CHAPTER 3

From Watsonian Behaviorism to
Behavior Epigenetics

ZING-YANG Kuo

If we accept mechanistic and non-Darwinian con-
cepts of behavior as basic to behaviorism, we must
consider both Jacques Loeb (Loeb, 1889, 1918) and
John B. Watson as the pioneer behaviorists. The
word “behaviorism” was coined by Watson (1913,
1914), and the movement was, at first, a method-
ological revolt rather than an attempt to build a new
system of psychology. At that time, psychology was
still the handmaiden of philosophy, and Watson
himself had been trained by philosophically-
oriented psychologists, although his own researches
were mainly on animal behavior. (In this respect,
Loeb, as an experimental biologist, was freer from
the bondage of philosophy.) Soon such philoso-
phers as Bertrand Russell and Ralph Barton Perry
became interested in behaviorism, and psycholo-
gists like Tolman, Weiss, Lashley, and even Watson
himself attempted to give behavioristic interpreta-
tions of the mental entities — thinking, memory, and
the like — losing sight of the original aim of the
behavioristic movement. To call thought processes
subvocal speech (Watson, 1914, 1919); to give be-
havioristic interpretations of consciousness, ideas,
memory, and the like (e.g., Tolman, 1951); to sub-
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stitute for mental faculties various new names of
“hypothetical constructs”; to devise ingenious and
elaborate schema of cerebral structures, applying
the principles of electronic computers or informa-
tion processing; to explain reasoning, intelligence,
memory, etc., or to rename “volition” or “will” as
drive or motivation (with physiological implica-
tions): all these are philosophical speculations at
best. They hardly help us solve any basic problems
in behavior. Instead, the behaviorist should concen-
trate his efforts on behavioral problems, leaving all
the problems of mental concepts alone; these, as a
matter of fact, should be imperceptibly and ulti-
mately absorbed, never to reappear, as our knowl-
edge of behavior advances and broadens and as our
experimental techniques, especially the biophysical
and biochemical ones, are improved.

The fundamental error of the behaviorists,
therefore, was that they paid too much attention
to the claims of philosophers and philosophically-
oriented psychologists and tried to use objective
or physiological constructs as replacements for the
names of the old mental entities. Watson’s greatest
contribution to the behavioristic movement was not
his hypothetical constructs, but his repudiation of
introspection as a scientific method, his pioneer
work in the study of the behavior of newborn in-
fants, and this statement in the forceful and coura-
geous preface to his 1919 book Psychelogy from the
Standpoint of a Behaviorist:



FROM WATSONIAN BEHAVIORISM TO BEHAVIOR EPIGENETICS

The key which will unlock the door of any other
scientific structure will unlock the door of psychol-
ogy. The differences among the various sciences
now are only those necessitated by the division of
labor. Until psychology recognizes this and dis-
cards everything which cannot be stated in the uni-
versal terms of science, she does not deserve her
place in the sun . . . nor does the author claim be-
havior psychology as a creation of his own. It has
had rapid development and is a direct outgrowth of
the work on animal behavior. It is purely an Ameri-
can production. . . .

On the other hand, the concepts of tropism
(taxis) reflex and of instinct and learning and the
stimulus and response (S-R) formula, which may
appear to us now as extreme oversimplifications or
as obsolete, refer to real behavioral problems and, as
such, must be carefully examined and investigated
by the behaviorists before they can be discarded
and replaced by newer and broader concepts of
behavior.

The Descendants of Watsonian
Behaviorism

Watson’s S-R formula and his almost unquestion-
ing acceptance of the concept of conditioned reflex
as the key to the study of behavior were rather
unfortunate because of their oversimplification of
the phenomena of behavior. However, with some
minor variations such as Tolman’s “purposive be-
haviorism,” the S-R formula and conditioned reflex
concept have become the standard-bearer of behav-
iorism and the keynote of American animal psy-
chology for the last fifty years. Its main thesis is
animal learning. Its basic principle is conditioning —
Pavlovian or Skinnerian. And the animal used in
learning experiments has been mainly, if not exclu-
sively, the albino rat. Theories of learning may vary,
but none has been diverted from Watson’s original
S-R formula.

Whether or not one agrees with the fundamental
views of the psychologists of learning, one must
admit that the descendants of Watsonian behavior-
ism have evolved what has now become an Ameri-
can tradition in psychology. There are two aspects
of this tradition: (1) The strictly experimental atti-
tude which has resulted in the development of labo-
ratory techniques with rigid standards and elaborate

procedures, and (2) mathematical-mindedness. The
statistical requirements for any animal experiment
have become so rigid and so sophisticated that no
editor of an American technical periodical will ac-
cept any paper on animal behavior without ad-
equate statistical data. These research techniques
constitute a very commendable contribution, and
no coming student of behavior, whatever his scien-
tific outlook, can afford not to master them before
he begins his research on animals. And many
younger European workers on animal behavior have
just begun to appreciate this scientific achievement
of the American animal psychologists.

However, it must be admitted that much Ameri-
can experimental work, especially the learning
research on rats, has been carried out in a very
narrowly confined environment so that conclusions
from the results of such experiments may not be
accepted without a great many reservations. More-
over, the stress on mathematics has gone beyond the
bounds of scientific proportion. Although recent
progress in mathematical physics and computer en-
gineering has been rapid, the phenomena of behav-
ior are far more complex than physical events, and
the science of behavior is still in its infancy in com-
parison with the very advanced stage of the physical
sciences. For these reasons, I feel strongly that it is
premature to devise “mathematical models” for the
prediction of behavior. If many learning theorists
have apparently succeeded in their mathematical
predictions, that can be explained by the fact that
they have ignored the great complexity and variabil-
ity of behavior and have reduced behavioral phe-
nomena to an extremely few simple parameters. For
example, the behavior of a fly would be a very com-
plicated affair if we took into account the complex-
ity, variability, and interplay of such determining
factors as morphology, biophysics, biochemistry,
developmental history, environmental context and
the various characteristics of the stimulating ob-
jects. However, if we simply put a fly in a very small
blackened box with two small openings both pen-
etrated by outside light and send a stream of cold air
through one opening and a stream of warm air
through the other, we could predict with almost
mathematical accuracy by which of the two open-
ings the fly would escape from the box and in how
many trials. But, in so doing, we must ignore other
details of the fly’s activities inside the black box. In
other words. the success of such an exnerimental



Gestalt Psychology as a Protest
Against Behaviorism

In reviewing the history of behaviorism it may be
fitting to say a few words about Gestalt psychology

as a countermovement against it before World War
II. The Gestalt psychologists’ criticism of the over-
simplification of the S-R formula and the concepts
of reflex and chain reflexes was valid. Nevertheless,
I feel compelled to part company with them in
practically every phase of their treatment of animal
behavior. This, even though my concepts of behav-
ioral gradients and environmental context may ap-
pear to some as another holistic approach. As a
matter of fact, both concepts are not only experi-
mentally analyzable, but can be analyzed only by the
atomistic methods that have been anathematized by
the Gestalt psychologists.

It should also be noted that, besides being
predeterministic concerning development, the Ge-
stalt concept of behavior is not free from vitalistic
implications.

The Protest of Ethology

Although C. O. Whitman and O. Heinroth and
various others have been credited as pioneers in the
field, it was Konrad Z. Lorenz and Niko Tinbergen
who systematically conceptualized ethology. Ethol-
ogy was unknown in America before World War II,
yet its impact on the thinking and research of
American behavioral scientists was no less dramatic
than Gestalt psychology had been in the late 1920s
and the 1930s. Like the Gestalt psychologists, the
ethologists’ chief target was American behaviorism
in the current sense. The main principles of ethol-
ogy consist of revival of the concept of instinct and
an empbhasis on (1) naturalistic observation, (2) so-
cial aspects of behavior, (3) species-specificity, (4)
the adaptive value of behavior for the survival of the
species, and (5) the need for a diversification of
animal species in behavior studies. These are all
aimed at American learning psychologists and per-
haps rightly so, especially at those who had confined
themselves to running rats in mazes.

Behaviorism Reconsidered

In reviewing the history of the behavioristic move-
ment one most important aspect has been long over-
looked: the ontogenetic implications. These were
clear to me in the basic tenets of behaviorism, in
Watson's own later interest in the behavior of hu-



