here with the problem of reification, or
the tendency to believe that because something has a
name it also has an independent existence. J. S. Mill

(1843/1874) described this fallacy:

The fallacy may be enunciated in this general
form—Whatever can be thought of apart exists
apart: and its most remarkable manifestation con-
sists in the personification of abstractions.
Mankind in all ages have had a strong propensity
to conclude that wherever there is a name, there
must be a distinguishable separate entity corre-
sponding to the name; and every complex idea
which the mind has formed for itself by operating
upon its conceptions of individual things, was con-
sidered to have an outward objective reality an-
swering to it. (p. 527)

Throughout human history, entities such as souls,
minds, gods, demons, spirits, and selves have been
imagined and then assumed to exist. Of course, in
more recent times procedures have been available to
determine whether imagined entities have referents
in the empirical world. As we have seen, scientific
theory attempts to correlate words and symbols with
empirical observations. In the case of reification,
however, the relationship between the imagined and
the real is simply assumed to exist. The tendency
toward reification is a powerful and persistent one,
and we will encounter it often.
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The Problem of the Self

Our physical experiences are highly diverse, and yet
we experience unity among them. Also, we grow
older, gain and lose weight, change locations, exist in
different times; yet with all of this and more, our life’s
experiences have continuity. We perceive ourselves
as the same person from moment to moment, from
day to day, and from year to year even though little
about us remains the same. The question is, What
accounts for the unity and continuity of our experi-
ence? Through the centuries, entities such as a soul
or a mind have been proposed. More recently, the
self has been the most popular proposed organizer of
experience.

The self has often been viewed as having a sepa-
rate existence of its own, as is implied by the state-
ment “I said to myself.” Besides organizing one’s
experiences and providing a sense of continuity
over time, the self has often been endowed with

other attributes, such as being the instigator and
evaluator of action. Other experiences that con-
tribute to the belief in an autonomous self include
the feeling of intentionality or purpose in one’s
thoughts and behavior, the awareness of being
aware, the ability to selectively direct one’s atten-
tion, and moments of highly emotional, insightful
experiences. As we will see, to postulate a self with
autonomous powers creates a number of problems
that psychology has struggled with through the
years and still does. Clearly, whether an auton-
omous self or mind is proposed as the organizer of
experience or as the instigator of behavior, one is
confronted with the mind-body problem.

As we see throughout this text, the positions psy-
chologists have taken on the preceding issues have
represented a wide variety of assumptions, interests,
and methodologies, and this continues to be the case
in contemporary psychology.

Summary

Psychology is best defined in terms of the activities of
psychologists, and those activities have changed
through the centuries. Although psychology goes
back at least to the dawn of civilization, our version
of the history of psychology begins with the early
Greeks. The approach to writing this text exempli-
fies presentism because current psychology is used as
a guide in determining what to cover historically. In
presenting the history of psychology, this text com-
bines coverage of great individuals, persistent ideas,
the spirit of the times, and contributions from other
fields. Such a combined approach is referred to as
eclectic. By studying the history of psychology, a stu-
dent gains perspective and a deeper understanding of
modern psychology. Also, he or she will learn that
sometimes sociocultural conditions determine what
is emphasized in psychology. Finally, by studying the
history of psychology, previous mistakes can be
avoided, potentially important ideas can be discov-
ered, and the natural curiosity about something
thought to be important can be satisfied.
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Traditionally, science was viewed as starting with
empirical observation and then proceeding to the
development of theory. Theories were then evalu-
ated in terms of their ability to generate predictions
that either were or were not supported by experi-
mental outcome. Theories that generated predic-
tions that were confirmed became stronger, and
those making erroneous predictions were revised or
abandoned. By linking empirical observation and
theory, science combined the philosophical schools
of empiricism and rationalism. Science assumes de-
terminism and seeks general laws. Popper disagreed
with the traditional view of science, saying that sci-
entific activity does not start with empirical observa-
tion but with a problem of some type that guides the
scientist’s empirical observations. Furthermore, Pop-
per maintained that if a scientific theory is consis-
tently confirmed it is more likely a bad theory than a
good one. A good theory must make risky predic-
tions that, if not confirmed, refute the theory. To be
classified as scientific a theory must specify in ad-
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vance the observations that if made would refute it.
What distinguishes a scientific theory from a nonsci-
entific theory is the principle of falsifiability. A scien-
tific theory must run the risk of being incorrect, and
it must specify the conditions under which it would
be. Kuhn also disagreed with the traditional view of
science. Kuhn’s analysis of science stresses sociologi-
cal and psychological factors. At any given time, sci-
entists accept a general framework within which
they perform their research, a framework Kuhn
called a paradigm. A paradigm determines what con-
stitutes research problems and how those problems
are solved. Which paradigm is accepted by a group of
scientists is determined as much by subjective factors
as by objective factors. For Popper, scientific activity
is guided by problems, whereas for Kuhn, scientific
activity is guided by a paradigm that scientists be-
lieve to be true. For Popper, science involves creative
problem solving; for Kuhn, it involves puzzle solving.
According to Kuhn, scientific progress occurs in
three stages: the preparadigmatic, the paradigmatic,
and the revolutionary. Other philosophers of sci-
ence, such as Feyerabend, claim that it is misleading
to characterize science or scientific method in any
particular way. For them, science is what scientists
do, and any existing rules and regulations must be vi-
olated for scientific progress to occur.

Some aspects of psychology are scientific and
some are not. Psychologists who are willing to
assume physical or psychical determinism while
studying humans are more likely to have a scientific
orientation than are those who are unwilling to
make that assumption. Nondeterminists assume that
human behavior is freely chosen and therefore not
amenable to traditional scientific analysis. The in-
determinist believes that human behavior is deter-
mined but that the determinants of behavior cannot
always be known with certainty. Psychology need
not apologize for its nonscientific aspects because
those aspects have often made significant contri-
butions to the understanding of humans. Often the
concepts developed by nonscientific psychologists
are later fine-tuned by psychologists using the
scientific method. Many questions have persisted
throughout psychology’s history, including the fol-
lowing: To what extent are humans free, and to
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what extent is their behavior determined by know-
able causes!? What is the nature of human nature?
How are the mind and body related? To what extent
are human attributes determined by heredity (na-
tivism) as opposed to experience (empiricism)? Can
human behavior be completely understood in terms
of mechanistic principles or must some additional
vitalistic principle be postulated? To what extent is
human behavior rational as opposed to irrational?
How are humans related to nonhuman animals?
What is the origin of human knowledge? What is
the difference between what exists physically and
what is experienced mentally, and how is this dif-
ference known and accounted for! How has the
concept of self been used throughout psychology’s
history to account for one’s continuity of experience
over time, and what are the problems associated
with the concept of self?

Discussion Questions

1. Discuss the choices that must be made before writ-
ing a history of psychology.

2. What is gained by studying the history of psy-
chology?

3. Summarize the major characteristics of science.

4. Discuss why psychology can be described both as a
science and as a nonscience. Include in your answer
the characteristics of science that some psychologists
are not willing to accept while studying humans.

5. In what ways did Popper’s view of science differ
from the traditional view?

6. Why did Popper consider Freud’s theory to be non-
scientific?

7. Summarize Kuhn'’s views on how sciences change.
Include in your answer the definitions of the terms
preparadigmatic discipline, paradigm, normal science,
and scientific revolution.

8. Summarize Feyerabend’s view of science.

9. Should psychology aspire to become a single-para-
digm discipline? Defend your answer.

10. Is psychology a science? Defend your answer.

11. Define the terms physical determinism, psychical de-
terminism, indeterminism, and nondeterminism.

12. Distinguish between hard determinism and soft
determinism.

13. What does a theory of human nature attempt to
accomplish?
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14. Summarize the various proposed answers to the
mind-body problem. Include in your answer defini-
tions of the terms monism, dualism, materialism,
idealism, emergentism, interactionism, psychophysical
parallelism, epiphenomenalism, preestablished har-
mony, double aspectism, and occasionalism.

15. Discuss the nativist and empiricist explanations of
the origin of human attributes.

16. First describe the positions of mechanism and vital-
ism and then indicate which of the two positions
you accept and why.

17. Discuss rationalism and irrationalism as they apply
to explanations of human behavior.

18. Describe how each of the following would explain
how we gain knowledge: the empiricist, the ratio-
nalist, and the nativist.

19. Discuss the problems involved in discovering and
explaining discrepancies that may exist between
what is physically before us and what we experi-
ence subjectively. Define and give an example of
reification.

20. For what reasons has a concept of self been em-
ployed by psychologists? What problems does this
concept solve and what problems does it create?
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Glossary

Active mind A mind that transforms, interprets, under-
stands, or values physical experience. The rational-
ists assume an active mind.

Anomalies Persistent observations that cannot be ex-
plained by an existing paradigm. Anomalies even-
tually cause one paradigm to displace another.

Biological determinism The type of determinism that
stresses the biochemical, genetic, physiological, or
anatomical causes of behavior.

Causal laws Laws describing causal relationships. Such
laws specify the conditions that are necessary and
sufficient to produce a certain event. Knowledge of
causal laws allows both the prediction and control
of events.

Confirmable propositions Within science, propositions
capable of validation through empirical tests.

Correlational laws Laws that specify the systematic
relationships among classes of empirical events.
Unlike causal laws, the events described by correla-
tional laws do not need to be causally related. One
can note, for example, that as average daily tem-
perature rises so does the crime rate without know-
ing (or even caring) if the two events are causally
related.

Determinism The belief that everything that occurs
does so because of known or knowable causes, and
that if these causes were known in advance, an
event could be predicted with complete accuracy.
Also, if the causes of an event were known, the
event could be prevented by preventing its causes.
Thus, the knowledge of an event’s causes allows the
prediction and control of the event.

Double aspectism The belief that bodily and mental
events are inseparable. They are two aspects of
every experience.
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Dualist Anyone who believes that there are two aspects
to humans, one physical and one mental.

Eclectic approach Taking the best from a variety
of viewpoints. The approach to the history of psy-
chology taken in this text is eclectic because it
combines coverage of great individuals, the devel-
opment of ideas and concepts, the spirit of the
times, and contributions from other disciplines.

Emergentism The contention that mental processes
emerge from brain processes. The interactionist
form of emergentism claims that once mental states
emerge they can influence subsequent brain activity
and thus behavior. The epiphenomenalist form
claims that emergent mental states are behaviorally
irrelevant.

Empirical observation The direct observation of that
which is being studied in order to understand it.
Empiricism The belief that the basis of all knowledge is

experience.

Environmental determinism The type of determinism
that stresses causes of behavior that are external to
the organism.

Epiphenomenalism The form of emergentism that
states that mental events emerge from brain activity
but that mental events are subsequently behav-
iorally irrelevant.

Epistemology The study of the nature of knowledge.

Free will See Nondeterminism.

Great-person approach The approach to history that
concentrates on the most prominent contributors
to the topic or field under consideration.

Historical development approach The approach to his-
tory that concentrates on an element of a field or
discipline and describes how the understanding or
approach to studying that element has changed
over time. An example is a description of how men-
tal illness has been defined and studied throughout
history.

Historicism The study of the past for its own sake,
without attempting to show how the past is related
to the present, as is the case with presentism.

Historiography The study of the proper way to write
history.

Idealists Those who believe that ultimate reality con-
sists of ideas or perceptions and is therefore not
physical.

Indeterminism The contention that even though de-
terminism is true, attempting to measure the causes
of something influences those causes, making it
impossible to know them with certainty. This
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contention is also called Heisenberg’s uncertainty
principle.

Interactionism A proposed answer to the mind-body
problem maintaining that bodily experiences influ-
ence the mind and that the mind influences the
body.

Irrationalism Any explanation of human behavior
stressing determinants that are not under rational
control—for example, explanations that empha-
size the importance of emotions or unconscious
mechanisms.

Materialists Those who believe that everything in the
universe is material (physical), including those
things that others refer to as mental.

Mechanism The belief that the behavior of organisms,
including humans, can be explained entirely in
terms of mechanical laws.

Monists Those who believe that there is only one real-
ity. Materialists are monists because they believe
that everything is reducible to material substance.
Idealists are also monists because they believe that
everything, including the “material” world, is the
result of human consciousness and is therefore
mental.

Naive realism The belief that what one experiences
mentally is the same as what is present physically.

Nativist Anyone who believes that important human
attributes such as intelligence are inherited.

Nondeterminism The belief that human thought or be-
havior is freely chosen by the individual and is
therefore not caused by antecedent physical or
mental events.

Normal science According to Kuhn, the research ac-
tivities performed by scientists as they explore the
implications of a paradigm.

Occasionalism The belief that the relationship be-
tween the mind and body is mediated by God.

Paradigm A viewpoint shared by many scientists while
exploring the subject matter of their science. A par-
adigm determines what constitutes legitimate prob-
lems and the methodology used in solving those
problems.

Paradigmatic stage According to Kuhn, the stage in the
development of a science during which scientific
activity is guided by a paradigm. That is, it is dur-
ing this stage that normal science occurs. (See also
Normal science.)

Passive mind A mind that simply reflects cognitively
one’s experiences with the physical world. The em-
piricists tend to assume a passive mind.
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Physical determinism The type of determinism that
stresses material causes of behavior.

Postdiction An attempt to account for something after
it has occurred. Postdiction is contrasted with pre-
diction, which attempts to specify the conditions
under which an event that has not yet occurred
will occur.

Preestablished harmony The belief that bodily events
and mental events are separate but correlated be-
cause both were designed to run identical courses.

Preparadigmatic stage According to Kuhn, the first
stage in the development of a science. This stage is
characterized by warring factions vying to define
the subject matter and methodology of a discipline.

Presentism Use of the current state of a discipline as a
guide in writing the discipline’s history.

Principle of falsifiability Popper’s contention that for a
theory to be considered scientific it must specify the
observations that if made would refute the theory.
To be considered scientific, a theory must make
risky predictions. (See also Risky predictions.)

Psychical determinism The type of determinism that
stresses mental causes of behavior.

Psychophysical parallelism The contention that expe-
riencing something in the physical world causes
bodily and mental activity simultaneously and that
the two types of activities are independent of each
other.

Public observation The stipulation that scientific laws
must be available for any interested person to ob-
serve. Science is interested in general, empirical re-
lationships that are publicly verifiable.

Puzzle solving According to Kuhn, what normal sci-
ence resembles. Problems worked on are specified
by a paradigm, the problems have guaranteed solu-
tions, and certain rules must be followed in arriving
at those solutions.

Rationalism The philosophical belief that knowledge
can be attained only by engaging in some type of
systematic mental activity.
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Reification The belief that abstractions for which we
have names have an existence independent of
their names.

Revolutionary stage According to Kuhn, the stage of
scientific development during which an existing
paradigm is displaced by a new one. Once the dis-
placement is complete, the new paradigm generates
normal science and continues doing so until it too
is eventually displaced by a new paradigm.

Risky predictions According to Popper, predictions de-
rived from a scientific theory that run a real chance
of showing the theory to be false. For example, if a
meteorological theory predicts that it will rain at a
specific place at a specific time, then it must do so or
the theory will be shown to be incorrect.

Science Traditionally, the systematic attempt to ratio-
nally categorize or explain empirical observations.
Popper described science as a way of rigorously test-
ing proposed solutions to problems, and Kuhn em-
phasized the importance of paradigms that guide
the research activities of scientists. Feyerabend be-
lieves it is impossible to give a generalized concep-
tion of science or scientific method.

Scientific law A consistently observed relationship be-
tween classes of empirical events.

Scientific theory Traditionally, a proposed explanation
of a number of empirical observations; according to
Popper, a proposed solution to a problem.

Sociocultural determinism The type of environmental
determinism that stresses cultural or societal rules,
customs, regulations, or expectations as the causes
of behavior.

Uncertainty principle See Indeterminism.

Vitalism The belief that life cannot be explained in
terms of inanimate processes. For the vitalist, life
requires a force that is more than the material ob-
jects or inanimate processes in which it manifests
itself. For there to be life, there must be a vital force
present.

Zeitgeist The spirit of the times.
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CHAPTER 12

The Background of Behaviorism

Seldom if ever has a major development in psychol-
ogy resulted from the work of one person. This is not
to say that single individuals have not been impor-
tant, but their importance lies in their ability to cul-
minate or synthesize previous work rather than to
create a unique idea. The founding of the school of
behaviorism is a clear example. Although John B.
Watson is usually given credit for founding behavior-
ism, we will see that so much of his thinking was “in
the air” that the term founding should not be taken to
indicate innovation as much as an extension of ex-
isting trends. Objective psychology (psychology that
insists on studying only those things that are directly
measurable) was already well developed in Russia be-
fore the onset of behaviorism, and several function-
alists were making statements very close to those
Watson later made.

As we have seen in preceding chapters, the
school of structuralism relied heavily on introspec-
tion as a means for studying the content and pro-
cesses of the mind; functionalism accepted both
introspection and the direct study of behavior.
Whereas the structuralist sought a pure science un-
concerned with practical applications, the function-
alist was more concerned with practical applications
than with pure science. Some functionalists were im-
pressed by how much could be learned about humans
without the use of introspection, and they began to
drift toward what was later called the behavioristic
position. One such functionalist was James McKeen
Cattell, whom we encountered in the last chapter. A
full nine years before Watson’s official founding of be-
haviorism, Cattell (1904) said this about psychology:

Behaviorism

[ am not convinced that psychology should be lim-
ited to the study of consciousness. . .. the rather
wide-spread notion that there is no psychology
apart from introspection is refuted by the brute ar-
gument of accomplished fact.

It seems to me that most of the research work
that has been done by me or in my laboratory is
nearly as independent of introspection as work in
physics or in zoology. The time of mental processes,
the accuracy of perception and movement, the
range of consciousness, fatigue and practise [sic], the
motor accompaniments of thought, memory, the as-
sociation of ideas, the perception of space, color-vi-
sion, preferences, judgments, individual differences,
the behavior of animals and children, these and
other topics I have investigated without requiring
the slightest introspection on the part of the subject
or undertaking such on my own part during the
course of the experiments. . . . It is certainly difficult
to penetrate by analogy into the consciousness of
the lower animals, of savages and of children, but
the study of their behavior has already yielded
much and promises much more. (pp. 179-184)

Cattell’s statement is clearly within the function-
alistic framework because it stresses the study of both
consciousness and behavior and emphasizes the prac-
ticality of knowledge; but it also stresses that much
important information can be attained without the
use of introspection.

Walter Pillsbury (1911) provided another exam-
ple of the Zeitgeist:

Psychology has been defined as the “science of con-
sciousness” or as the “science of experience subjec-
tively regarded.” Each of these definitions has
advantages, but none is free from objection. . ..
Mind is known from man’s activities. Psychology
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may be most satisfactorily defined as the science of hu-
man behavior [italics added].

Man may be treated as objectively as any physi-
cal phenomenon. He may be regarded only with
reference to what he does. Viewed in this way the
end of our science is to understand human action.

(pp- 1-2)

Besides the tendency toward the objective study
of behavior in psychology, the success of research on
nonhuman animals had much do to with the devel-
opment of behaviorism. Thorndike, for example,
who was technically a functionalist because he did
not completely deny the usefulness of the introspec-
tive analysis of consciousness and because he used
some mentalistic terminology in his work, was dis-
covering how the laws of learning that were derived
from work on nonhumans applied to humans. The
success of animal researchers such as Thorndike cre-
ated a strain between them and the prominent psy-
chologists who insisted that psychology concentrate
on introspective data. This strain between the ani-
mal researchers and the introspectionists created the
atmosphere in which behaviorism took on revolu-
tionary characteristics.

As we will see, John B. Watson was one of these
animal researchers. Before we consider Watson’s pro-
posed solution to the problem, however, we must re-
view the work of the Russians, work that preceded
and was similar in spirit to Watson’s behaviorism.

Russian Objective Psychology

Ivan M. Sechenov

The founder of Russian objective psychology, Ivan
M. Sechenov (1829-1905), started out studying
engineering but switched to physiology. As part of
his training in physiology, he studied with Johannes
Miiller, Emil DuBois-Reymond, and Hermann von
Helmbholtz in Berlin. Sechenov sought to explain all
psychic phenomena on the basis of associationism
and materialism, thus showing the influence of the
Berlin physiologists’ positivism. Sechenov strongly
denied that thoughts cause behavior. Rather he in-
sisted that external stimulation causes all behavior:
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Ivan M. Sechenov

Since the succession of two acts is usually regarded
as an indication of their causal relationship. ..
thought is generally regarded as the cause of action.
When the external influence, i.e., the sensory stim-
ulus, remains unnoticed—which occurs very of-
ten—thought is even accepted as the initial cause of
action. Add to this the strongly pronounced subjec-
tive nature of thought, and you will realize how
firmly man must believe in the voice of self-con-
sciousness when it tells him such things. But actu-
ally this is the greatest of falsehoods: the initial cause
of any action always lies in external sensory stimula-
tion, because without this thought is inconceivable.

(Sechenov, 1863/1965, pp. 88-89)

Sechenov did not deny consciousness or its im-
portance, but he insisted that there was nothing mys-
terious about it and sought to explain it in terms of
physiological processes triggered by external events.
For Sechenov, both overt behavior and covert be-
havior (mental processes) are reflexive in the sense
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that they are both triggered by external stimulation.
Furthermore, both result from physiological pro-
cesses in the brain.

The importance of inhibition. The most important
concept that Sechenov introduced in Reflexes of the
Brain (1863/1965) was that of inhibition. It was
Sechenov’s discovery of inhibitory mechanisms in
the brain that caused him to conclude that psychol-
ogy could be studied in terms of physiology. In fact,
before the title was changed by a St. Petersburg cen-
sor, Reflexes of the Brain was called An Attempt to
Bring Physiological Bases into Mental Processes (Boakes,
1984). In 1845 Eduard Weber (brother of Ernst We-
ber of Weber’s law fame) discovered that if he stimu-
lated a frog’s vagus nerve (a major nerve linking the
brain to various internal organs), the frog’s heart
would beat slower. This was the first observation that
increased activity (stimulation) of one part of the
neuromuscular system caused decreased activity in
another. Weber found that stimulating the vagus
nerve inhibited heart rate. He also observed that
spinal reflexes were often more sluggish in animals
whose cerebral cortices are intact than for animals
whose cortices have been ablated. Weber speculated
that one cortical function may be to inhibit reflexive
behavior.

Weber'’s observations and insights went essen-
tially unnoticed except for Sechenov, who saw in
them a possible explanation for why we often have
voluntary control over what is ordinarily involun-
tary behavior. For example, we can sometimes sup-
press or delay an impulse to sneeze or to cough.
Sechenov also saw in inhibition an explanation for
smooth, coordinated movement without the need to
employ subjective, metaphysical concepts such as
mind or soul. In other words, he could explain so-
called volition and purposive behavior and still re-
main objective.

Using frogs as subjects, Sechenov found that he
could inhibit the reflexive withdrawal of a leg from
an acid solution by placing salt crystals in certain ar-
eas of the brain. When the salt was washed away
with water, the reflex returned at full force. Although
Sechenov found that the frog’s inhibitory centers
were in places other than where Weber speculated
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they were, he still confirmed that certain brain cen-
ters, when stimulated, would inhibit reflexive behav-
ior. Sechenov’s observation solved a problem that
had restricted attempts to explain behavior in terms
of reflexes: Why is there often a discrepancy between
the intensity of a stimulus and the intensity of the re-
sponse it elicits? It had been observed, for example,
that a stimulus of very low intensity could produce a
very intense response, and a very intense stimulus
could produce only a slight response. Sechenov’s an-
swer was that sometimes a response is partially or
even completely inhibited, and sometimes it is not.
With this major obstacle out of the way, it was now
possible, according to Sechenov, to explain all be-
havior, including human behavior, as reflexive.
Sechenov saw human development as the slow es-
tablishment of inhibitory control over reflexive be-
havior. Such control allows contemplative action or
inaction and the quiet endurance of aversive experi-
ence. In a word, Sechenov postulated a mechanism
by which prior experience could influence present
experience and behavior.

Hence a new and extremely important addition was
made to the theory of reflexes. They were now re-
garded as directly related, not only to present stim-
uli, but also to the sum total of previous influences
leaving their impression on the nervous system.

(Yaroshevski, 1968, p. 91)

In Reflexes, Sechenov attempted to explain all
behavior in terms of the excitation or inhibition of
reflexes. It should be noted, however, that by reflex
Sechenov meant only that every muscle movement
is caused by an event that preceded it. Thus he re-
jected the idea of spontaneous or unelicited behavior.

Psychology must be studied using the methods of
physiology. Sechenov strongly believed that the
traditional approach to understanding psychological
phenomena using introspective analysis had led
nowhere. For Sechenov (1935/1973), the only valid
approach to the study of psychology involves the
objective methods of physiology:

Physiology will begin by separating psychological
reality from the mass of psychological fiction which
even now fills the human mind. Strictly adhering to
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the principle of induction, physiology will begin
with a detailed study of the more simple aspects of
psychical life and will not rush at once into the
sphere of the highest psychological phenomena. Its
progress will therefore lose in rapidity, but it will
gain in reliability. As an experimental science,
physiology will not raise to the rank of incontro-
vertible truth anything that cannot be confirmed by
exact experiments; this will draw a sharp boundary-
line between hypothesis and positive knowledge.
Psychology will thereby lose its brilliant universal
theories; there will appear tremendous gaps in its
supply of scientific data; many explanations will
give place to a laconic “we do not know.” . .. And
yet, psychology will gain enormously, for it will be
based in scientifically verifiable facts instead of the
deceptive suggestions of the voice of our conscious-
ness. Its generalizations and conclusions will be lim-
ited to actually existing analogies, they will not be
subject to the influence of the personal preferences
of the investigator which have so often led psychol-
ogy to absurd transcendentalism, and they shall
thereby become really objective scientific hypothe-
ses. The subjective, the arbitrary and the fantastic
will give way to a nearer or more remote approach
to truth. In a word, psychology will become a positive
science. Only physiology can do this, for only physiology
holds the key to the scientific analysis of psychical phe-
nomena. (pp. 350-351)

Although Sechenov never enjoyed much sup-
port from his country’s government or from his col-
leagues during his lifetime, he did influence the next
generation of neurophysiologists. After him, the
study of inhibition became central, it was widely ac-
cepted that the best way to study psychological phe-
nomena is by using the objective methods of physiol-
ogy, and it was generally believed that behavior is
best understood as reflexive.

Ivan Petrovitch Pavlov

Ivan Petrovitch Pavlov (1849-1936) was born on
September 27 in the town of Ryazan, about 250
miles from Moscow. His father was first a teacher of
classical languages (Greek and Latin) and later a
priest. Pavlov’s two paternal uncles were also priests,
but they were rather unruly: “Both were often disci-
plined by the Church authorities for their disorderly
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behavior and their penchant for the bottle” (Wind-
holz, 1991, p. 52). The older uncle died of a lung dis-
order at a relatively young age. The younger uncle,
although once popular with the clergy, was eventu-
ally defrocked because “as a priest, he had mocked
family, death, God, and was a practical joker” (p.
52). For his practical jokes, he often received beat-
ings from angry villagers. One such joke was binding
a calf to a village alarm bell in the middle of the
night, using a long rope. He gloated as the villagers
ran in panic in response to the frantic tolling of the
bell. Pavlov felt sorry for his uncle because of the
beatings he received and because he was “forced to
stand outside in the cold and the rain when he was
drunk” (p. 56). Pavlov’s mother was the daughter of
a priest, and Pavlov remembered her as being loving
but “thought that she mistook overprotectiveness for
love” (Windholz, 1991, p. 55).

At the age of 10 Pavlov suffered a severe fall,
which delayed his entering high school for a year.
During his convalescence he spent considerable time
with his godfather, an abbot of a monastery near
Ryazan. His godfather’s lack of concern for worldly
matters and his attention to detail were to have a
lifelong influence on Pavlov. Eventually, Pavlov en-
rolled in the local ecclesiastical high school and then
in the Ryazan Theological Seminary where he, like
his father, studied for the priesthood. However, in
1870 at the age of 21, he changed his mind and en-
rolled in the Military Medical Academy at St. Pe-
tersburg, where he studied natural science. Pavlov
walked the several hundred miles from Ryazan to St.
Petersburg, and his arrival there was coincidental
with Sechenov’s departure. Under Sechenov’s suc-
cessor, Ilya Cyon, Pavlov first studied physiology.

Pavlov obtained a degree in natural science in
1879 and remained at the academy to pursue a degree
in medicine. Pavlov was so impressive as a medical
student that he was appointed director of a small lab-
oratory, where he helped several students obtain their
doctorates even before he obtained his own in 1883.
After receiving his medical degree, Pavlov studied
physiology in Germany for two years. During this
time he studied with Karl Ludwig at the University
of Leipzig. We saw in chapter 8 that Ludwig, along
with Helmholtz, DuBois-Reymond, and Briicke, had
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signed an oath committing themselves to a material-
istic science devoid of metaphysical speculation. This
positivism was to have a lasting effect on Pavlov:
“Pavlov believed that facts were more important
than theories because facts could stand on their own
merit, whereas theories were constructs that could be
easily proposed and just as well rejected” (Windholz,
1990, p. 69). Upon returning to Russia, Pavlov held a
variety of ill-paying jobs until 1890, when he was fi-
nally appointed professor of physiology at St. Peters-
burg’s Military Medical Academy. Pavlov was 41 at
the time, and he would spend most of the remainder
of his career at the academy.

Sechenov, like Hartley and Bain before him, had
suggested that psychology should be studied using
physiological concepts and techniques. Pavlov
agreed completely and went a step further. Unlike
Sechenov, Pavlov demonstrated in detail how such
study could take place. Also unlike Sechenov,
Pavlov was highly regarded both by the government
and by most of his colleagues. In 1921 Lenin be-
stowed many special privileges on Pavlov and pro-
claimed him a Hero of the Revolution. All this came
rather late in Pavlov’s life, however. Before he devel-
oped his interest in psychology, he first spent many
years studying the digestive system.

Research on digestion. During his first 10 years at St.
Petersburg, Pavlov pursued his interests in the diges-
tive system. At the time, most of what was known
about digestion came from studies in which animals
had been operated on to expose organs of interest.
Often the experimental animals were dead as their
organs were investigated; and if not dead, they were
at least traumatized by the operation. Noting that lit-
tle could be learned about normal digestive function-
ing by studying dead or traumatized animals, Pavliov
sought a more effective experimental procedure. He
knew of someone who had suffered a severe gunshot
wound to the stomach and recovered. The victim’s
treatment, however, had left an open hole in his
body through which his internal organs could be ob-
served. The grateful patient allowed his physician to
observe his internal processes, including those of the
digestive system. Although this particular case
lacked scientific control, it gave Pavlov the informa-
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tion he needed to perfect his technique for studying
digestion. Using the latest antiseptic surgical tech-
niques and his outstanding surgical skills, Pavlov pre-
pared a gastric fistulai—a channel—leading from a
dog’s digestive organs to outside its body. Such a pro-
cedure allowed the animal to recover fully from surgi-
cal trauma before its digestive processes were investi-
gated. Pavlov performed hundreds of experiments to
determine how the amount of secretion through the
fistula varied as a function of different types of stimu-
lation to the digestive system, and his pioneering re-
search won him the 1904 Nobel Prize in physiology.

Discovery of the conditioned reflex. During his
work on digestion, Pavlov discovered the condi-
tioned reflex. As mentioned, Pavlov’s method of
studying digestion involved a surgical arrangement
that allowed the dog’s gastric juices to flow out of the
body and be collected. While studying the secretion
of gastric juices in response to such substances as
meat powder, Pavlov noticed that objects or events

Pavlov operating on an experimental animal.
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associated with meat powder also caused stomach se-
cretions—for example, the mere sight of the experi-
menter or the sound of his or her footsteps. Pavlov
referred to these responses as “conditional” because
they depended on something else—for example,
meat powder. In an early translation of Pavlov’s
work, conditional was translated as conditioned, and
the latter term has been used ever since. In light of
subsequent history, it is interesting to note that the
initial announcement of the discovery of the condi-
tioned reflex received little attention:

Pavlov’s initial reference to conditional reflexes
was made in an 1899 address before the Society
of Russian Doctors of St. Petersburg. The address,
delivered to a local group, failed to receive wide at-
tention. His work, however, became internation-
ally known when on 12 December 1904, in his
Nobel Prize address, Pavlov mentioned the phe-
nomenon of conditioning while describing his
research on digestive processes. (Windholz, 1983,
p. 394)

Pavlov realized that conditioned reflexes could
be explained by the associative principles of contigu-
ity and frequency. He also realized that by studying
conditioned reflexes, which he had originally called
“psychic reflexes,” he would be entering the realm of
psychology. Like Sechenov before him, Pavlov had a
low opinion of psychology with its prevailing use of
introspection. He resisted the study of conditioned
reflexes for a long time because of their apparently
subjective nature. After pondering Sechenov’s work,
however, he concluded that conditioned reflexes,
like natural reflexes, could be explained in terms of
the neural circuitry and the physiology of the brain.
At the age of 50, Pavlov began studying the condi-
tioned reflex. His work would continue for 30 years.

Pavlov’s personality. Like Sechenov, Pavlov was a
positivist and was totally dedicated to laboratory
work. He edited no journals, engaged in no commit-
tee work, and wrote very little. The only two books
he wrote were edited versions of lectures he had
given. The first, Work of the Principal Digestive Glands
(1897), contained only a brief reference to “psychic
secretions,” and the second, Conditioned Reflexes
(English translation, 1927), dealt exclusively with
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the topic. Most of the information concerning
Pavlov’s work is found in the dissertations of doctoral
students whose work he supervised. In fact, the first
formal research on the conditioned reflex was per-
formed by Pavlov’s student Stefan Wolfsohn in 1897.
His students viewed Pavlov as hard but fair, and they
were very fond of him. Pavlov encouraged both
women and Jewish students to study in his labora-
tory, a practice very uncommon at the time. One
thing for which Pavlov had no tolerance, however,
was mentalism. If researchers in his laboratory used
mentalistic terminology to describe their findings, he
fined them. Fancher (1990) describes how Pavlov
ran his laboratory:

In pursuing his research he overlooked no detail.
While he uncomplainingly lived frugally at home,
he fought ferociously to ensure his laboratory was
well equipped and his experimental animals well
fed. Punctual in his arrival at the lab and perfection-
istic in his experimental technique, he expected the
same from his workers. Once during the Russian
Revolution he disciplined a worker who showed up
late from having to dodge bullets and street skir-
mishes on the way to the laboratory. (p. 279)

In private life, however, Pavlov was a completely dif-
ferent person. Fancher gives the following account of
Pavlov outside the laboratory:

Outside, he was sentimental, impractical, and
absent-minded—often arousing the wonder and
amusement of his friends. He became engaged while
still a student, and lavished much of his meager in-
come on extravagant luxuries such as candy, flowers,
and theater tickets for his fiancée. Only once did he
buy her a practical gift, a new pair of shoes to take
on a trip. When she arrived at her destination she
found only one shoe in her trunk, accompanied by a
letter from Pavlov: “Don’t look for your other shoe.
[ took it as a remembrance of you and have put it on
my desk.” Following marriage, Pavlov often forgot
to pick up his pay, and once when he did remember
he immediately loaned it all to an irresponsible ac-
quaintance who could not pay it back. On a trip to
New York he carried all of his money in a conspicu-
ous wad protruding from his pocket; when he en-
tered the subway at rush hour, the predictable felony
ensued and his American hosts had to take up a col-
lection to replace his funds. (p. 279)
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(For other versions of Pavlov’s mugging in New York,
see Thomas, 1994.)

During the early years of their marriage, Pavlov
and his wife lived in extreme poverty. Once some re-
lief appeared forthcoming when a few of his col-
leagues managed to raise a small amount of money to
pay him for giving a few lectures. However, Pavlov
used the money to purchase additional laboratory
animals. Pavlov’s wife tolerated the situation, and
she continued to give Pavlov her complete support
during their long marriage.

What sustained Sara [Pavlov’s wife] was belief in
her husband’s genius and in the supreme value of
his work. In the early years of marriage they agreed
upon a pact which both were to keep for the rest of
their long life together. If she was to devote herself
entirely to his welfare so that there would be noth-
ing to distract him from his scientific work, then he
was to regulate his life accordingly; she made him
promise to abstain from all forms of alcohol, to
avoid card games and to restrict social events to vis-
its from friends on Saturday evenings and entertain-
ment, in the form of concerts or the theatre, to
Sunday evenings. (Boakes, 1984, p. 116)

On rare occasions Pavlov did demonstrate a con-
cern for practical economics. For example, when his
laboratory animals were producing an abundance of
saliva, he sold it to the townspeople:

For some years gastric juice became very popular
around St. Petersburg as a remedy for certain stom-
ach complaints. As Pavlov was able to supply gas-
tric juice in relatively large quantities and of a
particularly pure quality by using the sham feeding
preparation, the proceeds from its sale became con-
siderable, to the extent of almost doubling the labo-
ratory’s income when this already far surpassed that
of any comparable Russian laboratory. (p. 119)

Unconditioned and conditioned reflexes. Accord-
ing to Pavlov, organisms respond to the environment
in terms of unconditioned and conditioned reflexes.
An unconditioned reflex is innate and is triggered
by an unconditioned stimulus (US). For example,
placing food powder in a hungry dog’s mouth will in-
crease the dog’s saliva flow. The food powder is the
unconditioned stimulus, and the increased salivation
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is the unconditioned response (UR). The connec-
tion between the two is determined by the biology of
the organism. A conditioned reflex is derived from
experience in accordance with the laws of contiguity
and frequency. Before Pavlov’s experiment, stimuli
such as the sight of food powder, the sight of the at-
tendant, and the sound of the attendant’s footsteps
were considered biologically neutral in the sense
that they did not automatically elicit a specific re-
sponse from the dogs. Pavlov called a biologically
neutral stimulus a conditioned stimulus (CS). Be-
cause of its contiguity with an unconditioned stimu-
lus (in this case, food), this previously neutral stimu-
lus developed the capacity to elicit some fraction of
the unconditioned response (in this case, saliva-
tion). When a previously neutral stimulus (a condi-
tioned stimulus) elicits some fraction of an uncondi-
tioned response, the reaction is called a conditioned
response (CR). Thus, a dog salivating to the sound
of an attendant’s footsteps exemplifies a conditioned
response.

Through this process of conditioning, the stimuli
governing an organism’s behavior are gradually in-
creased from a few unconditioned stimuli to count-
less other stimuli that become associated to uncondi-
tioned stimuli through contiguity.

Excitation and inhibition. Showing the influence of
Sechenov, Pavlov believed that all central nervous
system activity can be characterized as either excita-
tion or inhibition. Like Sechenov, Pavlov believed
that all behavior is reflexive, that is, caused by an-
tecedent stimulation. If not modified by inhibition,
unconditioned stimuli and conditioned stimuli will
elicit unconditioned and conditioned reflexes, re-
spectively. However, through experience organisms
learn to inhibit reflexive behavior. We will see one
example of learned inhibition when we consider ex-
tinction. The important point here is that we are
constantly experiencing a wide array of stimuli, some
tending to elicit behavior and some tending to in-
hibit behavior. These two “fundamental processes”
are always present, and how we behave at any given
moment depends on their interaction. The pattern
of excitation and inhibition that characterizes the
brain at any given moment is what Pavlov called the
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cortical mosaic. The cortical mosaic determines how
an organism will respond to its environment at any
given moment.

Extinction, spontaneous recovery, and disinhibi-
tion. If a conditioned stimulus is continually pre-
sented to an organism and no longer followed by an
unconditioned stimulus, the conditioned response
will gradually diminish and finally disappear, at
which point extinction is said to have occurred. If a
period of time is allowed to elapse after extinction
and the conditioned stimulus is again presented, the
stimulus will elicit a conditioned response. This is
called spontaneous recovery. For example, if a tone
(CS) is consistently followed by the presentation of
food powder (US), an organism will eventually sali-
vate when the tone alone is presented (CR). If the
tone is then presented but not followed by the food
powder, the magnitude of the conditioned response
will gradually diminish, and finally the tone will no
longer elicit a conditioned response (extinction). Af-
ter a delay, however—even without any further pair-
ing of the tone and food powder—the tone will again
elicit a conditioned response (spontaneous recovery).
Pavlov believed that spontaneous recovery dem-
onstrates that the extinction process does not elimi-
nate a conditioned response but merely inhibits it.
That is, presenting the conditioned stimulus without
the unconditioned stimulus causes the animal to in-
hibit the conditioned response. Further evidence
that extinction is best explained as an inhibitory pro-
cess is provided by disinhibition. This phenomenon
is demonstrated when, after extinction has taken
place, presenting a strong, irrelevant stimulus to the
animal causes the conditioned response to return.
The assumption was that the fear caused by the
strong stimulus displaces the inhibitory process, thus
allowing the return of the conditioned response.

Experimental neurosis. Let us say that showing a
dog a circle is always followed by food and showing a
dog an ellipse is never followed by food. According
to Pavlov, the circle will come to elicit salivation and
the ellipse will inhibit salivation. Now let us make
the circle increasingly more elliptical. What hap-
pens? According to Pavlov, when the circle and the

Wadsworth Publishing Co.

ellipse become indistinguishable, the excitatory and
the inhibitory tendencies will conflict, and the ani-
mal’s behavior will break down. Because this deterio-
ration of behavior was brought about in the labora-
tory, it was called experimental neurosis.

Almost as interesting as the fact that abnormal
behavior could be produced in the laboratory by pro-
ducing conflicting tendencies was the fact that the
“neurotic” behavior took different forms in different
animals. Some dogs responded to the conflict by be-
coming highly irritable, barking violently, and tear-
ing at the apparatus with their teeth. Other animals
responded to the conflict by becoming depressed and
timid. Observations such as these caused Pavlov to
classify animals in terms of different types of nervous
systems. He thought that there were four types of an-
imals: those for whom the excitatory tendency is
very strong, those for whom the excitatory tendency
is moderately strong, those for whom the inhibitory
tendency is very strong, and those for whom the in-
hibitory tendency is moderately strong. Thus how
animals, including humans, respond to conflict is to
a large extent determined by the type of nervous sys-
tem they possess. In his later years, Pavlov speculated
that much human abnormal behavior was caused by
a breakdown of inhibitory processes in the brain.

Pavlov’s work on conflict and his typology of ner-
vous systems were to strongly influence subsequent
work on abnormal behavior, conflict, frustration, and
aggression.

The first- and second-signal systems. According to
Pavlov, all tendencies that a person acquires during
his or her lifetime are based on innate, biological
processes—that is, on unconditioned stimuli and un-
conditioned responses that have been acquired dur-
ing the phylogenetic history of a species of animal.
These innate processes are expanded by condition-
ing. As biologically neutral stimuli (CSs) are consis-
tently associated with biologically significant stimuli
(USs), they (the CSs) come to signal the biologically
significant events. The adaptive significance of such
signals should be obvious; if an animal is warned that
something either conducive or threatening to sur-
vival is about to happen, it will have time to engage
in appropriate behavior.
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Pavlov . . . rated very highly the ability of the con-
ditioned reaction to act as a “signal” reaction or, as
he expressed it many times, a reaction of “warning
character.” It is this “warning” character which ac-
counts for the profound historical significance of
the conditioned reflex. It enables the animal to
adapt itself to events which are not taking place at
that particular moment but which will follow in the

future. (Anokhin, 1968, p. 140)

Pavlov called the stimuli (CSs) that come to sig-
nal biologically significant events the first-signal
system, or “the first signals of reality.” However, hu-
mans also learn to respond to symbols of physical
events. For example, we learn to respond to the word
fire just as we would to the sight of a fire. Pavlov re-
ferred to the words that come to symbolize reality
“signals of signals,” or the second-signal system.
Language, then, consists of symbols of environmen-
tal and bodily experiences. Once established, these
symbols can be organized into abstract concepts that
guide our behavior because even abstract symbols
represent events in the physical world:

Obviously for man speech provides conditioned
stimuli which are just as real as any other stimuli.
At the same time speech provides stimuli which ex-
ceed in richness and many-sidedness any of the oth-
ers, allowing comparison neither qualitatively nor
quantitatively with any conditioned stimuli which
are possible in animals. Speech, on account of the
whole preceding life of the adult, is connected up
with all the internal and external stimuli which can
reach the cortex, signalling all of them and replac-
ing all of them, and therefore it can call forth all
those reactions of the organism which are normally
determined by the actual stimuli themselves.

(Pavlov, 1927/1960, p. 407)

Pavlov’s attitude toward psychology. As we have
seen, Pavlov, like Sechenov, had a low opinion of
psychology. Also like Sechenov, Pavlov was not op-
posed to psychology because it studied consciousness
but because it used introspection to do so. According
to Pavlov,

It would be stupid to reject the subjective world. Of
course it exists. It is on this basis that we act, mix
with other people, and direct all our life.
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Formerly [ was a little carried away when I re-
jected psychology. Of course it has the right to exist,
for our subjective world is a definite reality for us.
The important thing, therefore, is not to reject the
subjective world, but to study it by means of scien-

tifically based methods. (Anokhin, 1968, p. 132)

Although Pavlov had a low opinion of most psy-
chologists, he did have a high opinion of Thorndike.
In the following passage, Pavlov (1928) even ac-
knowledges Thorndike as the first to do systematic,
objective research on the learning process in animals:

Some years after the beginning of the work with our
new method I learned that somewhat similar exper-
iments on animals had been performed in America,
and indeed not by physiologists but by psycholo-
gists. Thereupon I studied in more detail the Amer-
ican publications, and now I must acknowledge
that the honour of having made the first steps along
this path belongs to E. L. Thorndike. By two or
three years his experiments preceded ours, and his
book must be considered as a classic, both for its
bold outlook on an immense task and for the accu-
racy of its results. (pp. 38-40)

Pavlov and associationism. Pavlov believed that he
had discovered the physiological mechanism for ex-
plaining the associationism that philosophers and
psychologists had been discussing for centuries. He
believed that by showing its physiological underpin-
nings, he had put associationism on an objective
footing and that speculation about how ideas be-
come associated with each other could finally end.
For Pavlov, the temporary connections formed by
conditioning are precisely the associations that had
been the focus of philosophical and psychological
speculation.

Are there any grounds . .. for distinguishing be-
tween that which the physiologist calls the tempo-
rary connection and that which the psychologist
terms association! They are fully identical; they
merge and absorb each other. Psychologists them-
selves seem to recognize this, since they (at least,
some of them) have stated that the experiments
with conditioned reflexes provide a solid founda-
tion for associative psychology, i.e., psychology
which regards association as the base of psychical
activity. (1955, p. 251)
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Pavlov died of pneumonia on February 27, 1936,
at the age of 87. The entire September 1997 issue of
the American Psychologist explores the life, works,
and influence of Pavlov.

Vladimir M. Bechterev

Vladimir M. Bechterev (1857-1927) was born on
January 20 and at 16 years of age entered the Military
Medical Academy at St. Petersburg, where Sechenov
had studied and Pavlov was studying. He graduated
in 1878 (one year before Pavlov) but continued to
study in the department of mental and nervous dis-
eases until he obtained his doctorate in 1881 at age
24. He then studied with Wundt in Leipzig, DuBois-
Reymond in Berlin, and Charcot (the famous French
psychiatrist) in Paris. In 1885 he returned to Russia
to a position at the University of Kazan, where he
created the first Russian experimental psychology
laboratory. In 1893 he returned to St. Petersburg’s
Military Medical Academy, where he held a chair of
psychic and nervous diseases. In 1904 he published
an important paper entitled “Objective Psychology,”
which eventually evolved into a three-volume book
called Objective Psychology, published between 1907
and 1912 (French translation, 1913). Like Sechenov
and Pavlov, Bechterev argued for a completely objec-
tive psychology, but, unlike them, Bechterev con-
centrated almost exclusively on the relationship be-
tween environmental stimulation and behavior.

In 1907 Bechterev and his collaborators left the
Military Medical Academy to found the Psychoneu-
rological Institute, which was later named the V. M.
Bechterev Institute for Brain Research in his honor.

When Bechterev died in 1927 his bibliography
totaled about 600 articles and books written on a
wide variety of topics within biology, psychology, and
philosophy.

Reflexology. Late in his life, Bechterev summarized
his views about psychology in General Principles of
Human Reflexology: An Introduction to the Objective
Study of Personality, which first appeared in 1917 and
reached its fourth edition in 1928. By reflexology,
Bechterev meant a strictly objective study of human
behavior that seeks to understand the relationship
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Vladimir M. Bechterev

between environmental influences and overt behav-
ior. He took the position that if so-called psychic ac-
tivity exists, it must manifest itself in overt behavior;
therefore “the spiritual sphere” can be bypassed by
simply studying behavior. His reflexology studied the
relationship between behavior (such as facial expres-
sions, gestures, and speech) and physical, biological,
and, above all, social conditions.

Many of Bechterev’s ideas were also found in
U.S. behaviorism at about the same time. It should
be remembered, however, that Bechterev was writing
about objective psychology as early as 1885 (Bechte-
rev, 1928/1973). A few passages from Bechterev’s
General Principles of Human Reflexology (1928/1973)
exemplify his thinking:

In order to assume ... a strictly objective stand-
point in regard to man, imagine yourself in a posi-
tion of being from a different world and of a
different nature, and having come to us, say, from
another planet. . . . Observing human life in all its
complex expressions, would this visitor from an-

CHAPTER 12 / BOOK PAGE 346
SECOND PROOF

COURTESY OF THE NATIONAL LIBRARY OF MEDICINE



Behaviorism 347

other planet, of a different nature, ignorant of hu-
man language, turn to subjective analysis in order
to study the various forms of human activity and
those impulses which evoke and direct it? Would he
try to force on man the unfamiliar experiences of
another planetary world, or would this being study
human life and all its various manifestations from
the strictly objective point of view and try to ex-
plain to himself the different correlations between
man and his environment, as we study, for example,
the life of microbes and lowly animals in general? I
think there can be no doubt of the answer.

In following this method, obviously we must
proceed in the manner in which natural science
studies an object: in its particular environment, and
explicate the correlation of the actions, conduct,
and all other expressions of a human individual
with the external stimuli, present and past, that
evoke them; so that we may discover the laws to
which these phenomena conform, and determine
the correlations between man and his environment,
both physical, biological, and, above all, social.

It is regrettable that human thought usually pur-
sues a different course—the subjective direction—
in all questions concerning the study of man and his
higher activities, and so extends the subjective
standpoint to every department of human activity.
But this standpoint is absolutely untenable, since
each person develops along different lines on the
basis of unequal conditions of heredity, education,
and life experience, for these conditions establish a
number of correlations between man and his envi-
ronment, especially the social, and so each person is
really a separate phenomenon, completely unique
and irreproducible, while the subjective view pre-
supposes an analogy with oneself—an analogy not
existing in actual fact, at least not in the highest,
and consequently more valuable, expressions of a
human being.

You will say that we use analogy everywhere,
that in everyday life we cannot approach another
man without it. All that is, perhaps, true to a cer-
tain extent, but science cannot content itself with
this, because taking the line of subjective interpre-
tation, we inevitably commit some fallacy. It is true
that, in estimating another person, we turn to sub-
jective terminology, and constantly say that such
and such a man thinks this or that, reasons in this
or that manner, etc. But we must not forget that
everyday language and the scientific approach to
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natural phenomena cannot be identical. For in-
stance, we always say of the sun that it rises and sets,
that it reaches its zenith, travels across the sky, etc.,
while science tells us that the sun does not move,
but that the earth revolves round it. And so, from
the point of view of present-day science, there must
be only one way of studying another human being
expressing himself in an integration of various out-
ward phenomena in the form of speech, facial and
other expressions, activities, and conduct. This way
is the method usually employed in natural science,
and consists in the strictly objective study of the ob-
ject, without any subjective interpretation and
without introducing consciousness. (pp. 33-36)

By 1928 Bechterev was aware of the growing ten-
dency toward objective psychology in the United
States and claimed that he was the originator of that
tendency:

The literature on the objective study of animal be-
havior has grown considerably and in America an
approach is being made to the study of human be-
havior, a study which has first been set on a scien-
tific basis on Russian soil in my laboratories at the
Military Medical Academy and at the Psychoneu-
rological Institute. (Bechterev, 1928/1973, p. 214)

Bechterev versus Pavlov. Who discovered the con-
ditioned reflex? It was neither Bechterev nor Pavlov.
Bechterev spent considerable time showing that
such reflexes were known for a very long time:
“These ‘psychic’ secretions, by the way, attracted at-
tention as early as the 18th century. Even then it was
known that when oats is [sic] given to a horse, he
secretes saliva before the oats enters his mouth”
(1928/1973, p. 403).

Both Bechterev and Pavlov studied conditioned
reflexes at about the same time. What Pavlov called
a conditioned reflex, Bechterev called an association
reflex. Bechterev was well aware of Pavlov’s research
and thought that it had major flaws. In fact, almost
every time Bechterev mentioned Pavlov in his 1928
book he had something negative to say. Bechterev
criticized Pavlov’s “saliva method” for the following
reasons:

1. An operation is necessary for collecting gastric
juices from the stomach.
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2. Pavlov’s procedure cannot be easily used on
humans.

3. The use of acid to elicit an unconditioned re-
sponse causes reactions in the animal that may
contaminate the experiment.

4. If food is used as an unconditioned stimulus, the
animal will eventually become satiated and there-
fore no longer respond in the desired fashion.

5. The secretory reflex is a relatively unimportant
part of an organism’s behavior.

6. The secretory reflex is unreliable and therefore
difficult to measure accurately.

Instead of studying secretion, Bechterev studied mo-
tor reflexes, and stated his reasons as follows:

Luckily, in all animals, and especially in man, who
particularly interests us in regard to the study of cor-
relative activity, the secretory activities play a much
smaller part than do motor activities, and, as a re-
sult of this, and for other reasons also (the absence
of an operation, the possibility of exact recording,
the possibility of frequent repetition of the stim-
uli . . . and the absence of any complications as a re-
sult of frequent stimulation in experiment) we give
unconditional preference, in view of the above-
mentioned defects of the saliva method, to the
method of investigation of association—motor re-
flexes of the extremities and of respiration—a
method developed in my laboratory. This method,
which is equally applicable to animals and to man,
and consists in the electrical stimulation on the
front paw of the animal, and in man, of the palm or
fingers of the hand, or the ball of the foot, with si-
multaneous visual, auditory, cutaneo-muscular and
other stimulations, has as far as I know, not met
with any opposition in scientific literature from the
time of its publication. (p. 203)

Bechterev’s concentration on the overt behavior
of organisms was more relevant to U.S. behaviorism
than was Pavlov’s research on secretion. But Pavlov
was the one whom Watson discovered, and therefore
the name Pavlov became widely known in U.S. psy-
chology. It is another of those quirks of history that
but for the sake of fortuitous circumstances,
Bechterev could have been a household name in-
stead of Pavlov. And as we will see, in his applica-
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tion of conditioning procedures Watson followed
Bechterev more closely than he did Pavlov.

John B. Watson and Behaviorism

John Broadus Watson (1878-1958) was born on
January 9 in the village of Travelers Rest near Green-
ville, South Carolina. Religion was a major theme in
Watson’s early life:

Watson’s mother was “insufferably religious.” She
took an active role in the Reedy River Baptist
Church and became one of the “principal lay orga-
nizers for the Baptists in the whole of South Car-
olina.” In keeping with her proselytizing zeal, Emma
named her youngest son John Broadus Watson, af-
ter John Albert Broadus, “one of the founding min-
isters of the Southern Baptist Theological Seminary
which had been located in Greenville up until a few
months before Watson’s birth in January, 1878.”
John was made to vow to his mother that he would
become a minister—"“slated,” as he put it, at an
early age. Emma tied her family closely to the
church, strictly adhering to the fundamentalist pro-
hibition against drinking, smoking, or dancing.
Cleanliness was always next to godliness, and
Emma never ceased to keep her family next to God.
(Karier, 1986, p. 111)

Although his mother (Emma Kesiah Roe Wat-
son) was extremely religious, his father (Pickens But-
ler Watson) was not. His father drank, swore, and
chased women. This incompatibility finally resulted
in Watson’s father leaving home in 1891, when Wat-
son was 13. Watson and his father had been close,
and his father’s departure disturbed him deeply. He
immediately became a troublemaker and was ar-
rested twice, once for fighting and once for firing a
gun in the middle of Greenville. Later, when Watson
was famous, his father sought him out, but Watson
refused to see him.

One can only speculate on the effects of his
mother’s intense religious convictions in Watson’s
life, but the origin of his lifelong fear of the dark
seems clear:

The nurse [that Emma, Watson’s mother, had em-

ployed] told him [Watson] that the devil lurked in
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John B. Watson

the dark and that if ever Watson went a-walking
during the night, the Evil One might well snatch
him out of the gloom and off to Hell. Emma seems
to have done nothing to stop the nurse instilling
such terrors in her young son. Most likely, she ap-
proved. To be terrified of the Devil was only right
and prudent. As a fundamentalist Baptist, she be-
lieved that Satan was always prowling. All this left
Watson with a lifelong fear of the dark. He freely
admitted that he studied whether children were
born with an instinctual fear of the dark because he
had never managed to rid himself of the phobia. He
tried a number of times to use his behaviourist prin-
ciples to cure himself but he never really managed
to do it. As an adult Watson was often depressed,
and when he got depressed he sometimes had to
sleep with his light on. (Cohen, 1979, p. 7)

Undergraduate years. Despite his history of laziness
and violence in school, Watson somehow managed
to get himself accepted to Furman University at the
age of 15. Although it is not known why Watson was
accepted, Cohen (1979) suggests Watson’s persua-
sive ability as the reason. All his life Watson demon-
strated an ability to get what he wanted. While at
college Watson continued to live at home and
worked at a chemical laboratory in order to pay his
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fees. His most influential teacher at Furman was
Gordon B. Moore, who taught philosophy and psy-
chology. The psychology Watson learned involved
mainly the works of Wundt and James. All during
college Watson had problems with his brother Ed-
ward, who considered Watson a sinner like his father
and therefore a disgrace to the family.

At Furman, Watson did well but not exception-
ally well. He should have graduated in 1898, but an
unusual event set him back a year: His favorite
teacher, Gordon B. Moore, warned that he would
flunk any student who handed his or her examina-
tion in backward. Absentmindedly, Watson handed
in his examination backward and was flunked.

Watson then made what he later called “an adoles-
cent resolve [to] make [Gordon B. Moore] seek me
out for research some day.” Years later, as a professor
at Johns Hopkins University, Watson had his re-
venge. To his “surprise and real sorrow,” Watson re-
called, he received a request from his former
teacher to be accepted as a research student. Before
it could be arranged, Moore’s eyesight failed; within
a few years, he died. (Buckley, 1989, p. 12)

The episode ended up benefiting Watson, however,
because during the extra year at Furman that failing
Moore’s course necessitated, he earned a master’s de-
gree at the age of 21.

Following graduation Watson taught in a one-
room school in Greenville, for which he earned $25
a month. When his mother died he decided to con-
tinue his education elsewhere and applied to both
Princeton and the University of Chicago. When he
learned that Princeton required a reading knowledge
of Greek and Latin, he decided to go to the Univer-
sity of Chicago. Another reason was that his favorite
teacher—Moore, the one who had flunked him—
had studied at the University of Chicago, and his
reminiscences intrigued Watson. So in September,
1900, Watson left for Chicago.

He arrived in Chicago with $50 and no other fi-
nancial resources. To survive, he took a room in a
boardinghouse and worked as a waiter there to pay
for his room and board. He also earned $1 a week as a
janitor in the psychology laboratory and another $2
a week for taking care of the white rats.
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The Chicago years. At Chicago, Watson studied
the British empiricists with A. W. Moore (not the
Gordon B. Moore of Furman). Watson especially
liked Hume because Hume taught that nothing is
necessarily fixed or sacred. Watson took philosophy
from John Dewey but confessed that he could not
understand Dewey. Although the faculty member
who had the greatest influence on Watson was the
functionalist James Angell, the radical physiologist
Jacques Loeb also influenced him. Loeb (1859-
1924) was famous for his work on tropism, having
shown that the behavior of simple organisms could
be explained as being automatically elicited by stim-
uli. Just as plants orient toward the sun because of
the way they are constructed, so do animals respond
in certain ways to certain stimuli because of their bi-
ological makeup. According to Loeb, no mental
events are involved in such tropistic behavior; it is
simply a matter of the stimulation and the structure
of the organism. This viewpoint, which Loeb applied
to plants, insects, and lower animals, Watson would
later apply to humans as well.

Under the influence of Angell and Henry Don-
aldson, a neurologist, Watson began to investigate
the learning process in the white rat. In 1901 very
little was known about animal learning, even though
Thorndike had done some objective research by that
time. Also in 1901 Willard Small published an arti-
cle on the maze-learning ability of the white rat, but
the article was as anthropomorphic as the work of
Romanes. Thus Watson had little information on
which to draw. By the end of 1902, however, he
knew more about the white rat than anyone else in
the United States. Also about this time, Watson first
began to develop a feeling for behaviorism: “If you
could understand rats without the convolutions of
introspection, could you not understand people the
same way!” (Cohen, 1979, p. 33).

Even though Watson had begun thinking about
behaviorism as early as 1902, he resisted mentioning
it to his mentor and friend Angell because he knew
that Angell believed psychology should include the
study of consciousness. When he finally did tell An-
gell of his ideas in 1904, Angell responded negatively
and told him that he should stick to animals, thus si-
lencing Watson on the subject for four years.
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Although Watson suffered a nervous breakdown
in 1902, he managed to submit his doctoral thesis in
1903. The title, “Animal Education: The Psychical
Development of the White Rat,” shows that there
was still a hint of mentalistic thinking in Watson at
the time. The thesis was accepted and Watson at-
tained his doctorate (magna cum laude) at age 25,
making him the youngest person ever to attain a
doctorate at the University of Chicago. Donaldson
lent Watson the $350 that was needed to publish the
thesis, and it took Watson 20 years to repay the loan.

The University of Chicago hired Watson as an
assistant professor for a salary of $600 a year, and he
taught courses in both animal and human psychol-
ogy. For the latter he used Titchener’s laboratory
manuals. During this time Watson married one of his
students, Mary Ickes. Buckley (1989) describes the
origin of Watson’s relationship with Mary Ickes:

As family legend has it, Mary was a student in Wat-
son’s introductory psychology class. She developed
a crush on her professor and during one long exam
wrote a love poem in her copybook instead of an-
swers to the test questions. When Watson insisted
on taking the paper at the end of the quiz, Mary
blushed, handed him the paper, and ran from the
room. The literary effort must have had its desired

effect. (p. 49)

Watson married Mary twice, once in 1903 in pri-
vate because of her family’s strong opposition to her
relationship with him and once publicly in 1904. In
any case, the marriage produced two children, Mary
(nicknamed Polly) and John. Polly was the mother
of television and film actress Mariette Hartley.

Also about this time, Watson began his corre-
spondence with Robert Yerkes. Yerkes (1876-1956)
was another young animal researcher, who, while a
student at Harvard, had been encouraged to pursue
his interest in comparative psychology. After receiv-
ing his doctorate from Harvard in 1902, Yerkes had
been offered an appointment at Harvard as instruc-
tor of comparative psychology. In his career, Yerkes
studied the instincts and learning abilities of many
different species, including mice, crabs, turtles, rats,
worms, birds, frogs, monkeys, pigs, and apes; but he is
probably best remembered for the work on anthro-
poid apes that he supervised at the Yerkes Laborato-
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ries of Primate Biology in Orange Park, Florida. In
chapter 10, we learned that Yerkes was also instru-
mental in the creation of the Army Alpha and Beta
tests of intelligence. Despite Yerkes’s involvement
with animal research and his friendship with Wat-
son, he never accepted Watson’s behaviorist posi-
tion. During the formative stages of behaviorism,
Yerkes remained loyal to Titchener.

In 1906 Watson began his research designed to
determine what sensory information rats use as they
learn to solve a complex maze. He did his research
with Harvey Carr, the prominent functionalist. Us-
ing six-month-old rats that had previously learned
the maze, Watson began systematically to remove
one sensory system after another in hopes of learning
which sensory system the rats use to traverse the
maze correctly. One by one he eliminated the senses
of vision, hearing, and smell. Nothing appeared to
make a difference. After full recovery from each op-
eration, the rats were able to traverse the maze accu-
rately. Watson and Carr then took a naive group of
rats and performed the same operations, finding that
the naive rats learn the maze as well as the rats that
have full sensory apparatus. Watson then speculated
that perhaps the rats were using their whiskers, but
shaving off the whiskers made no difference; even
destroying the sense of taste made no difference.
Watson and Carr finally found that the rats were re-
lying on kinesthetic sensations—sensations from the
muscles. If the maze was made shorter or longer, after
destruction of the kinesthetic sense the rats were
confused and made many errors. This discovery of
the importance of kinesthetic sensation was to play
an important role in Watson’s later theory. Watson
published the research results in 1907 in an article
entitled “Kinesthetic and Organic Sensations: Their
Role in the Reactions of the White Rat to the Maze.”

In 1907 the Carnegie Institution offered Watson
an opportunity to study the migratory instinct of
terns, and he made several visits to an island near
Key West, Florida, to do so. Much of his research on
instinctive behavior was done in collaboration with
Karl Lashley, who was later to make significant con-
tributions to neurophysiological psychology (see
chapter 19). One summer, Watson brought Lashley
with him to see whether terns have the ability to
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home. To find out, Lashley took a number of terns to
Mobile and some to Galveston and turned them
loose. The results were exciting. Without any train-
ing, the terns found their way back to the small is-
land, about 1,000 miles from where Lashley had re-
leased them. Watson and Lashley tried in vain to
explain how the terns did it; in the end, both men
turned to other matters. Because Watson has be-
come known for other accomplishments, it is often
overlooked that he was one of the United States’
early ethologists. (Ethologists study the behavior of
animals in their natural habitat and usually attempt
to explain that behavior in terms of evolutionary
theory.) Watson’s early publication (with Lashley)
“Homing and Related Activities of Birds” (1915)
provides an interesting contrast to Watson’s later
work.

Interestingly, Watson and Lashley also cooper-
ated in research on what is now called “sports psy-
chology.” Under the supervision of Watson, Lashley
attempted to improve the performance of archers.
Among other things Lashley found that distributed
practice enhanced performance more than massed

practice (Lashley, 1915).

The move to Johns Hopkins. By 1907 Watson had
a national reputation in animal psychology, and he
was offered a position at Johns Hopkins University.
He did not want to leave the University of Chicago,
but the offer of $3,000 a year was irresistible. Watson
arrived in Baltimore in August, 1908. At Johns Hop-
kins, psychology was part of the Department of Phi-
losophy, Psychology, and Education, and James Mark
Baldwin was chairman of the department. Baldwin,
who had been president of the APA in 1897, was
also editor of Psychological Review, one of psychol-
ogy’s leading journals. Among Watson’s duties was to
teach human psychology, for which he still used
Titchener’s manuals. Watson wrote to Titchener
about the problems he was having setting up a labo-
ratory at Johns Hopkins, and Watson and Titchener
exchanged many letters from that point on. Both
men always showed great respect for each other. In
Watson’s time of great trouble (which we discuss
shortly), Titchener was the only person who stuck
with him.
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In December 1909 a significant event occurred in
Watson’s life: Baldwin was caught in a brothel and
forced to resign from Johns Hopkins immediately.
Watson became editor of the Psychological Review
and ultimately used the journal to publish his views
on behaviorism. For many years, Watson had been
pondering a purely behavioristic position, but when
he tried his ideas on those closest to him—for exam-
ple, Angell and Yerkes—they discouraged him be-
cause they both believed that the study of conscious-
ness had an important place in psychology. Watson
first publicly announced his behavioristic views in
1908 at a colloquium at Yale University. Watson was
again severely criticized, and again he fell silent. At
the time Watson did not have enough confidence to
“go to war” against established psychology on his
own. He also remained silent to avoid offending his
friend Titchener.

Watson gained courage, however, and in 1913 he
decided to take another plunge. When asked to give
a series of lectures at Columbia University in New
York, he used the opportunity to state publicly his
views on psychology again. He began his now famous
lecture “Psychology as the Behaviorist Views It”
(1913) with the following statement:

Psychology as the Behaviorist views it is a purely
objective experimental branch of natural science.
Its theoretical goal is the prediction and control of
behavior. Introspection forms no essential part of its
methods, nor is the scientific value of its data de-
pendent upon the readiness with which they lend
themselves to interpretation in terms of conscious-
ness. The Behaviorist, in his efforts to get a unitary
scheme of animal response, recognizes no dividing
line between man and brute. The behavior of man,
with all of its refinement and complexity, forms
only a part of the Behaviorist’s total scheme of in-
vestigation. (p. 158)

Published in 1913 in the Psychological Review, which
Watson edited, this lecture is usually taken as the
formal founding of behaviorism.

The responses immediately began rolling in.
Titchener was not upset because he felt Watson had
outlined a technology of behavior that did not con-
flict with psychology proper; but Angell, Cattell, and
Woodworth criticized Watson for being too extreme.

Wadsworth Publishing Co.
Hergenhahn: Introduction to the History of Psychology, 4/e
T:HTypecast, Inc. / Job #0981 / July 2000

Thorndike too, although sympathetic toward much
of Watson'’s program, expressed concern that it might
become “a restrictive orthodoxy” (Joncich, 1968, p.
418). After his Columbia lectures, Watson was pub-
licly committed to behaviorism and had no tolerance
for any other brand of psychology. As we will see,
Watson’s position gradually expanded to the point
where it attempted to explain all human behavior.
Perhaps because Watson’s ideas were so radical, they
did not gain immediate popularity. Instead their ac-
ceptance grew steadily over a period of several years
(Samelson, 1981). Still, Watson was elected presi-
dent of the Southern Society for Philosophy and Psy-
chology in 1914. The same year, he was elected the
24th president of the American Psychological Asso-
ciation (APA)—all this at age 36 and only 11 years
after receiving his doctorate from the University of
Chicago.

Watson’s accomplishments at Johns Hopkins
were even more impressive considering that his pro-
fessional activities were interrupted by induction
into military service between 1917 and 1919. He
was as iconoclastic in the military as he was in psy-
chology. He was almost court-martialed for insubor-
dination, and in his autobiography he summarized
his military experience; “Never have [ seen such in-
competence, such extravagance, such a group of
overbearing, inferior men” (1936, p. 278). Nonethe-
less he attained the rank of major and was honor-
ably discharged.

Scandal. As rapidly as Watson’s influence rose, it fell
even more rapidly. In 1920 Watson’s wife discovered
that he was having an affair with Rosalie Rayner,
with whom he was doing research on infant behav-
ior, and sued him for divorce. The scandal was too
much for Johns Hopkins: Watson was asked to resign,
and he did. For all practical purposes this marked the
end of Watson’s professional career in psychology. He
wrote about and lectured on psychology for many
years, and he revised many of his earlier works, but
more and more he directed his ideas toward the
general public and not toward psychologists. For
many years he tried to gain another academic posi-
tion in psychology, but the scandal had taken its toll
and no college or university would have him. Now
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his thoughts appeared in popular magazines such as
Harper’s, The New Republic, McCall’s, and Cosmo-
politan, rather than in professional journals. Watson
also appeared on many radio talk shows. The follow-
ing is a sample of titles of his articles and radio talks:
“How We Think” (1926); “The Myth of the Uncon-
scious” (1927); “On Reconditioning People” (1928);
“Feed Me on Facts” (1928); “Why 50 Years from
Now Men Won't Marry” (1929); “After the Fam-
ily—What?” (1929); “Women and Business” (1930);
“On Children” (1935).

The last article Watson wrote was entitled “Why
[ Don’t Commit Suicide.” Watson submitted it to
Cosmopolitan, but it was rejected because it was too
depressing.

Advertising work. In 1921 Watson’s divorce was fi-
nal and he married Rosalie Rayner; he was 42 and
she was 21 at the time. They eventually had two
children; William (“Billy”) born in 1921, and James
born in 1924. Brewer (1991) speculates that the
combination of first names reflected Watson’s admi-
ration for William James. When Watson married
Rosalie, he was out of work and broke. An opportu-
nity arose for him to work for the J. Walter Thomp-
son Advertising Company. The job offered to Wat-
son contrasted sharply with what he had grown
accustomed to. Cohen (1979) describes the job in-
terview and the job itself:

If Watson had been able to laugh at that point, he
must have done so. Resor [the person who inter-
viewed Watson] was a man who had graduated from
Yale with no great distinction in 1901. He had sold
stoves for his father and had gone on to run a
twelve-man office in Cincinnati. In 1916 he had
clubbed together with some friends from Yale to buy
out the original J. Walter Thompson who had made
the agency a small success. Now John B. Watson,
who was recognized as being one of the greatest psy-
chologists in the world, who was in the same intel-
lectual league as Freud and Russell and Bergson,
was asking Resor for a job. And Resor gave Watson
only a temporary job. And what a job! Resor had to
address the annual convention of the Boot Sellers
League of America. In order to have the most im-
pressive paper at the convention, he wanted some
quick research to be done on the boot market. John
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B. Watson was given the job of studying the rubber
boot market on each side of the Mississippi River
from Cairo to New Orleans. It is a measure of Wat-
son that he took to this job without feeling humili-
ated. He set out to learn it. He did not feel bitter
that he had come to this. He always believed in be-
ing adaptable, in coping with what he called “life’s
little difficulties.” Most psychologists would have
felt this little difficulty as a crushing blow. And, in
many ways, it was crushing. Watson wanted to pur-
sue his work on children; he enjoyed his status as a
leading professor. But one had to deal with life and,
for him, the best way of doing so was to plunge
whole-heartedly into it, adversity and all. He threw
himself into the study of the rubber boot market on
the Mississippi. To be immersed even in that was
some relief. (p. 161)

Resor asked for letters of recommendation for Wat-
son, and a very supportive one came from none other
than Titchener.

Watson was always deeply grateful to Titchener for
consenting to write a reference and wrote to him in
1922 that “I know, in my heart, that [ owe you more
than almost all my other colleagues put together.”
Watson’s instinct was just. (p. 172)

Resor hired Watson in 1921 at a salary of
$10,000 a year. By 1924 Watson was considered one
of the leading people in advertising and was made a
vice president of the J. Walter Thompson Company.
Titchener wrote and congratulated him but worried
that the promotion would give Watson less time to
work on psychology. By 1928 Watson was earning
over $50,000 a year and by 1930, over $70,000. Re-
member that this was in 1930—imagine what the
equivalent salary would be today! One thing that
made Watson so successful was his use of the then
almost-unknown concept of market research. He
found, for example, that blindfolded smokers could
not differentiate among different brands of ciga-
rettes. Because preference must be based on the im-
ages associated with various brand names, Watson
concluded that sales could be influenced by manipu-
lating the images associated with brand names.
Following this strategy, Watson increased the sales of
such products as Johnson’s baby powder, Pebeco
toothpaste, Ponds cold cream, Maxwell House
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coffee, and Odorono, one of the early deodorants. In
1935 Watson left the J. Walter Thompson Company
to become vice president of the William Esty Adver-
tising Company, where he remained until his retire-
ment in 1945 at the age of 67.

Even though Watson’s accomplishments in ad-
vertising were vast, his first love was always psychol-
ogy, and he regretted for the rest of his life that he
was unable to pursue his professional goals, especially
his research on children. How psychology would be
different today if Watson had not been dismissed
from Johns Hopkins in 1920 cannot be known, but
surely it would be different.

Watson’s Objective Psychology

When Watson discovered Russian objective psychol-
ogy, he found support in it, but he had arrived at his
position independently of the Russians. Watson and
the Russian psychologists had in common a com-
plete rejection of introspection and of any explana-
tion of behavior based on mentalism. That is, both
thought that consciousness could not cause behavior;
it is merely a phenomenon that accompanies certain
physiological reactions caused by stimuli—an
epiphenomenon. Most of the Russian physiologists,
such as Sechenov and Pavlov, were more interested
than Watson in explaining the physiology underly-
ing behavior, especially brain physiology. As time
went by, Watson became even less interested in
physiology and more interested in correlating stimuli
and responses. He called the brain a “mystery box”
that was used to account for behavior when the real
cause was unknown. In other words, Watson’s ap-
proach to studying organisms (including humans)
was closer to Bechterev’s than to Sechenov’s or
Pavlov’s. In fact, the approaches of Bechterev and
Watson were very close, both methodologically and
philosophically.

In his 1913 statement on behaviorism Watson
did not mention the work of the Russians and said
very little about human behavior. And though Wat-
son’s first book (1914) dealt mainly with animal be-
havior, there was still no mention of the Russian
physiologists. Finally, in his presidential address to
the APA in 1915 (published as “The Place of the
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Conditioned Reflex in Psychology” in 1916), Wat-
son suggested that Pavlov’s work on the conditioned
reflex could be used to explain human as well as ani-
mal behavior. But Watson never fully accepted or
used Pavlovian concepts in his work. As we will see,
he had his own notions concerning the terms stimu-
lus and response and concerning the learning process.

The goal of psychology. In his major work (Psychol-
ogy From the Standpoint of a Behaviorist, 1919), Wat-
son fully elaborated a stimulus-response psychology.
In his 1913 article he had stated the goal of psychol-
ogy as the prediction and control of behavior, and in
1919 he explained further what he meant:

If its facts were all at hand the behaviorist would be
able to tell after watching an individual perform an
act what the situation is that caused his action (pre-
diction), whereas if organized society decreed that
the individual or group should act in a definite, spe-
cific way the behaviorist could arrange the situation
or stimulus which would bring about such action
(control). In other words, Psychology from the
Standpoint of the Behaviorists is concerned with
the prediction and control of human action and not
with an analysis of “consciousness.” (pp. vii—ix)

He went on to say,

The goal of psychological study is the ascertaining
of such data and laws that, given the stimulus, psy-
chology can predict what the response will be; or,
on the other hand, given the response, it can spec-
ify the nature of the effective stimulus. (p. 10)

Watson, however, did not use the terms stimulus
and response in as narrow a sense as the Russian phys-
iologists. For him, a stimulus could be a general envi-
ronmental situation or some internal condition of
the organism. A response was anything the organism
did—and that included a great deal:

The rule, or measuring rod, which the behaviorist
puts in front of him always is: Can I describe this bit
of behavior I see in terms of “stimulus and re-
sponse”? By stimulus we mean any object in the
general environment or any change in the tissues
themselves due to the physiological condition of
the animal, such as the change we get when we
keep an animal from sex activity, when we keep it
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from feeding, when we keep it from building a nest.
By response we mean anything the animal does—
such as turning toward or away from a light, jump-
ing at a sound, and more highly organized activities
such as building a skyscraper, drawing plans, having
babies, writing books, and the like. (J. B. Watson,
1924/1930, pp. 6-7)

Thus Watson’s position has been unjustly called
“the psychology of twitchism,” implying that it is
concerned with specific reflexes elicited by specific
stimuli.

Types of behavior and how they are studied. For
Watson, there were four types of behavior: explicit
(overt) learned behavior such as talking, writing, and
playing baseball; implicit (covert) learned behavior
such as the increased heart rate caused by the sight of
a dentist’s drill; explicit unlearned behavior such as
grasping, blinking, and sneezing; and implicit un-
learned behavior such as glandular secretions and cir-
culatory changes. According to Watson, everything
that a person does, including thinking, falls into one
of these four categories.

For studying behavior, Watson proposed four
methods: observation, either naturalistic or experi-
mentally controlled; the conditioned-reflex method,
which Pavlov and Bechterev had proposed; testing,
by which Watson meant the taking of behavior sam-
ples and not the measurement of “capacity” or “per-
sonality”; and verbal reports, which Watson treated as
any other type of overt behavior. By now it should be
clear that Watson did not use verbal behavior as a
means of studying consciousness.

Language and thinking. The most controversial as-
pect of Watson’s theory concerned language and
thinking. To be consistent in his behavioristic view,
Watson had to reduce language and thinking to
some form of behavior and nothing more: “Saying is
doing—that is, behaving. Speaking overtly or to our-
selves (thinking) is just as objective a type of behav-
ior as baseball” (1924/1930, p. 6).

For Watson, then, speech presented no special
problem; it was simply a type of overt behavior. Wat-
son solved the problem of thinking by claiming that
thinking is implicit or subvocal speech. Because
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overt speech is produced by substantial movement of
the tongue and larynx, Watson assumed that minute
movements of the tongue and larynx accompany
thought. Watson (1924/1930) described the evolu-
tion from overt speech to implicit speech (thinking)
as follows:

The child talks incessantly when alone. At three he
even plans the day aloud, as my own ear placed out-
side the keyhole of the nursery door has very often
confirmed. Soon society in the form of nurse and
parents steps in. “Don’t talk aloud—Daddy and
Mother are not always talking to themselves.” Soon
the overt speech dies down to whispered speech and
a good lip reader can still read what the child thinks
of the world and of himself. Some individuals never
make this concession to society. When alone they
talk aloud to themselves. A still larger number
never go beyond even the whispering stage when
alone. Watch people reading on the street car; peep
through the keyhole sometime when individuals
not too highly socialized are just sitting and think-
ing. But the great majority of people pass on to the
third stage under the influence of social pressure
constantly exerted. “Quit whispering to yourself,”
and “Can’t you even read without moving your
lips?” and the like are constant mandates. Soon the
process is forced to take place behind the lips. Be-
hind these walls you can call the biggest bully the
worst name you can think of without even smiling.
You can tell the female bore how terrible she really
is and the next moment smile and overtly pay her a
verbal compliment. (pp. 240-241)

Although there was some experimental support for
Watson’s contention that thought consists entirely of
subvocal speech (see, for example, Jacobson, 1932),
the contention was widely opposed. Woodworth’s
(1931) reaction was typical:

I may as well tell you in a few words some reasons
why I personally do not accept the equation,
thought = speech. One is that I often have diffi-
culty in finding a word required to express a mean-
ing which I certainly have “in mind.” I get stuck
not infrequently, for even a familiar word. Another
reason is that you certainly cannot turn the equa-
tion around and say that speech = thought. You can
recite a familiar passage with no sense of its mean-
ing, and while thinking something entirely differ-
ent. Finally, thinking certainly seems as much akin
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to seeing as to manipulating. It seems to consist in
seeing the point, in observing relations. Watson’s
speech habits substituted for actual manipulation
fail to show how thinking carries you beyond your
previous habits. Why should the combination of
words, “Suppose I moved the piano over there,”
lead to the continuation, “But it would jut out over
the window,” just as a matter of language habit?
Something more than the words must certainly be
in the game, and that something consists somehow
in seeing the point. (p. 72)

The problem of determining the nature of
thought and determining thought’s relationship to
behavior is as old as psychology and is just as much
an issue today as it ever was. Watson did not solve
the problem, but neither has anyone else.

The role of instincts in behavior. Watson’s attitude
toward instincts changed radically over the years. In
1914, instincts played a prominent role in his theory.
By 1919 Watson had taken the position that in-
stincts are present in infants but that learned habits
quickly displace them. In 1925 he completely re-
jected the idea of instincts in humans, contending
that there are a few simple reflexes such as sneezing,
crying, eliminating, crawling, sucking, and breathing
but no complex, innate behavior patterns called in-
stincts. In 1926 Watson said,

In this relatively simple list of human responses
there is none corresponding to what is called an
“instinct” by present-day psychologists and biolo-
gists. There are then for us no instincts—we no
longer need the term in psychology. Everything we
have been in the habit of calling an “instinct” today
is a result largely of training—belonging to man’s
learned behavior. (p. 1)

For Watson, experience and not inheritance
makes people what they are. Change experience, and
you change personality. Thus Watson’s (1926) posi-
tion ended up as a radical environmentalism.

[ would feel perfectly confident in the ultimate fa-
vorable outcome of careful upbringing of a healthy,
well-formed baby born of a long line of crooks, mur-
derers, thieves and prostitutes. Who has any evi-
dence to the contrary? Many, many thousands of
children yearly, born from moral households and

Wadsworth Publishing Co.
Hergenhahn: Introduction to the History of Psychology, 4/e
T:HTypecast, Inc. / Job #0981 / July 2000

steadfast parents, become wayward, steal or become
prostitutes, through one mishap or another of nur-
ture. Many more thousands of sons and daughters
of the wicked grow up to be wicked because they
couldn’t grow up any other way in such surround-
ings. But let one adopted child who had a bad an-
cestry go wrong and it is used as incontestible [sic]
evidence for the inheritance of moral turpitude and
criminal tendencies. (p. 9)

Finally, Watson (1926) made one of the most
famous (or infamous) statements in the history of
psychology:

[ should like to go one step further tonight and say,
“Give me a dozen healthy infants, well-formed, and
my own specified world to bring them up in and I’ll
guarantee to take any one at random and train him
to become any type of specialist I might select—a
doctor, lawyer, artist, merchant-chief and, yes, even
into beggarman and thief, regardless of his talents,
penchants, tendencies, abilities, vocations and race
of his ancestors.” [ am going beyond my facts and I
admit it, but so have the advocates of the contrary
and they have been doing it for thousands of years.
Please note that when this experiment is made I am
to be allowed to specify the way they are to be
brought up and the type of world they have to live
in. (p. 10)

Watson did, however, allow for heritable differ-
ences in structure that could influence personality
characteristics.

So let us hasten to admit—yes, there are heritable
differences in form, in structure. Some people are
born with long, slender fingers, with delicate throat
structure; some are born tall, large, of prize-fighter
build; others with delicate skin and eye coloring.
These differences are in the germ plasm and are
handed down from parent to child. . . . But do not
let these undoubted facts of inheritance lead you
astray as they have some of the biologists. The mere
presence of these structures tells us not one thing
about function. ... Our hereditary structure lies
ready to be shaped in a thousand different ways—
the same structure mind you—depending on the
way in which the child is brought up. (p. 4)

Watson gave the following example of how structure
interacts with experience to produce specific behav-
ior patterns:
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The behaviorist would not say: “He inherits his fa-
ther’s capacity or talent for being a fine swords-
man.” He would say: “This child certainly has his
father’s slender build of body, the same type of eyes.
His build is wonderfully like his father’s. He, too,
has the build of a swordsman.” And he would go on
to say: “And his father is very fond of him. He put a
tiny sword into his hand when he was a year of age,
and in all their walks he talks sword play, attack and
defense, the code of duelling and the like.” A cer-
tain type of structure, plus early training—
slanting—accounts for adult performance. (p. 2)

Emotions. Watson believed that, along with struc-
ture and the basic reflexes, humans inherit the emo-
tions of fear, rage, and love. In infants, fear is elicited
by loud noises and loss of support (such as falling),
rage by restricting the infant’s freedom of move-
ment, and love by stroking or patting the infant.
Through learning, these emotions come to be
elicited by stimuli other than those that originally
elicited them. Furthermore, all adult emotions such
as hate, pride, jealousy, and shame are derived from
fear, rage, and love.

Watson believed that each basic emotion has a
characteristic pattern of visceral and glandular re-
sponses that is triggered by an appropriate stimulus.
Also, each basic emotion has a pattern of overt re-
sponses associated with it. With fear, there is a catch-
ing of the breath, clutching with the hands, closing
of the eyes, and crying. With rage, there is a stiffen-
ing of the body and slashing and striking move-
ments. With love, there is smiling, gurgling, cooing,
and an extension of the arms. For Watson, the three
important aspects of emotions are the stimuli that
elicit the emotions, the internal reactions, and the
external reactions. Feelings and sensations are not
important.

Watson’s experiment with Albert. To demonstrate
how emotions could be displaced to stimuli other
than those that had originally elicited the emotions,
Watson and Rosalie Rayner performed an experi-
ment in 1920 on an 11-month-old infant named Al-
bert. They showed Albert a white rat, and he ex-
pressed no fear of it. In fact, he reached out and tried
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J. B. Watson, Rosalie Rayner, and Albert (with the rat).

to touch it. As Albert reached for the rat, a steel bar
behind him was struck with a hammer. The loud, un-
expected noise caused Albert to jump and fall for-
ward. Again Albert was offered the rat, and just as he
touched it, the steel bar behind him was again struck.
Again Albert jumped, and this time he began to cry.
So as not to disturb Albert too much, further testing
was postponed for a week. A week later, when the rat
was again presented to Albert, Albert was less enthu-
siastic and attempted to keep his distance from it.
Five more times Watson and Rayner placed the rat
near Albert and struck the steel bar; and Albert, who
had at first been attracted to the rat, was now fright-
ened of it:

The instant the rat was shown the baby began to
cry. Almost instantly he turned sharply to the left,
fell over on his left side, raised himself on all fours
and began to crawl away so rapidly that he was
caught with difficulty before reaching the edge of
the table. (Watson & Rayner, 1920, p. 5)

Five days later Watson and Rayner found that
Albert’s fear of the rat was just as strong as it had
been at the end of testing and that the fear had gen-
eralized to other furry objects such as a rabbit, a dog,
a fur coat, and a Santa Claus mask. Watson had
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clearly demonstrated how experience rearranged the
stimuli that caused emotional responses. He believed
that all adult emotional reactions develop by the
same mechanism that had operated in the experi-
ment with Albert—that is, contiguity.

Although they knew the origin of Albert’s fears
Watson and Rayner (1920) speculated about how
the Freudians might interpret Albert’s fears later in

his life:

The Freudians twenty years from now, unless their
hypotheses change, when they come to analyze Al-
bert’s fear of a seal skin coat—assuming that he
comes to analysis at that age—will probably tease
from him the recital of a dream which upon their
analysis will show that Albert at three years of age
attempted to play with the pubic hair of the mother
and was scolded violently for it. . .. If the analyst
has sufficiently prepared Albert to accept such a
dream when found as an explanation of his avoid-
ing tendencies, and if the analyst has the authority
and personality to put it over, Albert may be fully
convinced that the dream was a true revealer of the
factors which brought about the fear. (p. 14)

Although Watson was generally critical of psy-
choanalysis his criticism did much to popularize psy-
choanalytical ideas and he was a pioneer in the effort
to scientifically evaluate psychoanalytic concepts
(Rilling, 2000). Also, Watson, as we will see, appre-
ciated the fact that Freud helped to lift the veil of se-
crecy concerning sexual matters.

Watson and Rayner found that Albert’s fear of
the rat was still present a month after Albert’s train-
ing. They intended to eliminate Albert’s fear, but be-
fore they could do so he was removed from the hospi-
tal in which he was living. It was left to Mary Cover
Jones (1896-1987), under Watson’s supervision, to
show how a child’s fear could be systematically elim-
inated. Watson believed that his earlier research on
Albert had shown how fear is produced in a child,
and he felt strongly that no further research of that
type was necessary. Instead he would find children
who had already developed a fear and try to elimi-
nate it. The researchers found such a child—a three-
year-old boy named Peter who was intensely fright-
ened of white rats, rabbits, fur coats, frogs, fish, and
mechanical toys.
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Peter and the rabbit. Watson and Jones first tried
showing Peter other children playing fearlessly with
objects of which he was frightened, and there was
some improvement. (This is a technique called mod-
eling, which Bandura and his colleagues employ to-
day.) At this point Peter came down with scarlet
fever and had to go to the hospital. Following recov-
ery he and his nurse were attacked by a dog on their
way home from the hospital, and all of Peter’s fears
returned in magnified form. Watson and Jones de-
cided to try counterconditioning on Peter. Peter ate
lunch in a room 40 feet long. One day as Peter was
eating lunch, a rabbit in a wire cage was displayed far
enough away from him so that Peter was not dis-
turbed. The researchers made a mark on the floor at
that point. Each day they moved the rabbit a bit
closer to Peter until one day it was sitting beside Pe-
ter as he ate. Finally, Peter was able to eat with one
hand and play with the rabbit with the other. The re-
sults generalized and most of Peter’s other fears were
also eliminated or reduced. This is one of the first ex-
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amples of what we now call behavior therapy. In
1924 Jones published the results of the research with
Peter, and in 1974 she published more of the details

surrounding the research.

Child rearing. Watson, an extremely popular writer
and speaker, dealt with many topics, but his favorite,
and the one he considered most important, was chil-
dren. Unable to continue his laboratory studies after
being forced out of the profession of psychology, he
decided to share his thoughts about children with
the public by writing, with the assistance of his wife
Rosalie Rayner Watson, The Psychological Care of the
Infant and Child (1928), which was dedicated to “The
first mother who brings up a happy child.” The book
was extremely popular (it sold 100,000 copies in a
few months), and in many ways Watson was the Dr.
Spock of the 1920s and 1930s. Watson and Watson’s
(1928) advice was to treat children as small adults:

Never hug and kiss them, never let them sit on your
lap. If you must, kiss them once on the forehead
when they say good night. Shake hands with them
in the morning. Give them a pat on the head if they
have made an extraordinary good job of a difficult
task. Try it out. In a week’s time you will find how
easy it is to be perfectly objective with your child
and at the same time kindly. You will be utterly

ashamed at the mawkish, sentimental way you have
been handling it. (pp. 81-82)

Watson and Watson went on to say, “When I hear a
mother say, ‘Bless its little heart’ when it falls down,
or stubs its toe, or suffers some other ill, I usually
have to walk a block or two to let off steam” (1928,
p. 82). And finally, Watson and Watson (1928) gave
the following warning:

In conclusion won’t you then remember when you
are tempted to pet your child that mother love is a
dangerous instrument!? An instrument which may
inflict a never healing wound, a wound which may
make infancy unhappy, adolescence a nightmare,
an instrument which may wreck your adult son or
daughter’s vocational future and their chances for
marital happiness. (p. 87)

One suspects that their book on child rearing re-
flected John’s ideas more than Rosalie’s. In a 1930 ar-
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ticle entitled “I am the Mother of a Behaviorist’s
Sons,” Rosalie Watson wrote:

In some respects I bow to the great wisdom in the
science of behaviourism, and in others I am rebel-
lious. . . . I secretly wish that on the score of (the
children’s) affections they will be a little weak when
they grow up, that they will have a tear in their eyes
for the poetry and drama of life and a throb for ro-
mance. . . . I like being merry and gay and having
the giggles. The behaviorists think giggling is a sign
of maladjustment. (Boakes, 1984, p. 227)

In 1935 Rosalie Watson died suddenly of pneumonia
at the age of 35. Watson was devastated and “the so-
cial aspects of his life all but disappeared” (Buckley,
1989, p. 180).

The period following Rosalie’s death was also
hard on the children. What emotional support Ros-
alie provided the family was now missing. James re-
membered his father as bright, charming, and reflec-
tive, but devoid of emotional responsiveness. James
said his father was “unable to express and cope with
any feelings of emotion of his own, and determined
unwittingly to deprive, [ think, my brother and me of
any emotional foundation” (Hannush, 1987, p. 138).
In spite of bouts with depression, James went on to
receive a degree in industrial psychology and become
a successful corporate executive.

The situation was even more severe for the eldest
child Billy. During adolescence Billy had a contemp-
tuous relationship with his father. The estrangement
deepened when, following graduation from college,
Billy decided to become a psychiatrist, which Wat-
son took as “a slap in the face.” Eventually Watson
and Billy reached an uneasy peace but the conflict
between them was never completely resolved. Billy
eventually took his own life (Buckley, 1989, p. 181).
One must be cautious about drawing causal infer-
ences, however. Even James (Watson) noted that
many people not reared by behaviorists experience
depression (Hannush, 1987, p. 139).

Sex education. Watson also had a great deal to say
about sex education, urging that children be given
frank, objective information about sex; and he often
expressed his gratitude to Freud for breaking down the
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myth and secrecy surrounding sex. None other than
Bertrand Russell reviewed Watson’s book on child
rearing. Though Russell felt that Watson’s emphasis
on the environment was extreme and that Watson
had gone a bit too far in banning hugging and kissing,
he heaped praise on the book. Watson’s liberal views,
however, did not impress most psychologists.

The honesty in sex education which Watson de-
manded seemed wholly admirable to Russell. Wat-
son had also revived Plato’s argument that perhaps
it would be best for parents and children not to
know each other. While this was bound to shock
the American public, Russell believed this was an
issue that was worth discussing. He ended by saying
that no one since Aristotle had actually made as
substantial a contribution to our knowledge of our-
selves as Watson had—high praise indeed, from a
man who was then regarded as one of the greatest
minds in the world! None of this impressed most
psychologists who complained that Watson had de-
meaned himself, which was only to be expected,
and demeaned their science, which was only to be

deplored. (Cohen, 1979, p. 218)

Behaviorism and the good life. Along with the func-
tionalists and most other subsequent behaviorists,
Watson firmly believed that psychology should be
useful in everyday life, and he often applied his be-
haviorism to himself and his children. Though be-
haviorism might have shortcomings, Watson (1924/
1930) believed that it could make for a better life
than traditional beliefs could.

[ think behaviorism does lay a foundation for saner
living. It ought to be a science that prepares men
and women for understanding the first principles of
their own behavior. It ought to make men and
women eager to rearrange their own lives, and espe-
cially eager to prepare themselves to bring up their
own children in a healthy way. I wish [ had time
more fully to describe this, to picture to you the
kind of rich and wonderful individual we should
make of every healthy child; if only we could let it
shape itself properly and then provide for it a uni-
verse unshackled by legendary folk lore of happen-
ings thousands of years ago; unhampered by
disgraceful political history; free of foolish customs
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and conventions which have no significance in
themselves, yet which hem the individual in like
taut steel bands. (p. 248)

Learning. Although Watson was very impressed by
Thorndike’s early animal research, he believed that
Thorndike’s law of effect was unnecessarily mentalis-
tic. After all, what was a “satisfying state of affairs”
but a feeling or a state of consciousness? For Watson,
the important thing about conditioning is that it
causes events to be associated in time; that is, it
causes contiguity. Employing the concept of rein-
forcement is unnecessary. Instead of relying on
Thorndike’s law of effect, Watson explained learning
in terms of the ancient principles of contiguity and
frequency. In other words, Watson’s explanation of
learning was more similar to that of Pavlov’s and
Bechterev’s than it was to Thorndike’s.

Watson pointed out that in a learning situation a
trial always ends with the animal making the correct
response. This means that the correct response tends
to occur more frequently than incorrect responses
and that the more often a response is made, the
higher the probability that it will be made again (the
law of frequency). It also means that the final re-
sponse an organism makes in a learning situation will
be the response it will tend to make when it is next
in that situation; Watson called this the law of re-
cency. In the classical conditioning situation, the
conditioned stimulus (CS) and the unconditioned
stimulus (US) become associated (elicit the same
type of response) simply because they occur at about
the same time (the law of contiguity). According to
Watson, learning results from the mechanical ar-
rangement of stimuli and responses; no “effects” of
any type entered into his explanation.

The mind-body problem. By the time Watson had
begun to formulate his theory, there were four views
on the mind-body relationship. One was an interac-
tionist view of the type Descartes, and sometimes
William James, had accepted. According to this po-
sition, the mind can influence the body and the body
influences the mind. That is, the mind and the body
interact. A second position was psychophysical paral-
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lelism, according to which mental and bodily events
are parallel with no interaction between them. In a
third view, epiphenomenalism, mental events are the
by-products of bodily events but do not cause behav-
ior. That is, bodily events cause mental events, but
mental events cannot cause bodily events. During
Watson’s time, epiphenomenalism was probably the
most commonly held view concerning the mind-
body relationship. A fourth position, called physical
monism (materialism), involved rejecting the exis-
tence of mental events (consciousness) altogether. In
his early writings, Watson (1913) accepted con-
sciousness as an epiphenomenon:

Will there be left over in psychology a world of
pure psychics, to use Yerkes’ term? I confess I do
not know. The plans that I most favor for psychol-
ogy lead practically to the ignoring of conscious-
ness in the sense that the term is used by psy-
chologists today. I have virtually denied that this
realm of psychics is open to experimental investi-
gation. | don’t wish to go further into the problem
at present because it leads inevitably over into
metaphysics. If you will grant the behaviorist the
right to use consciousness in the same way as other
natural scientists employ it—that is, without
making consciousness a special object of observa-
tion—you have granted all that my thesis requires.

(p. 174)

Later, in his debate with McDougall (discussed
shortly), Watson switched to a physical monist posi-
tion. Consciousness, he said, “has never been seen,
touched, smelled, tasted, or moved. It is a plain as-
sumption just as unprovable as the old concept of the
soul” (Watson & McDougall, 1929, p. 14). Watson
“solved” the mind-body problem by simply denying
the existence of the mind. Watson believed that
functionalism represented a timid, half-hearted at-
tempt to be scientific. Any approach to psychology
that accepts the study of consciousness in any form
cannot be a science: “It is important to realize the
vehemence and thoroughness with which the con-
cept of consciousness is rejected [by Watson]. Mental
processes, consciousness, souls, and ghosts are all of a
piece, and are altogether unfit for scientific use”

(Heidbreder, 1933, p. 235).
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Watson’s Influence

Although, as Samelson (1981) has shown, it took
several years before Watson’s behaviorism gained
widespread acceptance, it eventually did just that.
Watson’s view of psychology was to have two long-
lasting effects. First, he changed psychology’s major
goal from the description and explanation of states of
consciousness to the prediction and control of behav-
ior. Second, he made overt behavior the almost-ex-
clusive subject matter of psychology. On these issues,
Watson’s influence has been so pervasive that today
most psychologists can be considered behaviorists:

Some of the central tenets of behaviorism are at
this point so taken for granted that they have sim-
ply become part of standard experimental psychol-
ogy. All modern psychologists restrict their evidence
to observable behavior, attempt to specify stimuli
and responses with the greatest possible precision,
are skeptical of theories that resist empirical testing,
and refuse to consider unsupported subjective re-
ports as scientific evidence. In these ways, we are all
behaviorists. (Baars, 1986, pp. viii—ix)

There are different types of behaviorists, how-
ever. Those psychologists who, like Watson, either
deny the existence of mental events or claim that if
such events exist they could be and should be ig-
nored represent radical behaviorism. More generally,
radical behaviorism is the belief that an explanation
of behavior cannot be in terms of unobserved inter-
nal events. All that can be directly observed are en-
vironmental events and overt behavior, and there-
fore only they should constitute the subject matter of
a scientific analysis of behavior. After Watson, how-
ever, few psychologists took such an extreme posi-
tion. Rather, many psychologists—although they
agree that the primary subject matter of psychology
should be overt behavior—do not deny the impor-
tance of unobserved cognitive or physiological
events in their analyses of behavior. For them, be-
havior is used to index the cognitive or physiological
events thought to be taking place within the organ-
ism. Such psychologists represent methodological
behaviorism, the second type of behaviorism. The
methodological behaviorist sees nothing wrong with
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postulating cognitive or physiological events but in-
sists that such events be validated by studying their
manifestations in overt behavior. Although method-
ological behaviorism is much more popular in con-
temporary psychology than is radical behaviorism,
the latter is still very much alive.

Although Watson would probably be pleased to
see how much he has influenced contemporary psy-
chology, he would be disappointed to observe that
his attempt to rid psychology of the notion of con-
sciousness clearly failed. Today there are more psy-
chologists than ever studying the very cognitive pro-
cesses that Watson ignored, deplored, or denied.

In 1957 the APA awarded Watson one of its
prestigious Gold Medals in recognition of his signifi-
cant contributions to psychology. Watson was very
pleased with the award, but because of poor health
he was unable to receive it in person; his son Billy ac-
cepted it for him. Watson died in New York City on
September 25, 1958, at the age of 80. In reviewing
Watson’s accomplishments, the influential philoso-
pher of science Gustav Bergmann said that next to
Freud, Watson was “the most important figure in the
history of psychological thought during the first half
of the century” (1956, p. 265).

Although Watson’s position eventually became
extremely popular, there were always prominent psy-
chologists who opposed him. One of his most persis-
tent adversaries was William McDougall.

William McDougall:
Another Type of Behaviorism

William McDougall (1871-1938) was born June 22
in Lancashire, England, where his father owned a
chemical factory. Educated in private schools in En-
gland and Germany, McDougall entered the Univer-
sity of Manchester when he was only 15 years old.
Four years later he started his medical training at
Cambridge and finally obtained his medical degree
from St. Thomas’s Hospital in London in 1897, at age
26. After a trip to the Far East, McDougall went to
the University of Gottingen in Germany to study ex-
perimental psychology with the famous Georg Elias
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William McDougall

Miiller (1850-1934). However, it was the reading of
William James’s work that got McDougall interested
in psychology, and he always considered himself a
disciple of James. Upon his return from Germany, he
accepted a position at University College in London
to teach experimental psychology. While at Univer-
sity College, McDougall was instrumental in found-
ing the British Psychology Society and the British
Journal of Psychology. He moved to Oxford University
in 1904 and remained there until World War I. Dur-
ing the war he served as a major in the medical corps
and was in charge of treating soldiers with mental
problems. After the war he was psychoanalyzed by
the famous psychoanalyst Carl Jung.

In 1920 McDougall accepted an invitation from
Harvard to become chair of the psychology depart-
ment, a position once held by William James and
then by Hugo Miinsterberg. Although McDougall
was actually replacing Miinsterberg, he perceived
himself as replacing James, to whom he dedicated his
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book Outline of Psychology (1923). McDougall stayed
at Harvard until 1926 when he resigned. The follow-
ing year he moved to Duke University in North Car-
olina, where he remained until his death in 1938. In
his lifetime, McDougall wrote 24 books and more
than 160 articles.

Eight years after his arrival in the United States,
McDougall still felt out of place and misunderstood.
He tended to be disliked by his students, his col-
leagues, and the media. Part of the reason for his
problems was his effort to promote a psychology that
emphasized instinct in the increasingly anti-instinct
climate of U.S. psychology. Other factors offered to
explain McDougall’s plight include a generally anti-
British sentiment in the United States in the 1920s;
the fact that he attempted to test Lamarck’s theory of
acquired characteristics when that theory had been
largely discarded; his willingness to entertain the
vitalistic belief that behavior is ultimately caused
by a nonphysical force or energy; his willingness
to explore paranormal phenomena such as mental
telepathy and clairvoyance; and the fact that he had
a pugnacious personality. (R. A. Jones, 1987, dis-
cusses McDougall’s problems in the United States,
especially those with the press.)

McDougall’s Definition of Psychology

Although McDougall spent a great deal of time argu-
ing with Watson, he was among the first to redefine
psychology as the science of behavior. For example, in
1905 he said, “Psychology may be best and most
comprehensively defined as the positive science of
the conduct of living creatures” (p. 1). In his highly
successful An Introduction to Social Psychology (1908)
he elaborated the point:

Psychologists must cease to be content with the
sterile and narrow conception of their science as the
science of consciousness, and must boldly assert its
claim to be the positive science of the mind in all its
aspects and modes of functioning, or, as I would pre-
fer to say, the positive science of conduct or behav-
iour. Psychology must not regard the introspective
description of the stream of consciousness as its
whole task, but only as a preliminary part of its
work. Such introspective description, such “pure
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psychology,” can never constitute a science, or at
least can never rise to the level of an explanatory
science; and it can never in itself be of any great
value to the social sciences. The basis required by all
of them is a comparative and physiological psychol-
ogy relying largely on objective methods, the obser-
vation of the behaviour of men and of animals of all
varieties under all possible conditions of health and
disease. . . . Happily this more generous conception
of psychology is beginning to prevail. (p. 15)

Thus, at about the same time that Watson was
making his first public statement of his behaviorism,
McDougall was also questioning the value of intro-
spection and calling for the objective study of the be-
havior of both humans and nonhuman animals. Un-
like Watson, however, McDougall did not deny the
importance of mental events. McDougall thought
that one could study such events objectively by ob-
serving their influence on behavior. According to our
previous distinction between radical and method-
ological behaviorism, McDougall was a methodologi-
cal behaviorist.

Purposive Behavior

The type of behavior McDougall studied was quite
different from the reflexive behavior that the Rus-
sians and, in a more general way, Watson studied.
McDougall (1923) studied purposive behavior,
which differed from reflexive behavior in the follow-
ing ways:

1. Purposive behavior is spontaneous. That is, un-
like reflexive behavior, it need not be elicited by
a known stimulus.

2. In the absence of environmental stimulation, it
persists for a relatively long time.

3. It varies. Although the goal of purposive behav-
ior remains constant, the behavior used to attain
that goal may vary. If an obstacle is encountered,
an alternative route is taken to reach the goal.

4. Purposive behavior terminates when the goal is
attained.

5. Purposive behavior becomes more effective with
practice. That is, the useless aspects of behavior
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are gradually eliminated. Trial-and-error behav-
ior is purposive, not reflexive.

McDougall saw behavior as goal-directed and
stimulated by some instinctual motive rather than by
environmental events. He believed that any behav-
iorist who ignored the purposive nature of behavior
was missing its most important aspect. McDougall re-
ferred to his position as hormic psychology (from
the Greek word horme, meaning urge).

The Importance of Instincts

As we have seen, McDougall did not believe that
purposive behavior is stimulated by the environ-
ment, but rather by instinctual energy. A belief in in-

stincts formed the core of McDougall’s theory, and
McDougall (1908) defined an instinct as

an inherited or innate psycho-physical disposition
which determines its possessor to perceive and to
pay attention to objects of a certain class, to experi-
ence an emotional excitement of a particular qual-
ity upon perceiving such an object, and to act in
regard to it in a particular manner, or, at least, to ex-
perience an impulse to such action. (p. 29)

According to McDougall, all organisms, includ-
ing humans, are born with a number of instincts that
provide the motivation to act in certain ways. Each
instinct has three components:

1. Perception. When an instinct is active, the per-
son will attend to stimuli related to its satisfac-
tion. For example, a hungry person will attend to
food-related events in the environment.

2. Behavior. When an instinct is active, the person
will tend to do those things that will lead to its
satisfaction. That is, the person will engage in
goal-directed or purposive behavior until satis-
faction is attained.

3. Emotion. When an instinct is active, the person
will respond with an appropriate emotion to
those environmental events that are related to
the satisfaction of or the failure to satisfy the
instinct. For example, while hungry, a person will
respond to food or food-related events (such as
the odor of food) with positive emotions (like
the feeling of happiness) and to those events that
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prevent satisfaction (not having any money)
with negative emotions (sadness).

Although McDougall viewed instincts as ulti-
mate motives, he believed they seldom if ever oper-
ate as singular tendencies. Rather a single environ-
mental event or a single thought tends to elicit
several instinctual tendencies. For example, one’s
spouse may simultaneously elicit the parental, mat-
ing, and assertion instincts. Other configurations of
instincts may be elicited by the ideas of one’s coun-
try, one’s self, or one’s job. When two or more in-
stincts become associated with a single object or
thought, a sentiment is said to exist. According to
McDougall, most human social behavior is governed
by sentiments, or configurations of instinctual ten-
dencies. McDougall, then, was in agreement with
Freud’s contention that most human behavior, no
matter how complex, is ultimately instinctive.

McDougall (1908) was well aware of one major
danger of explaining behavior in terms of instincts:
the tendency to postulate an instinct for every type
of behavior and then claim that the behavior has
been explained:

Lightly to postulate an indefinite number and vari-
ety of human instincts is a cheap and easy way to
solve psychological problems and is an error hardly
less serious and less common than the opposite er-
ror of ignoring all the instincts. (p. 88)

Similarly, “Attribution of the actions of animals to
instincts . . . was a striking example of the power
of a word to cloak our ignorance and to hide it
even from ourselves” (1912, p. 138). Although Mc-
Dougall’s list of instincts varied through the years,
the following is the list he proposed in Outline of
Psychology (1923, p. 324).

Emotion Accompanying

Instinct the Instinct

Escape Fear

Combat Anger

Repulsion Disgust

Parental

(protective) Love and tenderness

Appeal

(for help) Distress, feeling of helplessness
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Mating Lust

Feeling of mystery, of strangeness,
of the unknown

Curiosity

Feeling of subjection, inferiority,
devotion, humility; negative
self-feeling

Submission

Feeling of elation, superiority,
masterfulness, pride; positive self-
feeling

Assertion

Feeling of loneliness, isolation,
nostalgia

Gregariousness

Food-seeking Appetite or craving

Hoarding Feeling of ownership

Construction Feeling of creativeness, of making,
or productivity

Laughter Amusement, carelessness,

relaxation

The Battle of Behaviorism

At this point we find two of the world’s most famous
psychologists taking opposite stands. McDougall
said that instincts are the motivators of all animal
behavior, including that of humans. Conversely,
Watson said that instincts do not exist on the
human level and that psychology should rid itself of
the term instinct. Another major difference between
Watson and McDougall concerned their views of
the learning process. As we have seen, Watson
rejected the importance of reinforcement in learn-
ing, saying that learning could be explained in terms
of the associative principles of contiguity, frequency,
and recency. For McDougall, habits of thought
and behavior serve the instincts; that is, they were
formed because they satisfy some instinct. Mc-
Dougall believed that reinforcement in the form of
need reduction is an important aspect of the learn-
ing process.

The time was right for a debate between Mc-
Dougall and Watson, and debate they did. On Feb-
ruary 5, 1924, they confronted one another before
the Psychological Club in Washington, D.C., and
more than 300 people attended. In 1929 Watson
and McDougall published the proceedings under the
title The Battle of Behaviorism. Space permits pre-
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senting only a small sample from their lengthy de-
bate. Watson said,

He then who would introduce consciousness, either
as an epiphenomenon or as an active force inter-
jecting itself into the physical and chemical hap-
penings of the body, does so because of spiritualistic
and vitalistic leanings. The Behaviorist cannot find
consciousness in the test tube of his science. He
finds no evidence anywhere for a stream of con-
sciousness, not even for one so convincing as that
described by William James. He does, however, find
convincing proof of an ever-widening stream of be-

havior. (Watson & McDougall, 1929, p. 26)

McDougall’s argumentative style is seen in his open-
ing remarks in the debate:

[ would begin by confessing that in this discussion I
have an initial advantage over Dr. Watson, an ad-
vantage which I feel to be so great as to be unfair;
namely that all persons of common sense will of ne-
cessity be on my side from the outset, or at least as
soon as they understand the issue.

On the other hand, Dr. Watson also can claim
certain initial advantages. . . . First, there is a con-
siderable number of persons so constituted that they
are attracted by whatever is bizarre, paradoxical,
preposterous, and outrageous . . . whatever is un-
orthodox and opposed to accepted principles. All
these will inevitably be on Dr. Watson’s side.

Secondly, Dr. Watson’s views are attractive to
many persons . . . by reason of the fact that these
views simplify so greatly the problems that lie before
the student of psychology: they abolish at one stroke
many tough problems with which the greatest intel-
lects have struggled with only very partial success
for more than two thousand years; and they do this
by the bold and simple expedient of inviting the
student to shut his eyes to them, to turn resolutely
away from them, and to forget that they exist.

Now, though I am sorry for Dr. Watson, [ mean
to be entirely frank about his position. If he were an
ordinary human being, I should feel obliged to exer-
cise a certain reserve, for fear of hurting his feelings.
We all know that Dr. Watson has feelings, like the
rest of us. But I am at liberty to trample on his feel-
ings in the most ruthless manner; for Dr. Watson
has assured us (and it is the very essence of his pecu-
liar doctrine) that he does not care a cent about
feelings, whether his own or those of any other per-
son. (Watson & McDougall, 1929, pp. 40-44)
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McDougall then responded to Watson’s inability
to account for the most satisfying human experi-
ences, for example, the enjoyment of music:

I come into this hall and see a man on this platform
scraping the guts of a cat with hairs from the tail of
a horse; and, sitting silently in attitudes of rapt at-
tention, are a thousand persons who presently break
out into wild applause. How will the Behaviorist
explain these strange incidents: How explain the
fact that the vibrations emitted by the cat-gut stim-
ulate all the thousand into absolute silence and qui-
escence; and the further fact that the cessation of
the stimulus seems to be a stimulus to the most fran-
tic activity? Common sense and psychology agree in
accepting the explanation that the audience heard
the music with keen pleasure, and vented their
gratitude and admiration for the artist in shouts and
hand clappings. But the Behaviorist knows nothing
of pleasure and pain, of admiration and gratitude.
He has relegated all such “metaphysical entities” to
the dust heap, and must seek some other explana-
tion. Let us leave him seeking it. The search will
keep him harmlessly occupied for some centuries to
come. (Watson & McDougall, 1929, pp. 62-63)

McDougall also resented the fact that Watson
was using the same techniques to sell his brand of be-
haviorism as he used to sell products such as ciga-
rettes and deodorants.

Dr. Watson knows that if you wish to sell your
wares, you must assert very loudly, plainly, and fre-
quently that they are the best on the market, ignore
all criticism, and avoid all argument and all appeal
to reason. . . . The susceptibility of the public to at-
tack by these methods in the purely commercial
sphere is a matter of no serious consequence. When
the same methods make a victorious invasion of the
intellectual realm, it is difficult to regard the phe-
nomenon with the same complacency. (Watson &
McDougall, 1929, p. 95)

Watson, of course, claimed that to accept Mc-
Dougall’s brand of psychology was to reject all ad-
vances that had occurred in psychology in about the
last 25 years.

A vote taken after the debate showed McDougall
to be the narrow victor. He believed that if the
women in the audience had not voted almost unani-
mously for Watson, his margin of victory would have
been much greater.

The vote of the audience taken by sections after the
Washington debate showed a small majority against
Dr. Watson. But when account is taken of the
amusing fact that the considerable number of
women students from the University voted almost
unanimously for Dr. Watson and his Behaviorism,
the vote may be regarded as an overwhelming
verdict of sober good sense against him from a rep-
resentative American gathering. (Watson & Mc-
Dougall, 1929, p. 87)

Of course, McDougall was not the only one be-
lieving it to be folly to remove subjective experience
from psychology’s domain. Nelson (1996) notes that
although radical behaviorism was the subject of
many jokes it persisted nonetheless:

For example, the first behaviorist says to the second
behaviorist just after making love, “It was great for
you, but how was it for me?” Although something
important seems to be missing, this approach of ig-
noring participants’ introspections about their own
cognitions permeated the field of human learning
for nearly 50 years! (p. 103)

Neither Watson’s nor McDougall’s position has
survived intact. For the moment, however, the stu-
dent of psychology is more likely to know about
Watson than about McDougall. Whether this re-
mains the case, only time will tell.

Summary

Several years before Watson’s formal founding of the
school of behaviorism, many U.S. psychologists with
strong leanings toward behaviorism insisted that psy-
chology be defined as the science of behavior. Also,
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several Russians whom Sechenov had influenced
were calling for a completely objective psychology
devoid of metaphysical speculation. It was Seche-
nov’s discovery of inhibitory processes in the brain
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that allowed him to believe that all behavior, includ-
ing that of humans, could be explained in terms of
reflexes. During his research on digestion Pavlov dis-
covered “psychic reflexes” (conditioned reflexes), but
he resisted studying them because of their apparent
subjective nature. Under the influence of Sechenov,
however, he was finally convinced that conditioned
reflexes could be studied using the objective tech-
niques of physiology. Pavlov saw all behavior,
whether learned or innate, as reflexive. Innate asso-
ciations between unconditioned stimuli (USs) and
unconditioned responses (URs) were soon supple-
mented by learned associations between conditioned
stimuli (CSs) and conditioned responses (CRs).
Pavlov believed that some stimuli elicit excitation in
the brain and other stimuli elicit inhibition. The
patterns of the points of excitation and inhibition on
the cortex at any given moment was called the corti-
cal mosaic, and this mosaic determines an organism’s
behavior. If a conditioned stimulus that was previ-
ously associated with an unconditioned stimulus is
now presented without the unconditioned stimulus,
extinction occurs. The fact that spontaneous recov-
ery and disinhibition occur indicate that extinction
is due to inhibition. If stimuli that elicit excitation,
on the one hand, and inhibition, on the other, are
made increasingly similar, experimental neurosis re-
sults. An organism’s susceptibility to experimental
neurosis is determined by the type of nervous system
it possesses. According to Pavlov, conditioned stim-
uli act as signals announcing the occurrence of bio-
logically significant events; he called such stimuli the
first-signal system. An example is when the sight of a
flame announces the possibility of a painful experi-
ence unless appropriate behavior is taken. Language
allows symbols (words) to provide the same function
as conditioned stimuli, such as when the word fire
elicits defensive behavior. Pavlov called the words
that symbolize physical events the second-signal sys-
tem. Pavlov believed that his work on conditioned
and unconditioned reflexes furnished an objective
explanation for the associationism that philosophers
had been discussing for centuries.

Bechterev was a reflexologist who also sought a
completely objective psychology. Unlike Pavlov,
who studied internal reflexes such as salivation,
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Bechterev studied overt behavior. Bechterev be-
lieved that his technique was superior to Pavlov’s be-
cause it required no operation, it could be used easily
on humans, it minimized unwanted reactions from
the subject, overt behavior could be easily measured,
and satiation was not a problem. The type of reflex-
ive behavior later studied by U.S. behaviorists was
more like that studied by Bechterev than by Pavlov.

Several factors molded Watson’s behavioristic
outlook. First, many of the functionalists at Chicago
and elsewhere were studying behavior directly, with-
out the use of introspection. Second, Loeb had
shown that some of the behavior of simple organisms
and plants was tropistic (an automatic reaction to
environmental conditions). Third, animal research
that related behavior to various experimental manip-
ulations was becoming very popular. In fact, before
his founding of the school of behaviorism, Watson
was a nationally recognized expert on the white rat.
Watson began to formulate his behavioristic ideas as
early as 1902, and in 1904 he shared them with An-
gell, whose reaction was negative. Watson first pub-
licly stated his behavioristic views at a colloquium at
Yale in 1908, and the response was again negative. In
1913 Watson gave a lecture entitled “Psychology as
the Behaviorist Views It” at Columbia University.
The publication of this lecture in the Psychological
Rewview in 1913 marks the formal beginning of the
school of behaviorism. In 1920 scandal essentially
ended Watson’s career as a professional psychologist,
although afterward he published articles in popular
magazines, gave radio talks, and revised some of his
earlier works.

Watson found support for his position in Russian
objective psychology and eventually made condi-
tioning the cornerstone of his stimulus-response psy-
chology. For Watson, the goal of psychology is to
predict and control behavior by determining how
behavior is related to environmental events. Watson
even viewed thinking as a form of behavior, consist-
ing of minute movements of the tongue and larynx.
Early in Watson’s theorizing, instincts played a
prominent role in explaining human behavior. Later,
Watson said that humans possess instincts but that
learned behavior soon replaces instinctive behavior.
Watson’s final position on instincts was that they
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have no influence on human behavior. He did say,
however, that a person’s physical structure is inher-
ited and that the interaction between structure and
environmental experience determines many person-
ality characteristics. Also, the emotions of fear, rage,
and love are inherited, and experience greatly ex-
pands the stimuli that elicits these emotions. The
experiment with Albert showed the process by
which previously neutral stimuli could come to elicit
fear. Later, along with Mary Cover Jones, Watson
showed how fear could become disassociated from a
stimulus.

John and Rosalie Watson advised parents not to
pamper children but to treat them as small adults,
and he urged that open, honest, and objective sex
education be given to children. Watson accepted
only two principles of learning: contiguity and fre-
quency. That is, the more often two or more events
are experienced together, the stronger the associa-
tion between those events becomes. On the mind-
body problem, Watson’s final position was that of a
physical monist. The two major influences Watson
had on psychology were (1) to change its goals from
the description and understanding of consciousness
to the prediction and control of behavior and (2) to
change its subject matter from consciousness to overt
behavior. Those psychologists who, like Watson, re-
jected internal events such as consciousness as causes
of behavior were called radical behaviorists. Those
who accepted internal events such as consciousness
as possible causes of behavior, but insisted that any
theories about unobservable causes of behavior be
verified by studying overt behavior, were called
methodological behaviorists.

Even in Watson’s time, his was not the only type
of behaviorism. One of Watson’s most formidable ad-
versaries was McDougall, who agreed with Watson
that psychology should be the science of behavior
but thought that purposive behavior should be em-
phasized. Because of its emphasis on goal-directed
behavior, McDougall’s position was referred to as
hormic psychology. Although McDougall defined
psychology as the science of behavior, he did not
deny the importance of mental events, and he be-
lieved they could be studied through their influ-
ence on behavior. In other words, McDougall was a
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methodological behaviorist. Whereas Watson had
concluded that instincts played no role in human be-
havior, McDougall made instincts the cornerstone of
his theory. For McDougall, an instinct is an innate
disposition that, when active, causes a person to at-
tend to a certain class of events, to feel emotional ex-
citement when perceiving those events, and to act
relative to those events in such a way as to satisfy the
instinctual need. When the instinctual need is satis-
fied, the whole chain of events terminates. Thus, for
McDougall, instincts and purposive behavior go
hand-in-hand. McDougall believed that the reason
humans learn habits is that they satisfy instinctual
needs. Also, McDougall believed that instincts sel-
dom, if ever, motivate behavior in isolation. Rather
objects, events, and ideas tend to elicit two or more
instincts simultaneously, in which case a sentiment is
experienced. In the famous debate between Watson
and McDougall, McDougall was narrowly declared
the winner.

Discussion Questions

1. Make the case that prior to Watson’s formulations,
behaviorism was very much “in the ait” in the
United States.

2. Summarize Sechenov’s argument that thoughts
could not cause behavior.

3. What was the significance of the concept of inhibi-
tion in Sechenov’s explanation of behavior?

4. How, according to Sechenov, should psychological
phenomena be studied?

5. What were the circumstances under which Pavlov
discovered the conditioned reflex, and why did he
initially resist studying it?

6. What did Pavlov mean by a cortical mosaic, and
how was that mosaic thought to be causally related
to behavior?

7. What observations led Pavlov to conclude that ex-
tinction is caused by inhibition?

8. How did Pavlov create experimental neurosis in his
research animals, and how did he explain differen-
tial susceptibility to experimental neurosis?

9. Distinguish between the first- and second-signal
systems, and then explain how those systems facili-
tate adaptation to the environment.

10. How did Pavlov view the relationship between his
work and philosophical associationism?
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11. Summarize Bechterev’s reflexology. Why did
Bechterev believe that he was the first behaviorist?

12. How did Bechterev’s method of studying condi-
tioned reflexes differ from Pavlov’s? According to
Bechterev, what advantages did his method have
over Pavlov’s?

13. Describe the major experiences that steered Wat-
son toward behaviorism.

14. According to Watson, what was the goal of psy-
chology? How did this differ from psychology’s tra-
ditional goal?

15. Summarize Watson’s explanation of thinking.

16. What was Watson’s final position on the role of in-
stinct in human behavior?

17. Employing the notion of structure, explain why
Watson believed that inheritance could influence
personality.

18. Summarize Watson’s views on emotion. What emo-
tions did Watson think are innate? How do emo-
tions become associated with various stimuli or
events? What research did Watson perform to vali-
date his views?

19. Describe the procedure that Watson and Mary
Cover Jones used to extinguish Peter’s fear of rabbits.

20. Summarize the advice that Watson and Watson
gave on child rearing.

21. How did Watson explain learning?

22. What was Watson’s final position on the mind-body
problem?

23. Distinguish between radical and methodological
behaviorism.

24. Summarize McDougall’s hormic psychology. Why
can his approach to psychology be called behavior-
istic? What type of behavior did he study, and what
did he assume to be the cause of that behavior?

25. For McDougall, what were the characteristics of
purposive behavior?

26. For McDougall, what were the three components of
an instinct!

27. What, according to McDougall, is a sentiment?

28. In their famous debate, what were the important
points of disagreement between Watson and Mc-
Dougall? If the debate were held today, for whom
would you vote? Why?
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Glossary

Association reflex Bechterev’s term for what Pavlov
called a conditioned reflex.

Bechterev, Vladimir M. (1857-1927) Like Pavlov,
looked upon all human behavior as reflexive. How-
ever, Bechterev studied skeletal reflexes rather than
the glandular reflexes that Pavlov studied.

Behaviorism The school of psychology, founded by
Watson, that insisted that behavior be psychology’s
subject matter and that psychology’s goal be the
prediction and control of behavior.

Behavior therapy The use of learning principles in
treating behavioral or emotional problems.

Conditioned reflex A learned reflex.

Conditioned response (CR) A response elicited by a
conditioned stimulus (CS).

Conditioned stimulus (CS) A previously biologically
neutral stimulus that through experience comes to
elicit a certain response (CR).

Cortical mosaic According to Pavlov, the pattern of
points of excitation and inhibition that character-
izes the cortex at any given moment.

Disinhibition The inhibition of an inhibitory process.
Disinhibition is demonstrated when, after extinc-
tion, a loud noise causes the conditioned response
to reappeatr.
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Excitation According to Pavlov, brain activity that
leads to overt behavior of some type.

Experimental neurosis The neurotic behavior that
Pavlov created in some of his laboratory animals by
bringing excitatory and inhibitory tendencies into
conflict.

Extinction The elimination or reduction of a condi-
tioned response (CR) that results when a condi-
tioned stimulus (CS) is presented but is not
followed by the unconditioned stimulus (US).

First-signal system Those objects or events that be-
come signals (CSs) for the occurrence of biologi-
cally significant events, such as when a tone signals
the eventuality of food.

Hormic psychology The name given to McDougall’s
version of psychology because of its emphasis on
purposive or goal-directed behavior.

Inhibition The reduction or cessation of activity caused
by stimulation, such as when extinction causes a
conditioned stimulus to inhibit a conditioned re-
sponse. It was Sechenov’s discovery of inhibitory
mechanisms in the brain that led him to believe
that all human behavior could be explained in
terms of brain physiology.

Law of recency Watson’s observation that typically it is
the “correct” response that terminates a learning
trial and it is this final or most recent response that
will be repeated when the organism is next placed
in that learning situation.

McDougall, William (1871-1938) Pursued a type of
behaviorism very different from Watson’s. Mc-
Dougall’s behaviorism emphasized purposive and
instinctive behavior. (See also Hormic psychology.)

Methodological behaviorism The version of behavior-
ism that accepts the contention that overt behavior
should be psychology’s subject matter but is willing
to speculate about internal causes of behavior, such
as various mental and physiological states.

Pavlov, Ivan Petrovitch (1849-1936) Shared Seche-
nov’s goal of creating a totally objective psychology.
Pavlov focused his study on the conditioned and un-
conditioned stimuli that controls behavior and on
the physiological processes that they initiate. For
Pavlov, all human behavior is reflexive.

Radical behaviorism The version of behaviorism that
claims only directly observable events, such as stim-
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uli and responses, should constitute the subject
matter of psychology. Explanations of behavior in
terms of unobserved mental events can be, and
should be, avoided.

Radical environmentalism The belief that most if not
all human behavior is caused by environmental
experience.

Reflexology The term Bechterev used to describe his
approach to studying humans. Because he empha-
sized the study of the relationship between envi-
ronmental events and overt behavior, he can be
considered one of the earliest behaviorists, if not
the earliest.

Sechenov, Ivan M. (1829-1905) The father of Russian
objective psychology. Sechenov sought to explain
all human behavior in terms of stimuli and physio-
logical mechanisms without recourse to metaphysi-
cal speculation of any type.

Second-signal system The symbols of objects or events
that signal the occurrence of biologically significant
events. Seeing fire and withdrawing from it would
exemplify the first-signal system, but escaping in
response to hearing the word fire exemplifies the
second-signal system.

Sentiment According to McDougall, the elicitation of
two or more instinctual tendencies by the same ob-
ject, event, or thought.

Spontaneous recovery The reappearance of a condi-
tioned response after a delay following extinction.

Tropism The automatic orienting response that Loeb
studied in plants and animals.

Unconditioned reflex An unlearned reflex.

Unconditioned response (UR) An innate response
elicited by the unconditioned stimulus (US) that is
naturally associated with it.

Unconditioned stimulus (US) A stimulus that elicits
an unconditioned response (UR).

Watson, John Broadus (1878-1958) The founder of
behaviorism who established psychology’s goal as
the prediction and control of behavior. In his final
position, he denied the existence of mental events
and concluded that instincts play no role in human
behavior. On the mind-body problem, Watson fi-
nally became a physical monist, believing that
thought is nothing but implicit muscle movement.

CHAPTER 12 / BOOK PAGE 370

Hergenhahn: Introduction to the History of Psychology, 4/e
SECOND PROOF

T:HTypecast, Inc. / Job #0981 / July 2000



caarter 10

Psychobiology attempts to explain psychological
phenomena in terms of their biological foundations.
The search for the biological foundations of mental
events has been a recurring theme in the history of
psychology and has been represented by such indi-
viduals as Hippocrates, Aristotle, Galen, Hartley,
Bain, Helmholtz, Pavlov, and Freud. Because radical
behaviorism discouraged a search for any internal
causes of behavior, as its influence diminished there
arose a resurgence of interest not only in cognitive
psychology (see chapter 18) but in psychobiology as
well. Our small sample of psychobiological research
includes the pioneering work of Karl Lashley and

two illustrious psychobiologists he influenced—Don-
ald Hebb and Roger Sperry.

Karl S. Lashley

Karl Spencer Lashley (1890-1958) was born on
June 7 in Davis, West Virginia, an only child. His fa-
ther was a businessman and politician, his mother a
schoolteacher. Lashley received his undergraduate
education at the University of West Virginia and his
graduate education first at the University of Pitts-
burgh and then at Johns Hopkins University, from
which he received his PhD in 1914. While at Johns
Hopkins, Lashley came under the influence of ]. B.
Watson, and much of Lashley’s early work reflected
Watson’s influence. As we saw in chapter 12, it was
Lashley with whom Watson did his pioneering etho-
logical research. In 1916 Lashley’s collaboration with
Watson ended because Lashley was interested in
seeking the neurophysiological bases of conditioned
reflexes and Watson was not. Although the two went
their separate ways professionally, they remained

Psychobiology

Karl S. Lashley

close friends. In 1917 Lashley went to the University
of Minnesota and then, in 1926, to the University of
Chicago. In 1935 Lashley moved to Harvard, and in
1942 he became director of the Yerkes Laboratories
of Primate Biology in Orange Park, Florida (because
Yerkes Laboratories were supervised by Harvard,
Lashley remained affiliated with that university). Al-
though Lashley retired as director of Yerkes Labora-
tories in 1955, he remained on the board of directors
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until his sudden death on August 7, 1958, while va-
cationing in France.

As mentioned, Lashley was initially a supporter
of Watsonian behaviorism, and he sought to support
the associationism on which it was based with neuro-
physiological evidence. But time after time, Lashley
was frustrated in his efforts to show that the brain
works like a complex switchboard linking sensory
impulses to motor reactions. Contrary to his original
intention, Lashley gradually showed that brain activ-
ity is more like the Gestaltists’ description than like
the behaviorists’. He found no evidence that stimu-
lation of specific areas of the brain is associated with
the elicitation of specific responses.

Mass action and equipotentiality. Lashley made two
major observations that were contrary to the switch-
board conception of the brain. One was that loss of
ability following destruction of parts of the cortex is
related more to the amount of destruction than to the
location of destruction. This finding, called mass ac-
tion, indicated that the cortex works as a unified
whole, as the Gestaltists had maintained. It is impor-
tant to note, however, that Lashley found the princi-
ple of mass action to be true only for the ablation of
cortical tissue following complex learning (such as
maze learning). Presumably, localized cortical lesions
following such learning has little effect on task reten-
tion because it involves many different sensory cues
and motor responses corresponding to many different
cortical areas. For a simpler learning task, such as a
brightness discrimination, lesions in the posterior
cortex disrupt retention. The second observation was
that any part of a functional area of the brain could
perform the function associated with that area. For
example, within the visual area of the cortex, any of
the cells within that area allow vision to occur. To
destroy a brain function, then, the entire brain area
associated with that function would need to be de-
stroyed. If any part of the area is spared, the function
would still be maintained. Lashley called this second
observation equipotentiality, and it too supported
the contention that the brain acts as an integrated
whole and not as a mechanistic switchboard. The re-
search from which the principles of mass action and
equipotentiality were derived, and much of Lashley’s
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additional creative research, was summarized by
Beach, Hebb, Morgan, and Nissen (1960).

Concerning Lashley’s place in the history of psy-
chology, D. N. Robinson says, “If we were to summa-
rize [Lashley’s] role in twentieth-century develop-
ments in physiological psychology, we might say that
he bore the same relationship to the Pavlovians that
Flourens bore to the phrenologists” (1986, p. 421).
In chapter 8 we saw that Flourens’s research demon-
strated that the cortex is not characterized by local-
ization of function, as the phrenologists had as-
sumed, but functions as a unit. The Pavlovians (and
Watson) assumed a different type of localization—
an association between certain sensory centers and
certain motor centers in the brain—and Lashley’s
work showed that this type of localization did not
exist either.

In 1929 Lashley, then president of the APA, gave
an address to the International Congress of Psychol-
ogy meeting in New Haven in which he described
his research on brain functioning. Also in 1929
Lashley published his influential book Brain Mecha-
nisms and Intelligence. Because of Lashley’s prestige
and because his findings were generally supportive of
Gestalt theory, his address did much to promote the
acceptance of Gestalt psychology—despite the fact
that Lashley could not find evidence for the electri-

cal fields of brain activity so important to Gestalt
theory (Lashley, Chow, & Semmes, 1951).

Donald O. Hebb

Donald Olding Hebb (1904-1985) was born on July
22 in Chester, Nova Scotia. Both of his parents were
medical doctors. He received his BA from Dalhousie
University with the lowest grade average a person
could have and still graduate. After teaching for a
while, he entered McGill University as a graduate
student in psychology in spite of his poor undergrad-
uate performance (presumably because the chair of
the psychology department at McGill was a friend of
Hebb’s mother). Hebb studied Pavlovian psychology
at McGill and was convinced of its value. After
receiving his master’s degree from McGill in 1932,
he continued his education at the University of
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Chicago, where he worked with Lashley and took a
seminar from Kohler. Hebb’s initial concurrence
with Pavlovian psychology was converted into out-
right opposition: “I had all the fervor of the reformed
drunk at a temperance meeting; having been a fully
convinced Pavlovian, I was now a fully convinced
Gestalter-cum-Lashleyan” (Hebb, 1959, p. 625). In
1935 Lashley accepted a professorship at Harvard
and invited Hebb to go with him. In 1936 Hebb ob-
tained his PhD from Harvard and remained there for
an additional year as a teacher and research assistant.

In 1937 Hebb went to the Montreal Neurologi-
cal Institute to work with the illustrious brain sur-
geon Wilder Penfield. Hebb’s job was to evaluate
Penfield’s patients after brain surgery. Hebb consis-
tently found little or no loss of intelligence, even af-
ter substantial loss of tissue from the frontal lobes of
the brain. After five years of such observations
(1937-1942), Hebb reached a conclusion about in-
telligence that was to guide much of his later work:
“Experience in childhood normally develops con-
cepts, modes of thought, and ways of perceiving that
constitute intelligence. Injury to the infant brain in-
terferes with that process, but the same injury at ma-
turity does not reverse it” (1980, p. 292).
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In 1942 Lashley accepted an appointment as di-
rector of the Yerkes Laboratories of Primate Biology
in Orange Park, Florida, and Hebb joined him there
and remained for five years. In 1948 Hebb accepted
an appointment as professor of psychology at McGill
University, where he remained until his retirement.
After retiring, Hebb moved back to a small farm
near Chester, Nova Scotia, where he was born.
He remained physically and psychologically active
until he died on August 20, 1985, following what
was thought to be routine hip surgery (Beach, 1987,
p. 187).

Among Hebb’s many honors were eight honorary
doctorates, the presidency of the Canadian Psycho-
logical Association (1952), the presidency of the
APA (1959), and recipient of the Distinguished Sci-
entific Contribution Award of the APA (1961).

Cell assemblies and phase sequences. According to
Hebb, the neural interconnections in a newborn’s
brain are essentially random. It is experience that
causes this network of neurons to become organized
and provide a means of effectively interacting with
the environment. Hebb speculated that every envi-
ronmental object we experience fires a complex
package of neurons, called a cell assembly. When we
look at a pencil, for example, our attention shifts
from the point, to the shaft, to the eraser. Each shift
of attention causes different neurons to fire, and at
first these neurons fire independently of the others.
Eventually, however, because the neurons stimulated
by the presence of a pencil fire either simultaneously
or in close succession, they become a neurological
package corresponding to the experience of a pencil.
According to Hebb, it is reverberating neural activity
that allows neurons that were temporarily separated
to become associated. For example, the neurons acti-
vated by observing a pencil’s point become associ-
ated with the neurons activated by observing a pen-
cil’s eraser, although the observations do not occur at
exactly the same time. Hebb believed that neural ac-
tivity caused by stimulation continues for a short
time after the stimulation ceases (reverberating
neural activity), thus allowing the development of
successive neural associations. Once a cell assembly
exists, it can be fired by internal or external stimula-
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tion or by a combination of the two. When a cell as-
sembly fires, we experience the thought of the envi-
ronmental object or event to which the assembly
corresponds. For Hebb, the cell assembly was the
neurological basis of a thought or an idea. In this
way, Hebb explained why environmental objects do
not need to be present for us to think about them.

Just as the various neurons stimulated by an ob-
ject become neurologically interrelated to form a cell
assembly, so do cell assemblies become neurologi-
cally interrelated to form phase sequences. Hebb
(1959) defined a phase sequence as “a temporally in-
tegrated series of assembly activities; it amounts to
one current in the stream of thought” (p. 629). Like
a cell assembly, a phase sequence can be fired by in-
ternal or external stimulation or by a combination of
the two; when one or more assemblies in a phase se-
quence fire, the entire phase sequence tends to fire.
When the entire phase sequence fires, a stream of
thought—a series of ideas arranged in some logical
order—is experienced. Hebb (1972) gave the follow-
ing example:

Cell-assemblies that are active at the same time be-
come interconnected. Common events in the
child’s environment establish assemblies, and then
when these events occur together the assemblies
become connected (because they are active to-
gether). When the baby hears footsteps, let us say,
an assembly is excited; while this is still active he
sees a face and feels hands picking him up, which
excites other assemblies—so the “footsteps assem-
bly” becomes connected with the “face assembly”
and the “being-picked-up assembly.” After this has
happened, when the baby hears footsteps only, all
three assemblies are excited; the baby then has
something like a perception of the mother’s face
and the contact of her hands before she has come in
sight—but since the sensory stimulations have not
yet taken place, this is ideation or imagery, not per-
ception. (p. 67)

According to Hebb, childhood learning involves
the slow buildup of cell assemblies and phase se-
quences, and this kind of learning can be explained
using associationistic terminology. Adult learning,
however, is characterized by insight and creativity
and involves the rearrangement of already existing
cell assemblies and phase sequences. Although child-
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hood learning can be explained in terms of associa-
tionistic principles, adult learning is better explained
in terms of Gestalt principles. As we will see, Hebb’s
neurological explanation of learning was instru-
mental in the development of the newest and most
influential form of artificial intelligence (Al), new
connectionism.

Space permits mention of only a few of Hebb’s
other pioneering efforts in psychobiology. In 1946 he
published an article summarizing his research on the
nature of fear. In 1949 he described the results of a
study in which animals were reared in either an en-
riched or an impoverished sensory environment. He
found that animals reared in an enriched sensory en-
vironment were relatively better learners as adults. In
a series of experiments run under his supervision, the
effects of sensory deprivation on cognitive processes
were examined (for example, see Heron, 1957). In
1955 Hebb reported research showing the relation-
ship between level of activity in the small brain
structure, called the reticular activating system
(RAS), and cognitive and behavioral performance.
The examination of this relationship was called
arousal theory. While they were doing research on
arousal theory in Hebb’s laboratory, James Olds and
Peter Milner discovered reinforcement centers in the
brain (Olds & Milner, 1954). Henry Buchtel (1982)
provides an excellent sample of Hebb’s influential ar-
ticles on topics in psychobiology, and a complete list
of Hebb’s more than 80 publications is provided in
the appendix of Buchtel’s book.

Roger W. Sperry

Roger Wolcott Sperry (1913-1994) was born on
August 20 in Hartford, Connecticut. He received
his BA in English from Oberlin College in 1935 and
his PhD in zoology from the University of Chicago
in 1941, where he learned neurosurgical techniques
from the eminent neuroembryologist Paul Weiss.
After receiving his doctorate, Sperry studied with
Lashley at the Yerkes Laboratories in Orange Park,
Florida (1942-1946). In 1946 he returned to the
University of Chicago first as an assistant professor
of anatomy and then, in 1952, as assistant professor
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of psychology. In 1954 Sperry moved to the Califor-
nia Institute of Technology in Pasadena (Caltech)
as the prestigious Hixon Professor of Psychobiology.

The split-brain preparation. At Caltech, Sperry
pursued his interest in the routes by which informa-
tion is transferred from one side of the cerebral cor-
tex to the other. In a now-famous series of experi-
ments, Sperry and his colleagues discovered two
possible routes for such interhemispheric transfer—
the corpus callosum (a large mass of fibers that con-
nects the two halves of the cortex) and the optic chi-
asm. The optic chiasm is the point in the optic nerve
where information coming from one eye is projected
to the side of the cortex opposite to that eye. Sperry
taught cats and monkeys to learn a visual discrimina-
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tion with a patch over one eye. He then tested for
transfer by switching the patch to the other eye and
found complete interocular transfer. Sperry then be-
gan his search for the mechanism by which informa-
tion is transferred from one side of the cortex to the
other. He found that ablating (severing) either the
corpus callosum or the optic chiasm alone or to-
gether after training did not interfere with transfer.
He also found that ablating either the corpus callo-
sum or the optic chiasm before training did not inter-
fere with transfer. However, he found that ablating
both the corpus callosum and the optic chiasm be-
fore training eliminated interhemispheric transfer.
Thus ablating the corpus callosum and the optic chi-
asm had in essence created two separate brains with
no exchange of information between them. For ex-
ample, when an animal’s brain was split in the man-
ner just described, and it was taught to make a visual
discrimination with a patch over one eye, it had no
recollection of that learning when tested with the
other eye (Sperry, 1961, 1964). A brain that has had
its corpus callosum and its optic chiasm ablated is re-
ferred to as a split-brain preparation.

Sperry and his colleagues, Joseph Bogen and
Philip Vogel, discovered that humans suffering from
severe drug-resistant, intractable epilepsy could ben-
efit from having their brains split in the manner de-
scribed above. Presumably, with split-brain prepara-
tion, a seizure begun in one hemisphere would not
have a mechanism available to spread its influence
to the other hemisphere and thus increase its inten-
sity. In many cases, patients treated in this way im-
proved enough to leave the hospital. In everyday liv-
ing, these “split-brain” patients showed almost no
abnormality in spite of their radical surgery. How-
ever, Sperry and his colleagues developed a number
of tests that made it possible to study the function of
each cerebral hemisphere independently of the
other. Although Paul Broca and others had provided
information indicating hemispheric specificity as
early as 1831 (see chapter 8) and speculation con-
cerning hemispheric specificity was quite popular
toward the end of the 19th century (see, for exam-
ple, Brown-Sequard, 1890), information concerning
hemispheric specificity remained extremely limited.
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The additional knowledge provided by Sperry and
his colleagues was dramatic. They found that each
hemisphere had its own characteristic range of cog-
nition, memory, emotion, and consciousness (see,
for example, Gazzaniga, 1970). Under Sperry’s lead-
ership, research on the “left brain” and the “right
brain” became very popular (for a sample of such
research see, for example, Springer & Deutsch,
1985). The fact that such research remains popular
in contemporary psychology is demonstrated by the
statement with which Dahlia Zaidel (a one-time col-
league of Sperry) begins the edited book Neuropsy-
chology (1994): “Hemispheric specialization is at the
heart of neuropsychology, and every topic discussed
in this volume assumes its presence in the brain”
(p. xviii).

Unfortunately, some speculations concerning
hemispheric specificity began to exceed the facts. For
example, it was speculated that some people are
right-brain dominated and others left-brain domi-
nated and that tests could be devised that reveal this
domination. It was also speculated that educational
practices could be employed to specifically enhance
either right- or left-brain functions. Jerre Levy, an-
other one-time colleague of Sperry, attempted to set
the record straight in her article “Right Brain, Left
Brain: Fact and Fiction” (1985). In this article, Levy
emphasizes the point that in people with normal
brains, the contributions of the two hemispheres to
thought and behavior are inseparable. Levy con-
cludes, “The popular myths are misinterpretations
and wishes, not the observations of scientists. Nor-
mal people have not half a brain nor two brains but
one gloriously differentiated brain, with each hemi-
sphere contributing its specialized abilities. . .. We
have a single brain that generates a single mental
life” (1985, p. 44).

Sperry had a lifelong interest in the mind-body
(brain) problem and how it relates to human values,
and many of his publications, especially his later
ones, reflected those interests (see, for example,
Sperry, 1970, 1972, 1980, 1982, 1988, 1991, 1992,
1993). Sperry believed that consciousness emerges
from brain processes and once emerged has a causal
relationship to behavior. Thus Sperry was an interac-

Wadsworth Publishing Co.
Hergenhahn: Introduction to the History of Psychology, 4/e
T-HTypecast, Inc. / Job #0981 / July 2000

tionist concerning the mind-body relationship. He
believed (some say, as we noted in chapter 18, incor-
rectly) that by correlating mental events directly to
brain processes, he avoided dualism. In his Nobel ad-
dress, Sperry (1982) said:

[I]t remains to mention briefly that one of the more
important indirect results of the split-brain work is
arevised concept of the nature of consciousness and
its fundamental relation to brain processing. . . .
The key development is a switch from prior non-
causal, parallelist views to a new causal, or “interac-
tionist” interpretation that ascribes to inner
experience an integral causal control role in brain
function and behavior. In effect, and without re-
sorting to dualism, the mental forces of the con-
scious mind are restored to the brain of objective
science from which they had long been excluded on
materialist-behaviorist principles. (p. 1226)

In his lifetime, Sperry published almost 300 arti-
cles in the most prestigious journals and many of
those articles were translated into several languages
(Puente, 1995, p. 941). Among the many honors re-
ceived by Sperry were the Karl Lashley Award of the
American Philosophical Society (1976); the Wolf
Prize in Medicine (1979); the Ralph Gerard Award
from the Society of Neuroscience (1979); the Nobel
Prize in medicine/physiology (shared with Harvard
neuroscientists David H. Hubel and Torsten N.
Wiesel) (1981); and the Lifetime Achievement
Award from the APA (1993).

Sperry died on April 17, 1994, in Pasadena, Cal-
ifornia, at the age of 80 from a degenerative neuro-
muscular disorder (Puente, 1995).

New Connectionism

Hebb’s speculations concerning how cell assemblies
and phase sequences develop have reemerged in one
of contemporary psychology’s most popular research
areas—new connectionism. New connectionism is a
form of artificial intelligence (Al) (see chapter 18)
that is contrasted with Thorndike’s connectionism
(see chapter 11). Thorndike’s connectionism and
new connectionism have in common the postulating
of neural connections between stimuli (input) and
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responses (output). However, as we will see next, the
neural connections postulated by new connection-
ism are much more complex than those postulated

by Thorndike.

Antecedents. The cornerstone of one popular type
of new connectionist model is Hebb’s rule, which
states: If neurons are successively or simultaneously
active, the strength of the connections among them
increases. Although this rule strongly influenced
new connectionism, it was not original with Hebb.
It is based on the associative laws of contiguity and
frequency that go back at least to Aristotle; and, as
we saw in chapter 5, David Hartley anticipated
Hebb in applying these associative principles to
neural activity by 200 years. William James (1890,
Vol. 1, p. 566) also anticipated Hebb’s rule, and
Pavlov’s neurophysiological explanation of the de-
velopment of conditioned reflexes followed Hartley
and James very closely (see Hergenhahn & Olson,
2001, pp. 165-166).

Warren McCulloch and Walter Pitts (1943) also
preceded Hebb in attempting to demonstrate the re-
lationship between patterns of neural activity and
cognitive processes. In some ways, their approach
was more closely related to new connectionism than
Hebb’s was. McCullock and Pitts were primarily in-
terested in showing how neurons, and networks of
neurons, engage in logical operations that could be
expressed mathematically. McCullock and Pitts used
the term “neuro-logical networks” to reflect their
interest in expressing neuronal activity mathemati-
cally. This effort to describe neural activity mathe-
matically and, in turn, to relate that activity to hu-
man intellectual functioning, is essentially what new
connectionism attempts to do.

Hebb was well aware that the idea expressed in
what became known as Hebb’s rule was not original
with him. In The Organization of Behavior (1949), he
said:

The general idea is an old one, that any two cells or
systems of cells that are repeatedly active at the same
time will tend to become “associated,” so that activ-
ity in one facilitates activity in the other. The details
of speculation that follow are intended to show how
this old idea might be put to work again. (p. 70)
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Although the idea that neurons that are active
together or in close temporal proximity was not orig-
inal with him, it was Hebb’s version of that idea that
most influenced new connectionism:

It remains true that many ideas fundamental to
connectionism were set out by Hebb. At a very gen-
eral level, his commitment to trying to account for
psychological processes given certain neurophysio-
logical constraints has endured. At a very specific
level, Hebbian learning, as conveyed by the Hebb
rule, continues to be applied even in the most re-
cent systems. (Quinlan, 1991, p. 6)

Neural networks. New connectionism utilizes as its
model a complex system of artificial neurons called a
neural network. There are typically three kinds of
“neurons” (sometimes called units or processors) in a
neural network: input, hidden, and output. As with
the brain, the associations among neurons within a
neural network change as a function of experience.
For Hebb, neurons became associated when the anat-
omy or biochemistry of the synapses among them
changes. In neural networks, synaptical changes are
simulated by modifiable mathematical weights, or
loadings, among the units in the network. After each
presentation of input, neural networks are designed
to detect which units within the network are active
and to reorganize itself according to Hebb’s rule. That
is, the strengths of the connections among units that
are active together are increased by mathematically
increasing their weights. After each presentation, the
network reorganizes itself in a similar fashion. This
accomplishes mathematically what is supposed to
happen biochemically among neurons. That is, units
within a neural network that are consistently active
together become associated and, when they have be-
come associated, consistent input produces consis-
tent output.

The influences within a neural network are
arranged in a hierarchy. Hidden units mathemati-
cally convert the patterns of incoming activity they
receive from the input units into single output pat-
terns, which they (the hidden units) then broadcast
to the output units. At first, input into the network
produces general activity with no predictable output.
With experience, however, the weights among the
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Output unit

Hidden unit Hidden unit

Input units

Figure 19.1
A highly simplified neural network.

connections within the network are modified ac-
cording to Hebb’s rule, and eventually, as was men-
tioned, output becomes correlated with input. Figure
19.1 shows a highly simplified neural network.

New connectionism represents a radical depar-
ture from what John Haugeland (1985) calls good
old-fashioned AI (GOFALI). GOFALI processes one se-
quence of information at a time in an if-then fash-
ion; neural networks process several sequences si-
multaneously. The latter is called parallel distributed
processing. GOFALI processes symbolic information
according to rules; neural networks process only pat-
terns of excitation and inhibition expressed as
mathematical weights within the system. In contrast
to GOFALI, learning and memory is no longer a mat-
ter of storing and retrieving symbolic representa-
tions. “Using knowledge in processing is no longer a
matter of finding the relevant information in mem-
ory and bringing it to bear; it is part and parcel of
the processing itself” (McClelland, Rumelhart, &
Hinton, 1992, p. 281). A shortcoming of GOFAI,
and its sequential processing of information, is that
any disruption in the flow of information causes the
entire system to fail. Within neural networks, infor-
mation processing occurs throughout the system
and, therefore, substantial portions of the system
would need to be destroyed for disruption to occur.
For this reason, Lashley’s principle of mass action
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applies to neural networks as well as to real brains.
The most important distinction between GOFAI
and new connectionism is that new connectionism
can simulate or duplicate a number of human capa-
bilities that GOFAI cannot—for example, learning.

Within new connectionism, learning is ex-
plained in terms of changing patterns of excitation
and inhibition (represented by mathematical
weights) within the neural network. For example,
let us say we want a neural network to learn to rec-
ognize a particular object. Presenting that object
(say, the number 3) provides input into the system
but the output will not initially resemble the num-
ber 3. However, after each presentation, the system
is programmed to reorganize itself according to
Hebb’s rule—that is, by increasing the associative
strengths of the units that were active together
when the number 3 was presented. In this way, the
output from the neural network gradually “learns” to
match the input. Like the infant’s brain, neural net-
works learn to represent recurring environmental
events. Quinlan (1991) describes how learning oc-
curs both in brains and in neural networks:

It is straightforward to see how whole chains of as-
sociations and hierarchies of associations could be
built up over time by the recursive application of
the general principles of Hebbian learning. Two si-
multaneously active cells map onto a third, causing
it to become co-active with a fourth. In turn the
third and fourth cells map onto a fifth whose behav-
iour eventually comes to represent a whole pattern
of associations. (p. 5)

Connectionist models existed in the 1950s and
1960s (for example, Rosenblatt, 1958), and they
competed with GOFAI. However, after the publi-
cation of Marvin Minsky and Seymour Papert’s
(1969) careful criticism of one type of connectionist
model (Rosenblatt’s), interest in neural networks
diminished considerably. In the 1980s new develop-
ments in cognitive and computer science revived
interest in parallel processing computers. Interest in
GOFALI had declined substantially when, in 1986
David Rumelhart, James McClelland, and other
members of the parallel distributed processing (PDP)
group published their two-volume book Parallel Dis-
tributed Processing: Explorations in the Microstructure
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of Cognition. Dreyfus (1992) describes the enthusi-
asm with which this text was received:

Rumelhart, McClelland, and the PDP Research
Group’s two-volume work, Parallel Distributed Pro-
cessing, had 6000 backorders the day it went on the
market in 1986, and over 45,000 sets are now in
print. Like the dissolution of the Soviet Union, the
speed of collapse of the GOFAI research program
has taken everyone, even those of us who expected
it to happen sooner or later, by surprise. (p. xiv)

Soon new connectionism began solving problems
that GOFALI either could not solve or could solve
only with great difficulty. Neural networks showed
their ability to recognize patterns, objects, phonemes,
and words; to process sentences; to learn concepts; to
generalize; and even to speak (we will see an example
of the latter below). Rumelhart (1992) even believes
that it is just a matter of time before new connection-
ism will explain the loftiest of all human cognitive
abilities, reasoning: “I have become increasingly con-
vinced that much of what we call reasoning can . . .
be accounted for by processes . . . which are well car-
ried out by PDP models” (p. 70).

Note that many of the neurophysiological specu-
lations upon which neural networks are based (such
as Hebb’s rule) have been confirmed by observing
the functioning of actual neurons (see, for example,

Cleary, Hammer, & Byrne, 1989; Glanzman, 1995).

Back-propagation systems. Neural networks pro-
grammed in accordance with Hebb’s rule are self-
correcting; that is, patterns of output gradually match
patterns of input, based on experience alone. But not
all connectionist systems are programmed in that
way. Some are back-propagation systems that re-
quire a “teacher” to provide feedback concerning the
program’s performance. Perhaps the most famous ex-
ample of a back-propagation system is NETtalk (see,
for example, Sejnowski & Rosenberg, 1987). Words
are fed into the system and their influence travels
through the hidden units until they are coded into
phonemes. A phoneme is the smallest unit of dis-
cernible sound within a language. This output (coded
phonemes) is then fed into a voice synthesizer that
produces actual speech sounds (phonemes). At first,
the weights within the system are arbitrarily assigned
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and the output is phonemic gibberish. Training con-
sists of adjusting the weights within the network so
that the discrepancy between the input and the de-
sired output (correct pronunciation) is systematically
reduced. Corrective feedback makes NETtalk a back-
propagation system and not a system that learns
automatically according to Hebb’s rule. Clark (1990)
summarized how NETtalk learned how to speak
coherently:

The network began with a random distribution of
hidden unit weights and connections (within cho-
sen parameters), i.e. it had no ‘idea’ of any rules of
text-to-phoneme conversion. Its task was to learn,
by repeated exposure to training instances, to ne-
gotiate its way around this particularly tricky cog-
nitive domain (tricky because of irregularities,
subregularities, and context-sensitivity of text —
phoneme conversion). And learning proceeded in
the standard way, i.e. by a back-propagation learn-
ing rule. This works by giving the system an input,
checking (this is done automatically by a computer-
ized ‘supervisor’) its output, and telling it what out-
put (i.e. what phonemic code) it should have
produced. The learning rule then causes the system
to minutely adjust the weights on the hidden units
in a way which would tend towards the correct out-
put. This procedure is repeated many thousands of
times. Uncannily, the system slowly and audibly
learns to pronounce English text, moving from bab-
ble to half-recognizable words and on to a highly
creditable final performance. (p. 299)

New connectionism is a diverse and complex
field, and our discussion of it represents a vast over-
simplification. For a more comprehensive overview
of the field, especially as it applies to psychology, see
Quinlan (1991).

Although new connectionism is quite popular, it
is not without its critics. For example, Hubert Dreyfus
(1992), who because of his consistent criticism has
been called the “black knight of Al,” is not impressed
by a neural network’s supposed ability to learn:

Neural networks are almost as dependent upon hu-
man intelligence as are GOFAI systems, and their
vaunted learning ability is almost illusory. What we
really need is a system that learns on its own how to
cope with the environment and modifies its own re-
sponses as the environment changes. (p. xxxix)

CHAPTER 19 / BOOK PAGE 558
SECOND PROOF



Psychobiology 559

Nor is Searle (1992) impressed by any computer
models of human intelligence:

Like the drunk who loses his car keys in the dark
bushes but looks for them under the streetlight, “be-
cause the light is better here,” we try to find out
how humans might resemble our computational
models rather than trying to figure out how the con-
scious human mind actually works. (p. 247)

Searle (1998, lecture 5) argues that new connec-
tionism, although much more powerful than earlier
linear versions of Al, still employs only syntax (the
manipulation of symbols). Therefore, he says, the
problem of semantics (the meaning of symbols)
posed by his “Chinese room” thought experiment
(see chapter 18) is not solved by new connectionism.

Finally, Jerome Bruner (1990), who we recall was
among those responsible for the resurgence of inter-
est in cognitive psychology in the late 1950s and
early 1960s, asserts that cognitive science has failed
in its effort to explain human cognition because it
has neglected the most important aspect of mental
life—its meaning:

There is no question that cognitive science has
made a contribution to our understanding of how
information is moved about and processed. Nor can
there be much doubt on reflection that it has left
largely unexplained and even somewhat obscured
the very large issues that inspired the cognitive rev-
olution in the first place. So let us return to the
question of how to construct a mental science
around the concept of meaning and the processes
by which meanings are created and negotiated
within a community. (pp. 10-11)

Despite such criticisms, some believe that neural
network theory (new connectionism) will synthesize
contemporary psychology’s many schisms, allowing
psychology to become a mature, unified science (see,
for example, Tryon, 1995).

Behavioral Genetics

Behavioral genetics is a branch of psychobiology
that studies the genetic influence on cognition and
behavior. Within the ancient nativism-empiricism
controversy, behavioral geneticists tend toward na-
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tivism because they believe that at least some
thought processes or behavior patterns are strongly
influenced by heredity. Following is only a small sam-
ple of the research on behavioral genetics.

Ethology

Under the influence of radical behaviorism, refer-
ence to all internal events as explanations of behav-
ior was actively discouraged. This positivistic philos-
ophy discouraged the study not only of cognitive and
physiological processes but also of instinctive behav-
ior. As with cognitive and physiological explana-
tions of behavior, however, instinctive explanations
were discouraged but not eliminated. Even during
behaviorism’s heyday, a group of ethologists were
studying instinctive animal behavior. Ethology
(ethos = habit, custom, character; ology = the study
of) is a branch of zoology developed primarily by
Karl von Frisch (1886-1983) and Konrad Lorenz
(1903-1989) in Germany and Niko Tinbergen
(1907-1988) in England. For their efforts, Tinber-
gen, Frisch, and Lorenz shared the 1973 Nobel Prize
in biology.

Ethologists typically study a specific category of
behavior (such as aggression, migration, communica-
tion, territoriality) in an animal’s natural environ-
ment and attempt to explain that behavior in terms
of evolutionary theory. Of major importance to the
ethologists is species-specific behavior, or how mem-
bers of various species typically behave under certain
environmental conditions. The nativistic position of
the ethologists placed them in direct conflict with
the behaviorists, especially the radical behaviorists:

In those early days, the 1950s, the argument was ba-
sically European vs. American, biologists vs. psy-
chologist, instinct theorists vs. learning theorists,
birdwatchers vs. ratrunners. The lines were clearly
drawn. The Europeans, calling themselves etholo-
gists, rallied behind the flamboyant Lorenz, who dis-
missed the Americans as “ratrunners, unprepared to
ask important questions.” The ethologists stated
flatly that the most important question was: How
much is behavior due to instinct (genetics) and
how much to learning? They suspected that instinct
was far more important than anyone had previously
imagined. (Wallace, 1979, p. 2)
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The ethologists effectively battled the behaviorists,
and their success had much to do with the decline in
the popularity of radical behaviorism.

Ethology remains an active field of study, but its
main influence on contemporary psychology has
come through sociobiology. Edward Wilson, the
founder of sociobiology, took a course from Lorenz as
a student at Harvard in 1953, and the influence of
ethology on sociobiology is considerable. A major
difference is that ethologists tend to concentrate on
rather stereotyped, automatic responses that charac-
terize various animal species, and sociobiologists tend
to concentrate on the social behavior that results
from the complex interactions between an organism’s
biology and its environment. Rather than studying
stereotyped behavior, sociobiologists employ terms
such as strategy and cost-benefit analysis, indicating
that organisms weigh various alternatives before de-
ciding on a course of action. Sociobiologists believe
that an organism will choose that course of action
that will increase the probability that copies of its
genes will be perpetuated into future generations.

Sociobiology

Although in chapter 10 we briefly reviewed sociobi-
ology as an example of neo-Darwinism, we expand
that coverage here because sociobiology nicely ex-
emplifies the field of behavioral genetics in contem-
porary psychology. According to David Barash
(1979, p. 10), humans possess a biogrammar that
structures our social behavior, just as the innate rules
of grammar structure our verbal behavior. We learn a
language, create culture, protect our territory, and
learn some things (such as phobias, societal rules and
regulations, language) more readily than others be-
cause we are genetically disposed to do so. Similarly,
the male strategy for perpetuating copies of his genes
is promiscuity and the female strategy is the careful
selection of an adequate mate. This sex difference in
strategy, according to the sociobiologists, is because
the male investment in reproduction is minimal and
the female investment is substantial. Wallace (1979)
wryly describes copulation from the male perspec-
tive: “A male can make up the energy expended in a
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sexual episode by eating a grape. His cost is low,
and—who knows?—perhaps it will result in a child
for him” (p. 74). However, if pregnancy results from
copulation, the cost to the female is much greater. As

Barash (1979) explains:

Eggs are fertilized by sperm, not vice versa. And
women become pregnant, not men. It is the woman
who must produce a placenta and nourish her un-
born child; who must undergo the metabolic and
hormonal stresses of pregnancy; who must carry
around an embryo that grows in bulk and weight,
making her more and more ungainly as her preg-
nancy advances; and who, when the child is born,
must nurse it. (p. 47)

As a result, females are genetically predisposed to
seek males with good (fitness enhancing) genes
(those that will produce an offspring with survival
and reproductive potential), good resources (for ex-
ample, food, territory, shelter, and protection), and
good behavior (a willingness to invest some of their
resources in the female and her offspring).

Some have accused the sociobiologists of being
rigid biological determinists, but this is not an accu-
rate assessment. For example, in the case of mate se-
lection just described, the sociobiologists describe
only general genetic dispositions. They say that
males have a genetic predisposition to be promiscu-
ous but they say more. In cultures where polygyny is
practiced (where males are allowed to mate with
more than one female), males have no need to in-
hibit their tendency toward promiscuity. In monoga-
mous cultures, however, such promiscuity is consid-
ered adulterous and is discouraged. The social
behavior of any individual, then, always results from
the combined influences of biology and culture. In
explaining human behavior, the sociobiologists
avoid “nothing-butism”—that is, claiming that be-
havior is caused only by biological factors or that it is
caused only by environmental (cultural) factors. For
them it is always both. Barash (1979) said, “For too
long social science and biological science have pur-
sued ‘nothing but’ approaches. Sociobiology may just
help redress that imbalance” (p. 45).

The interactive approach just described is nicely
illustrated by Wilson’s leash principle. According to
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Wilson, humans have a biological (genetic) predis-
position to create culture because to do so facilitates
survival. Therefore there is, or should be, a close re-
lationship between culture and the satisfaction of bi-
ological needs. If culture strays too far from biology,
the leash holding the two together would become
too taut, and “personalities would quickly dissolve,
relationships disintegrate, and reproduction cease”
(Wilson, 1978, p. 22). Obviously, if this continued,
the culture would become extinct. Before this hap-
pens, however, cultures usually adjust in the direc-
tion of biology.

According to sociobiology, then, our biogrammar
furnishes us with tendencies to engage in certain so-
cial activities. For the title of his book The Whisper-
ings Within (1979), Barash chose the term “whisper-
ings” because a whisper is a whisper; it is not a shout
or a yell. We may be biologically predisposed to act
in certain ways, but we are not “hard wired” to do so.

Barash (1986) made this point:

Fortunately, there is some good news. Human be-
ings, intelligent primates that we are, can exercise
choice. We can overcome our primitive limitations
and short-sightedness. We can learn all sorts of dif-
ficult things, once we become convinced that they
are important, or unavoidable. We can even learn
to do things that go against our nature. A primate
that can be toilet trained could possibly even be
planet trained someday. (p. 254)

As we mentioned in chapter 10, what Wilson
called sociobiology is now generally referred to as
evolutionary psychology. Evolutionary psychology
has become one of the most popular topics in con-
temporary psychology (see, for example, Buss,
1999).

It should be noted that because sociobiology ex-
plains human social behavior in terms of innate in-
fluences, it was met with the same opposition as was
seen in the Burt scandal and in the publication of the
Bell Curve in 1994 (see chapter 10). In his autobiog-
raphy, Wilson (1995) describes a number of negative
reactions to the publication of his book Sociobiology:
A New Synthesis (1975). Clearly, many of these reac-
tions were motivated more by political or moral than
by scientific concerns.
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Noam Chomsky’s Influence

It is often suggested that Noam Chomsky’s review of
Skinner’s 1957 book Verbal Behavior was a crucial
event in diminishing the influence of radical behav-
iorism. In his review, Chomsky (1959) forcefully ar-
gues that language is too complex to be explained by
operant principles, maintaining that the human
brain is genetically programmed to generate lan-
guage. Each child, says Chomsky, is born with brain
structures that make it relatively easy for the child to
learn the rules of language. Chomsky argues that
children cannot learn these rules if they have to rely
solely on principles of association (such as frequency
or contiguity) and on reinforcement. This successful
nativistic attack on empirically based behaviorism
did much to weaken the latter’s influence. Although
Chomsky is a linguist and not a psychologist, his
views on language acquisition soon displaced the
view based on operant principles. Leahey describes

Noam Chomsky
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Chomsky’s impact on contemporary psychology:
“Chomsky’s assault on radical behaviorism began
with his lengthy review of Verbal Behavior in 1959,
perhaps the single most influential psychological pa-
per published since Watson’s “Behaviorist Manifesto
of 1913™ (2000, p. 497). As we saw earlier in this
chapter, George Miller was among the psychologists
who first saw the relevance of Chomsky’s analysis of
language for psychology. Miller and Chomsky began
their long collaboration even before Chomsky pub-
lished his 1959 review of Skinner’s Verbal Learning
(see Chomsky & Miller, 1958).

The Misbehavior of Organisms

Another blow to the behaviorist’s antinativistic posi-
tion came from the work of Marian and Keller Bre-
land, two of Skinner’s former associates (the former
Marian Breland is now Marian Bailey). The Brelands
started a business called Animal Behavior Enter-
prises, which involved using operant principles to
teach a variety of animals to do a variety of tricks.
The trained animals were then put on display at fairs,
conventions, and amusement parks and on televi-
sion. At first the Brelands found their animals to be
highly conditionable, but as time passed instinctive
behavior began to interfere with or replace learned
behavior. For example, pigs that had learned to place
large wooden coins into a “piggy bank” began to per-
form more slowly, and eventually they would root
the coin instead of placing it in the bank, even when
doing so delayed or prevented reinforcement. The
interference with or displacement of learned behav-
ior by instinctive behavior was called instinctual
drift. The Brelands summarized their findings: “It
seems obvious that these animals are trapped by
strong instinctive behaviors, and clearly we have
here a demonstration of the prepotency of such be-
havior patterns over those which have been condi-
tioned” (1961, p. 85).

The Brelands believed that their observations
contradicted three assumptions the behaviorists
made: (1) An animal comes to the learning situation
as a tabula rasa—that is, with no genetic predisposi-
tions; (2) differences among various species of ani-
mals are unimportant; and (3) any response an ani-
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mal can make can be conditioned to any stimulus
the animal can detect. All these behavioristic as-
sumptions either deny or minimize the importance
of instinctive behavior. Although beginning their
careers as Skinnerian behaviorists, the Brelands
reached the following conclusion:

After 14 years of continuous conditioning and ob-
servation of thousands of animals, it is our reluctant
conclusion that the behavior of any species cannot
be adequately understood, predicted, or controlled
without knowledge of its instinctive patterns, evo-
lutionary history, and ecological niche. (p. 126)

Since the Brelands’ article on the misbehavior of
organisms, many other researchers have found sup-
port for their conclusions. For example, Seligman
(1970) has found that within any given species of
animal, some associations are easier to establish than
others and that one species may be able to form asso-
ciations with ease, whereas for another species this
may be extremely difficult or impossible. According
to Seligman, the reason for this discrepancy is that
within a species, animals are biologically (geneti-
cally) prepared to form certain associations and con-
traprepared to form others, and the same thing is true
among various species. Where an association falls on
the preparedness continuum determines how easily
an animal will learn it. (Many examples of how an
organism’s genetic makeup influences what and how
easily it can learn can be found in Hergenhahn &
Olson, 2001; Seligman & Hager, 1972.)

Genetic Influences
on Intelligence and Personality

At least partially because of the work of ethologists,
Chomsky, the Brelands, and Seligman, nativistic ex-
planations of behavior are again respectable in con-
temporary psychology. This is exemplified by the cur-
rent popularity of evolutionary psychology. As a final
example, we will briefly review the work of Thomas
Bouchard and his colleagues. As we saw in chapter
10, it was Francis Galton who defined the nature-
nurture problem and was the first to use twins in
studying that problem. Galton (1875) reached the
following conclusions about the relative contribu-
tions of nature and nurture from his study of twins:
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Thomas Bouchard

There is no escape from the conclusion that nature
prevails enormously over nurture when the differ-
ences of nurture do not exceed what is commonly
found among persons of the same rank of society
and in the same country. My only fear is that my
evidence seems to prove too much and may be dis-
credited on that account, as it seems contrary to
all experience that nurture should go for so little.

(p. 576)

Recent research by Bouchard and others suggests
that Galton was correct on both accounts: Nurture
counts very little when compared to nature, and peo-
ple will find that fact difficult to believe. Bouchard
studied the influence of genetics on physical charac-
teristics, intelligence, and personality characteristics
using four primary comparison groups:

¢ Dizygotic, or fraternal, twins reared together
(DZT)
 Dizygotic, or fraternal, twins reared apart (DZA)

® Monozygotic, or identical, twins reared together

(MZT)
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® Monozygotic, or identical, twins reared apart

(MZA)

Dizygotic twins are genetically the same as broth-
ers and sisters who are not twins, and monozygotic
twins have all their genes in common. If experience
(nurture) determines intelligence and personality,
then both DZTs and MZTs would tend to correlate
highly on these traits, but not DZAs and MZAs. If
intelligence and personality are largely determined
by genetics (nature), then DZTs and DZAs should
show modest correlations on these traits, and MZTs
and MZAs should show high correlations on these
traits. Because all monozygotic twins in Bouchard’s
study were separated at birth, any similarities be-
tween them must be due to genetic influences.

Bouchard (1984) first confirmed the long-known
fact that monozygotic twins are almost identical on a
wide variety of physical characteristics, such as fin-
gerprints and height. Bouchard then turned his at-
tention to the matter of intelligence and concluded
that “there is compelling evidence that the heri-
tability of IQ is well above zero and probably be-
tween .50 and .80” (1984, p. 170). Heritability in-
dicates the extent to which variation on a trait or
attribute is attributable to genetics. In one study,
Bouchard (1984) reported correlations between 1Q
scores for DZTs of .14, for MZTs of .78, and MZAs of
.71, yielding a heritability measure for intelligence of
about .70; that is, genetics contributes about 70% to
1Q scores. It should be noted that, although heri-
tability is typically a complex measure derived from
correlation coefficients, in the case of MZA twins
correlations are a direct estimate of heritability. This
is because MZA twins are genetically identical but
share essentially no environmental influences. Thus
the correlation of .71 on measures of intelligence for
MZA twins indicates that the heritability of intelli-
gence is about 70%.

Next Bouchard turned to personality character-
istics, about which he said, “The domain of person-
ality is the one in which most psychologists believe
that common family environmental factors and so-
cial learning are of great importance in the determi-
nation of individual differences” (1984, p. 170). It
was here that Bouchard obtained perhaps his most
surprising result: Shared family environment has
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practically no impact on personality. That is, people
have similar personality traits to the extent that they
are genetically related, not to the extent that they
have shared experiences. It was found that parents
show practically no similarity to their adoptive chil-
dren, nor do adoptive children show similarity to
siblings with whom they are not biologically related.
Parents show some similarity to their biological chil-
dren, as do biologically related siblings. Dizygotic
twins show about the same degree of similarity as bi-
ological siblings, and monozygotic twins show the
greatest amount of similarity, whether they are
reared together or apart. Bouchard asked, “Can it be
true that common family environment has at best
only a minor effect on personality?” (1984, p. 172)
and his answer was yes. Bouchard went on to say,
“The correlations [of personality characteristics] be-
tween genetically unrelated individuals reflect only
environmental influences and suggest a common
family environmental effect of about 5 percent”
(1984, p. 173).

Tellegen, Lykken, Bouchard, Wilcox, Segal, and
Rich (1988) used the Multidimensional Personality
Questionnaire to measure the heritability of 11 per-
sonality traits, such as well-being, social potency,
achievement, aggression, and traditionalism. They
found that the heritability of the personality traits
studied was between .50 and .60, making genetics
the greatest single contributor to those traits. Per-
haps even more surprising is that the researchers
found that religious interests, attitudes, and values
are also strongly influenced by genetics. Waller, Ko-
jetin, Bouchard, Lykken, and Tellegen (1990) found
the heritability of religiosity to be about the same as
for personality traits (about .50). Again, as with per-

sonality traits, shared family experience had little
impact on religious interests, attitudes, and values.
Waller and his coauthors concluded, “Social scien-
tists will have to discard the a priori assumption that
individual differences in religious and other social at-
titudes are solely influenced by environmental fac-
tors” (1990, p. 141).

One should not conclude that environmental in-
fluences on personality are unimportant. Most ge-
netic studies of personality suggest that genetic fac-
tors account for about 50% of the variance on
personality inventories and the other 50% is ac-
counted for by environmental factors, such as shared
family experiences (about 5%), and idiosyncratic
(nonshared) environmental experiences, such as ac-
cidental occurrences and experiences with peer
groups (about 45%). Thus, according to the research
cited here, genetics is a major contributor to intelli-
gence and personality, but not the only contributor.

We saw in chapter 10 that studies showing intel-
ligence to be highly heritable have been and are very
controversial. Studies like Bouchard’s, which show
that personality traits are highly heritable, are
equally controversial if not more so. The use of iden-
tical twins reared apart from birth, however, is a pow-
erful method for studying the relative contributions
of nature and nurture, and it is currently receiving
considerable attention.

Thus we see that despite the attempt of radical
behaviorism to solve the nature-nurture controversy
in favor of nurture, the ancient controversy is still
alive and well in contemporary psychology. (For ad-
ditional examples of research on behavioral genetics
in contemporary psychology see, for example, Buss,

1988; Plomin, 1990, and Zuckerman, 1991)

Summary

Psychobiology explores the biological bases of psy-
chological phenomena, and such exploration goes
back at least to Hippocrates. Karl Lashley was a mod-
ern pioneer in psychobiology. Lashley was an early
supporter of Watsonian behaviorism but was unable
to find neurophysiological support for Watson’s (and
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Pavlov’s) switchboard conception of the brain. In-
stead he found that memory for a complex learning
task (like maze learning) is distributed throughout
the entire cortex. If brain tissue is destroyed follow-
ing such learning, disruption of performance is re-
lated more to the amount of tissue destroyed than to
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its location. Lashley called this observation mass ac-
tion. Lashley also found that within a functional area
of the brain, any of the tissues within that area are
capable of performing its function. Lashley called
this equipotentiality. Lashley’s conclusions about
brain functioning were more in accordance with
Gestalt theory than with the switchboard concep-
tion of the brain; but not all of Lashley’s observations
supported Gestalt theory.

One of the many illustrious psychologists influ-
enced by Lashley was Donald Hebb. Hebb was will-
ing to speculate about psychobiology even when rad-
ical behaviorism was most influential. According to
Hebb, neurons in the brain that are consistently ac-
tive together or are in close succession become a cell
assembly. Cell assemblies that are consistently active
together or in close succession become phase se-
quences. In this way, consistently occurring environ-
mental events gain neurological representation.
Thereafter, when a cell assembly or phase sequence is
stimulated, individuals have thoughts, or streams of
thoughts, of the environmental objects or events
that caused their development. Hebb’s other innova-
tive research topics included fear, enriched environ-
ments, sensory deprivation, and arousal theory.

Another illustrious psychologist influenced by
Lashley was Roger Sperry. Sperry and his colleagues
created split brains in animals by ablating their cor-
pus callosums and optic chiasms. With such a prepa-
ration, the two hemispheres of the brain learn inde-
pendently. It was discovered that splitting the brains
of humans suffering from severe epilepsy often dra-
matically improves their condition. Humans with
split brains made it possible to study the function of
the left and right hemispheres of the cortex in ways
never before possible. Sperry and his colleagues
discovered considerable hemispheric specificity con-
cerning a number of cognitive and emotional phe-
nomena. The study of hemispheric specificity re-
mains popular within contemporary psychobiology.

Hebb’s speculations concerning the neurological
basis of learning influenced the most recent version
of artificial intelligence—new connectionism. New
connectionism employs artificial neural networks
consisting of input, hidden, and output units. One
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type of neural network “learns” according to Hebb’s
rule. That is, the mathematical weights among units
that are active together are increased. The result is
that consistent patterns of input into the network
gradually produce consistent patterns of output.
Back-propagation networks do not apply Hebb’s rule
but utilize a teacher or model instead. A famous ex-
ample of a back-propagation system is NETtalk. Al-
though neural networks function more like brains
than GOFAI does and are capable of learning, many
remain skeptical that any form of Al can reasonably
duplicate or even simulate human intelligence.
Behavioral genetics is a branch of psychobiology
that studies genetic influences on cognition or be-
havior. Even during behaviorism’s heyday, a group
of ethologists were explaining a variety of species-
specific behaviors in terms of evolutionary theory.
The success of this research program contributed to
the decline in the popularity of behaviorism. The
sociobiologists extended ethology to the study of
complex social behavior. Humans inherit a biogram-
mar that predisposes them to engage in a wide vari-
ety of cultural activities. However, culture is created
because it enhances survival, and if it does not do so,
the culture will deteriorate and perhaps become ex-
tinct. Thus biology is said to hold culture on a leash.
Although humans inherit behavioral dispositions,
behavior must always be explained in terms of both
biology and culture. Biological tendencies can
be, and often are, inhibited by cultural influences.
What was originally called sociobiology is now gen-
erally referred to as evolutionary psychology. Noam
Chomsky offered a highly influential nativistic ex-
planation of language in opposition to Skinner’s em-
pirical explanation based on operant principles. The
works of Marian and Keller Breland showed that
learned behavior often drifts toward instinctive be-
havior, and this instinctual drift violates several as-
sumptions made by the radical behaviorists. Simi-
larly, Seligman has found that where an association
falls on the genetically determined preparedness
continuum determines the ease with which it will be
learned. Finally, Thomas Bouchard and his col-
leagues, using twin studies that included identical
twins reared apart, have demonstrated a strong
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genetic influence on both intelligence and personal-
ity traits.

Discussion Questions

1. Provide evidence that psychobiology has been a
persistent theme throughout psychology’s history.

2. Discuss Lashley’s principles of mass action and
equipotentiality. In what way(s) did these princi-
ples conflict with the behavioristic view of brain
functioning? How did they support the Gestalt view
of brain functioning?

3. According to Hebb, what are cell assemblies and
phase sequences, and how do they develop? Give an
example of how Hebb employed the concepts of
cell assembly and phase sequence in explaining cog-
nitive experience.

4. Describe Sperry’s split-brain preparation. What dis-
coveries about the learning process did Sperry
make using this preparation? Why was the prepara-
tion used on humans? What was learned about
hemispheric specificity by studying humans with
split brains?

5. What is new connectionism, and how does it com-
pare to “good old-fashioned AI” (GOFAI)?

6. Describe an artificial neural network and then discuss
how such a network learns by applying Hebb’s rule.

7. Within new connectionism, what is a back-
propagation model? Give an example.

8. Which of the criticisms of GOFAI remain valid
when directed against new connectionism? Which
do not?

9. Explain how the ethologists were instrumental in
reducing the influence of radical behaviorism.

10. Within sociobiology, what is the meaning of the
term biogrammar! nothing-butism? What is the leash
principle?

11. What was the significance of Chomsky’s review of
Skinner’s book Verbal Behavior for the development
of contemporary cognitive psychology?

12. In what ways did the Brelands’ observation of in-
stinctual drift contradict assumptions made by the
behaviorists? How did Seligman’s preparedness con-
tinuum also contradict those assumptions?

13. What was Bouchard’s rationale for using identical
twins reared apart from birth in his study of the rel-
ative contributions of nature and nurture to intelli-
gence and personality? What conclusions were
supported by his research?
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Glossary

Back-propagation systems Neural networks that are
programmed to learn by systematically reducing the
discrepancy between their output and some desired
output represented by a model or “teacher.” Such
systems learn by corrective feedback instead of by
applying Hebb’s rule.

Behavioral genetics A branch of psychobiology that
studies the genetic influence on cognition or
behavior.

Biogrammar According to the sociobiologists, the in-
herited structure that predisposes organisms toward
certain kinds of social activities.

Cell assembly According to Hebb, a system of interre-
lated neurons that reflects recurring environmental
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events. When stimulated, cell assemblies cause
ideas of those events.

Equipotentiality Lashley’s observation that within a
functional area of the brain, any tissue within that
area can perform its associated function. Therefore
to destroy a function, all the tissue within a func-
tional area must be destroyed.

Ethology The study of species-specific behavior in an
animal’s natural habitat. The ethologist typically at-
tempts to explain such behavior in terms of evolu-
tionary theory. (See also Species-specific behavior.)

Hebb, Donald Olding (1904-1985) Under the influ-
ence of Lashley, did pioneering research in psy-
chobiology. (See also Cell assembly and Phase
sequence.)

Hebb’s rule Hebb’s contention that neurons within the
brain that are simultaneously or successively active
become associated. One type of neural network ap-
plies this rule by adjusting the mathematical
weights of units that are simultaneously or succes-
sively active. The result is that consistent input
gradually produces consistent output. (See also
Neural network.)

Heritability A measure of how much of the variation in
a trait or attribute is determined by genetics.

Instinctual drift The tendency for learned behavior to
be interfered with or displaced by instinctive be-
havior.

Lashley, Karl Spencer (1890-1958) An early supporter
of Watsonian behaviorism, who eventually left the
behavioristic camp when his neurological research
failed to support the switchboard conception of the
brain upon which behaviorism was based. (See also
Equipotentiality and Mass action.)

Leash principle Wilson’s contention that humans cre-
ate culture because doing so enhances survival.
Therefore there is, or should be, a close relationship
between culture and the satisfaction of biological
needs. In this sense, it can be said that biology holds
culture on a leash.

Mass action Lashley’s observation that if cortical tissue
is destroyed following the learning of a complex
task, deterioration of performance on the task is de-
termined more by the amount of tissue destroyed
than by its location.
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Neural network A system of input, hidden, and output
units that is capable of learning if the mathematical
weights among the units are systematically modified
either according to Hebb’s rule or by back-propaga-
tion. (See also Hebb’s rule and Back-propagation
systems.)

New connectionism The most recent type of Al that
utilizes artificial systems of neurons called neural
networks. As contrasted with “good old-fashioned
AI” (GOFAI), which employed the sequential pro-
cessing of information according to specified rules,
new connectionism employs the brain as a model.
That is, the processing of information within a
neural network is distributed throughout the entire
network. Like the brain, neural networks are capa-
ble of learning; this was not true of GOFAI. (See
also Hebb’s rule and Neural network.)

Phase sequences According to Hebb, systems of in-
terrelated cell assemblies that form because of the
simultaneous or sequential activation of cell assem-
blies. When a phase sequence is activated, it causes
a stream of interrelated ideas.

Preparedness continuum Seligman’s observation that
degree of biological preparedness determines how
easily an association can be learned.

Psychobiology The attempt to explain psychological
phenomena in terms of their biological foundations.

Sociobiology (Also called evolutionary psychology)
The discipline founded by Edward Wilson that at-
tempts to explain complex social behavior in terms
of evolutionary theory.

Species-specific behavior Behavior that is typically en-
gaged in by all members of a species under certain
environmental circumstances. Very close to what
others call instinctive behavior.

Sperry, Roger W. (1913-1994) The psychobiologist
who used the split-brain preparation to study hemi-
spheric specificity in humans and nonhuman ani-
mals. Using this technique, Sperry and his col-
leagues discovered that a number of cognitive and
emotional phenomena are specific to either the
right or left hemispheres of the cortex. (See also
Split-brain preparation.)

Split-brain preparation A brain that has had its corpus
callosum and optic chiasm ablated.
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