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FOREWORD

| This foreword was prepared from suggestions and comments of several of Professor

Tolman’s colleagues and students. It is hoped that what it lacks in coherent style

because of this mongrel parentage is compensated for by the variety and vitality of its
understanding and appreciation.]

THis COLLECTION of papers by Edward Chace Tolman, sponsored
by a group of his former students and present colleagues, is not
only an appropriate commemoration of his more than thirty years
at the University of California but an important psychological doc-
ument which shows the development of his systematic theory from
its early neonatal stirrings to its later more consolidated but still-
maturing phases. The development of a system has more than his-
torical interest. It throws light on the very processes by which
knowledge is expanded, integrated, and given meaning.
Tolman’s complete bibliography contains over eighty items. The
problem of selection was therefore a considerable one. Since it was
felt, however, that he himself was in the best position to make the
most meaningful and useful selection, he was persuaded to pick
out the articles which to him meant steps in the development of
his theoretical system. The result can best be characterized as a
“Progress Report.” Tolman is a system builder who not only theo-
rizes, but also experiments. This means that his work is never done.
He is constantly accumulating new data in his own laboratories and
studying the data of other workers. He is continually adding and
subtracting concepts, revising propositions, reorganizing ideas, and
manipulating them creatively to see what new gestalten they might

form. Tolman'’s now classical Purposive Behauior in Animals-and
Men was published in 19g2. But that book was a milestone, not a

capstone, for he has continued to expand, revise, and reformulate
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vi Foreword

his system; and these papers, which include several systematic articles
written before the book’s publication, should enable the reader to
glimpse, with Tolman, the nature of the changes which take place
in a systematic purposive behaviorism as it is modified to encompass
the data of an expanding field.

This collection of papers is not only as a significant scientific
publication, but also a revealing human document. Tolman is one
of those rare beings among system builders who has a sense of humor
about himself and his theorizing. System building for him is not a
grim business. It is a happy, gay, creative activity, and his papers
express all of this to the full. No matter what the subject, how ab-
stract the treatment, his wit, humor, magnanimity, and tolerance
are written into each analysis. He is consntutlonalhuncapahle_of
writing dogmatically or of pubhg_lll_n_g_a.polemlc. The papers in the
present book not only trace explicitly the history of significant
ideas but also portray a person with grace.

Tolman’s system is characterized by two major attri s: the

first of these is the breadth and all- mclus1v of hxs

Above all else, he has insisted that behavior is multidetermined
and WHWXMMSMLPMM&
He believes that a theorist’s job-is~to try to describe and account
for the entire field which lies within his discipline, and not to
restrict Wmammlman has never
been interested in writin
he has always sought the complete formulation. This has meant the
witting rejection of attempting finalistic formulation at this stage
of the science, and the characteristically cheerful acceptance of a
rogrammatic role.

The second major characteristic of Tolman’s system building—his
use of intervening variabl
been decisive in forcin;

eralism and into centralism The genius of his theorizing lies in his
clear un nding that attem i en

stimulus field and resultin behavxor can be un anly in
terms of postulated inte i i structs,

dynamic central processes. The problem of science, for him, is not

that of W&w&mgmmmlng

of the obsegved correlations.
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The papers in this volume testify to Tolman’s respect for the
multifaceted data of psychology. Some give the impression that
Tolman is primarily a learning theorist; others, that he is primarily
concerned with the problems of motivation; still others, with the
problerr of perception, or clinical experience, or with social psy-
chological problems. If these papers are analyzed in terms of theo-
retical approaches rather than in terms of problems, a similar
breadth is seen, for in some of them are overtones of Gestalttheorie;
in others, of behaviorism, or of operationalism, or of purposivism,
or of Freudianism. And yet, when all the papers have been read,
one cannot leave this collection without a feeling of closure, of
having read through a carefully thought-out, consistent, provoca-
tive, and original integration of concepts—in other words, a scien-
tific system.

Although Tolman is a psychologist who is interested in all be-
havior and all psychological problems, his experimental work has
been confined primarily to the rat; so it is perhaps appropriate to
add here a parenthetical note about him as a “rat psychologist.”
His use of rats for the experimental mediation of theoretical prob-
IeWmmMMedev&epe&as a psychologist;
in part, it represents his own strong belief that the concept which

canWmlm&miem&b@d&andd&mnm@ed in
IOWWMMC_CMM a basic science of
behavior. And like the anthropol ho_establishes his basic
prgwwwmmm
the psychologi i i In humor-

ous appreciation, Tolman flaunts his rodent orientation by dedi-
cating his major work, Purposive Behavior in Animals and Men, to
Mus norgegicus albinus. The rank and file of contemporary Ameri-
can psychologists, mainly interested in the applied fields and the
complexities of man’s environment, have tended to regard theory-
oriented experimentation with rats as “rat experiments” with little

of human relevance. They havg f.axlcd. to appreciate, until Igcently,

when the need for cal
data forced it npon them, the diffe
nature of data and its genotypic meanings in tive

thearist. Tolman, the “rat psychologist,” can truly say with Terence,
“Homo sum: humani nihil a me alienum puto.”
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That nothing human or psychological is foreign to Tolman is
very clearly illustrated by the following historical note which was
prepared by one of his students.

In noting Tolman’s theoretical experimental work on “universal” or
“normative” psychological laws, one should not forget that he was
among the first animal psychologists to make extensive use of the
methods of differential analysis. The importance of differential psychol-
ogy is now accepted so much as a matter of course that one is likely to
forget that around 1920 the really dignified and important psychology
was experimental, of which animal psychology was really a psychobio-
logical offshoot, and that anyone working with tests and measurements,
statistics, clinical psychology, or personality carried the taint of being
an “applied” psychologist or worse, and, if a statistician, was regarded
as a sort of glorified clerk.

Those who then worked in this field can attest to Tolman’s active
support of study in these areas. He supported it because, as always with
Tolman, everything that happens has to be accounted for—in fact, he
had to get these facts, viewpoints, approaches, into his system. He was
one of the first, if not the first, to study hereditary differences among rats
in maze ability, and substantial studies of heredity by his students spring
from this interest. He was one of the first to make a statistical study of
the reliability of individual differences among rats in learning ability.

His systematic thinking in this area at this time came to a head in
the final section of his book, Purposive Behavior in Animals and Men,
where he attempted an integration of differential and normal psychol-
ogy, one of the few such systematic integrations in psychological litera-
ture. His active sponsorship of quantitative methodology contributed
to the University of California’s early development of a balanced em-
phasis on measurement in its curriculum and research laboratories.

Clinical psychology and personality psychology are today in the as-
cendance. But twenty-five years ago, under the dominance of experi-
mental psychology, clinical psychology was generally considered as a
rather disreputable field—something with which psychology unfortu-
nately had to suffer because of practical and social pressures. Tolman
never shared with other respectable psychologists these experimento-
centric prejudices. One has but to read his earlier papers oriented
around the nature of motivation to note that he long ago considered
the problems of the clinician and personologist to be necessarily a part
of the field of psychology, and he has given active and understanding
support to the development of this field.

As for Freud and Freudian concepts, this was for years an area of
downright taboo. Yet students and associates have never heard Tolman
offer disparagements of Freud and psychoanalysis. His questions have
always been: How must we fit into a systematic body of psychological
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thought the dynamic mechanisms these people are concerned with, dis-
regarding the rather colorful language they use to describe them? How
can we, specifically, frame critical experiments better to study and
describe them? An examination of the writings of Tolman and of the
many experiments by him and by his students show plainly the early
influence of these then-tabooed types of thinking and work.

Tolman’s early acceptance and support of the thinking and work
in these verboten aspects of the field of individual differences, clinical
psychology, Freudian theory, etc., is not mentioned here in order to
reveal magnanimity, tolerance, permissiveness, and intellectual cour-
age—though, these attributes he possesses in high degree. A measure of
his stature is that he grasped at once the essential relevance of these
subject matters, and was soon busily at work eagerly absorbing them
into a broad, systematic treatment of psychology because they simply
had to belong.

Seen from the point of view of his appreciation of various theo-
retical approaches rather than from that of his responsiveness to
all kinds of data, Tolman'’s theorizing is the first major systematic
effort based on a clear recognition of the compatibility of the
“Gestalt,” “depth,” and “behavioristic” approaches. This contrasts
most sharply with the traditional cleavages in psychological theo-
rizing—cleavages which still exist for many. He was quick to make
use of the many significant contributions of all three major system-
atic efforts in the construction of his own original and provocative
system. A brief comparison of Tolman’s approach with the other
three illustrates this convincingly.

The intuitionists, or “understanding” psychologists, have agreed
that, although the natural-science approach may be adequate for
the study of lower sensory functions, it most certainly could not
do for the study of higher mental processes, such as insightful think-
ing, or of personality. Tolman refused to accept such a dichotomy
and has demonstrated the fruitfulness of attacking the higher mental
processes experimentally and in a natural-science manner. Although
such groups as the various denominations of the Gestalt persuasion
have not explicitly subscribed to the cleavage of the “understand-
ing” psychologists, and although they too have applied themselves
to experimentation, quantification, and law finding in the higher
mental processes, they have tended to shy away from the study of
these processes through analysis of behavior. They have to a con-
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siderable extent remained introspectionists or phenomenologists in
principle. Tolman has accepted many of their molar and field con-
cepts, but, experimentally, remains a behaviorist rather than a
phenomenologist. Because Tolman is so convinced of the multi-
plicity of variables which determine behavior, his theory, unlike
that of the more orthodox Gestaltists, is just as concerned with
motivation, personality, and learning as it is with cognitive and
perceptual factors. Thus, in lieu of the concept of Gestalt, he has
invented the more functional concept of sign-gestalt.

Tolman is much more given to psychological constructs in his
system building than to physiological ones. In this, he is much
closer to the depth psychologists than to the Gestaltists. Unlike the
Gestalt psyWolmau does
attempt to deal with genetic problems, but unlike the depth psy-
chologists, he does so without falling back upon purely historical
answers to systematic questions. He seems to have accepted many
of the dynamisms of the depth psychologists but has balked at their
constructs such as “ego,” “ego-ideal,” etc. More parsimonious in
listing and classifying needs than they, and less concerned with
layers of personality, he has addressed himself more directly and
more clgaWsentation of the differences
between enduring and momentary structures. And ig this he again
departs both from Kurt Lewin and the more orthodox Gestalt
psychologists with their heavy emphasis upon situationalism.

In elafmting‘fﬁs_sy'st’emmrse, ound it neces-
sary to refashion behaviorism. As a behaviorist and as a “rat psy-
chologist,” it is Tolman’s paradoxical contributior. that he has
returned man to psychology by insisting upoq molar behaviorism,
purgnged, as the-unit of psychological analysis. Hg gave
back to Wmive
behavioris inventing a method for inferri factors
" from behavioral events which has both scientific respectability and
philosophic sophistication. And finally, it must be noted that his
cm’pt\ﬁllﬁég%gﬂl_t;a concept which is basic to his whole
system—is one of the major theoretical forerunners of the current
dynamic perceptual school.

This eclecticism of Tolman’s approach to psychological data and
theoretical orientations is made possible primarily by the second
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major characteristic of his system—his free and creative use of inter-
vening variables or hypothetical constructs. At several points in his
publications—most (Iﬁfmfﬁmmrican Psychological Associa-
tion presidential address which is reprinted in the present volume—
Tolman has demonstrated that psychological science must proceed
by stating and manipulating a system of independent variables of
which behavior is a function, and that basic to an umﬁstandmg
of the functions of these hese independent variables are hypotiretical
constructs Wthh 1ntervene bctween stlmulus field and behav1or

But, refl ¥ insisted
on seeking for an operational definition of these constructs. Tjed

in with both an independent variable and-a-construct-is-the-neces-

sity of citing the defining experiment in which the independent
xriénipu}gtion is made and which justifies the hypothetical construct.
It is only because of his faith in the centralist approach that the
courage for an operational redefinition of higher-function terms
can be mustered. And Tolman and his students have succeeded, in
experiment after experiment, in redefining such terms as “purpose,”

“insight,” “hypotheses,” “expectations,” etc. It should, however,

m——

also be pointed out that his search for an operational definition does |

not enslave him to operationalism and does not lead him to the
sterility of the extreme operationalist who would see in a construct
nothing but a set of pointer readings.

One very important aspect of Tolman’s stress on generality and
centralism is seen in his treatment of the learning problem. As a
colleague points out:

In the special field of animal maze learning, Watson’s classical be-
haviorism of the 1910’s and the 1920’s with its search for “the” locus
of learning—thought to be sensory or motor, but in any event periph-
erally channeled and focused—has given way to a recognition of the
generality, and thus of the central character, of the learning mechanism.
This progress was carried by Lashley and his group, and by the “molar”
behaviorism of Tolman and his collaborators.

To point up the nature of Tolman’s contributions to learning
theory and to clarify what is meant by his generality and his cen-
tralist approach to learning (so important for educational psy-
chology as antidotes for Thorndike’s specificity), it is necessary to

examine, briefly, hE’rgg;Qns,fg;—rejeeﬁﬂg«t-hum theories of learn-
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ing which were dominant at the time he wrote Purposive Behavior
in Animals and Men—the conditioned-reflex theories-of Pavlov, and
the connectionist theories of Thorndike and others. Tolman, in
discussing the conditioned-reflex theories, points out that one of
the basic difficulties with such theories lies in the fact that the
learned response is practically never the same as that made to the
unconditioned stimulus. He has never let anyone ignore thefaet
ttharies appropriately with the situation.

on the adaptive an ing character of the learned

rew_dunngmstws-h;ssﬂew-petm—fmm—that—oﬁall the stimulus-
response psychologists. Of the latter he might say that they seem so
ammn/gths, momentary effective reac-
tion gg;gnnalsrand.xhe_hkc.._ﬂmtzy_f“_,_wtxce the qualitative
change_s_th occur duri

'[_g_l_rgan.&c iticism o nnectionist theorles is based prlma-
rily upon experimental data on latent learning. Numerous experi-

ments, he asserts, suggest that l'e_a,m'mg is not a matter of direct and
immediate connections between stimuli and responses, but that the

organism, instead, learns “what leads to what.” Tolman’s interest
in the /muwwmhe learned
responsewmmomhﬂﬂhﬂu learned is
only partly revealed in th i the
basic tenets of his theory of learning. Experimental data made it
necessnwdmme—anmin—weh—hypmhcﬁcﬂ"mn-

5 662 2 ¢¢

structs as ‘“‘expectations,’ 5 itive
maps.”

Tolman’s viewpoint has produced a profound change in our way
of thinking about learning theory. Before we can proceed to formu-
late any quantitative laws of learning, we must first make sure that
we know the character of the learned performance, unearthing the
central processes which determine the changes in the character of
the learned response. In the study of human problem solving and
thinking such an unmgl_g_gf_t_fﬁ cognitive structures under-
lying the observed behavior is essential, if we are to gain any insight
into the 1 nature of human thought. The recognition and insistence
that it is this problem which comes first, and the invention and
experimental use of techniques for solving this problem, constitute
perhaps Tolman’s greatest contribution to contemporary learning

theory.
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The ingenious use of hypothetical constructs has not been limited
by Tolman to learning problems. He has applied this technique to
problems of motivation, to social problems, to personality prob-
lems. His “intervening variable” has become one of psychology’s
most powerful conceptual tools and has made it possible to make a
fresh approach to all of psychology’s problems and to think more
clearly about those mediational processes which are involved in
man’s commerce with the world about him.

<= < < < <

No assessment of Tolman the scientist would be complete with-
out at least a brief note on Tolman as a teacher. It is in that capacity
that most of us have known him best, and it is in that role that we
have seen him display so clearly those attributes of character and
mind which can be seen in the papers in this collection. From a
colleague who has watched his ways with students over the years
comes this statement about him and his teaching: “His scientific
and personal flexibility, his youthful zest and energy for ideas, for
work, for friendships have created students who, while devoted to
him, are not devotees. Instead, they have largely gone into fields
far removed from rat experimentation, and most of them have
developed theoretical organizations of their own somewhat different
from his. He has not been a ‘master’ with followers, but as a New
England liberal mellowed in the West he has inspired students to
become independent psychologists and to carry on in their own
ways with the open-minded and zestful spirit which he helped them
discover and develop in themselves.” Those of us who have had the
benefit of having been in close contact with Professor Tolman have
all had the feeling, at one time or another, that we have contributed
to great creations. He has done this for us because he does not over-
teach. His lectures cannot be described as smoothly finished, care-
fully prepared expositions, but as galvanizers to creative thinking
by his students. His classes (which frequently evolve into loud free-
for-alls in which student and teacher cannot be differentiated)
reveal the searchings and fumblings of the creative scientific mind
rather than a digest of conclusions already reached, organized, and
neatly filed away. Nothing has ever been authoritarian, static, or
finished either in his systematic psychology or in his personal rela-
tions. For Tolman, as for so many artists, the fun of the game is in
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the act of creation. This leads to the sharing of his ideas with his
students so fully and so consistently that he has frequently given
credit to students for ideas which he actually evolved himself. The
picture many of us have of Tolman is that of a man who with high,
good fun plays with constructs and models to his delight, to the
inspiration of his students, and to the profit of psychology.

I feel impelled to apologize. The above, far too flattering foreword I
first saw only after it was in page proof. I basked and I preened. I wished
that a mere half of the kind things said had been true.—E.C.T.
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A NEW FORMULA FOR BEHAVIORISM
[Psychological Review, JANUARY, 1922]

THE IDEA OF BEHAVIORISM is abroad. In the most diverse quarters its
lingo, if not its substance, is spreading like wildfire. Why?

In the first place, it is to be observed that ever since the days of
Ebbinghaus’s experiments on memory the inadequacy of the merely
introspective method as such has been becoming more and more obvi-
ous. And the recent work in mental tests and gnimal psychology has
strengthened this conviction, In the second place, there has always been

a i ifficulty about the introspective method which has
troubled certain minds. That is, the definition of psychology as the
examination and analysis of private conscious contents has been some-
thing of a logical sticker. For how can one build up a science upon
elements which by very definition are said to be private and noncom- _
guunicable? And, thirdly, the introspective method is practically ardu-
ous and seemingly barren of results. It is these three features, then,
which seem to have been primarily responsible for the spread and
catching of behavioristic categories.

What, now, does the behaviorist offer as a substitute? We turn to the
archbehaviorist, Watson. Behaviorism, he says, will be the study of
stimulus and response such that given the stimulus we can predict the

response, and given the response we can predict the stimulus. Very

good! But how does he define stimulus and response? He defines them,

he says, in the terms in which physiology defines them; that is, stimuli
are such things as “rays of light of different wave lengths, sound waves
differing in amplitude, length, phase and combination, gaseous par-

L1
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ticles given off in such small diameters that they affect the membrane
of the nose,” etc., and responses are such things as “muscle contractions
and gland secretions.”* We turn, however, to a later chapter® and read
with astonishment, in a footnote, that “it is perfectly possible for a
student of behavior entirely ignorant of the sympathetic nervous sys-
tem and of the glands and smooth muscles or even of the central nervous
system as a whole, to write a thoroughly comprehensive and accurate
study of the emotions.” But how can this be, we ask, if, by very definition,
behavior is a matter of “muscle contractions” and “gland secretions”?
How, on the basis of this definition, can a person “ignorant of glands
and muscles” write a behavioristic account of anything? That he can
write such an account we would admit. The only difference between our
point of view and Watson’s would be that we should insist that such
an account would be the only truly behavior account, and that an ac-
ountci:m_ofmusde_mmmnmn.andglanddmﬂm as such, would
not be behaviorism at all but a mere physiology.

It should be noted that the possibility of a behaviorism which shall
be not a mere physiology but something different has apparently already
occurred to a number of writers. Thus, for example, Holt says that “the
phenomena evinced by the integrated organism are no longer merely
the excitation of nerve or the twitching of muscle, nor yet the play
merely of reflexes touched off by stimuli. These are all present and
essential to the phenomena in question, but they are merely the com-
ponents now—the biological sciences have long recognized this new and

-funthLhmg__and_callzd_zt_b.ab.aumz.' ”* Mrs. de Laguna also explicitly
states that what we want is a behaviorism which is not mere physiology.
“In order to understand behavior we must resolve it into a system of
interrelated functions, just as in order to understand the physiological
workings of the human body we must envisage the complex of chemical

and mechanical processes as falling into such fundamental groups as
digestion, circulation, etc., constitutive of the physwloglcal economy.

Now me&phﬁmlggmgmmmy, so there is a Iarger vital

economy in closest union with, yet distinguishable from it. This is the

system of behavior, Ry means of which the being, animal or human,

transformation. The science of behavior has the task of tracing the linea-
ments of thiy larger economy.”

! John B. le'ilson, Psychology from the standpoint of a behaviorist, Philadelphia,
Lippincott, 1919, p. 10.

2 I'bid., chapter vi, “Hereditary modes of response: emotions,” p. 195.

3 E! B. Holt, J. of Phil., Psychol. & Sci. Methods, 12 (1915), 366.

¢« Grace A. de Laguna, “Emotion and perception from the behaviorist standpoint,”
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A. P. Weiss also seems, to some slight extent at any rate, to lean
towards this same view of the desirability of a nonphysiological be-
haviorism. For example, the following: “The investigation of the in-
ternal neural conditions forms part of the behavioristic programme, of
course, but the inability to trace the ramification of any given nervous
excitation through the nervous system is no more a restriction on the
study of effective stimuli and reactions in the educational, industrial
or social phases of life than is the physicist's inability to determine just
what is going on in the electrolyte of a battery while a current is passing,
a limitation that makes research in electricity impossible.”

The two_essential theses which we wish to maintain in this paper
are, first, that such a_true nonphysiological behaviorism is really pos-
sible: and, second, that when it is worked out® this new behaviorism will
be found capable of covering not merely the results of mental tests,
objective measurements of memory, and apimal psychology as such,
but also all that was valid in the results of the older introspective psy-
chology. And this new formula for behaviorism which we would pro-

pose is intended as a formula for all of psychology—a formula to bring
formal peace, not merely to the animal worker, but also to the addict
of imagery and feeling tone.

But how can this be done? By what single common set of concepts

Psychol. Rev., 26 (1919), 410-411. See also other articles by the same author. “Dualism
in animal psychology,” J. of Phil., Psychol. & Sci. Methods 15 (1918), 617-627; “Dualism
and animal psychology: a rejoinder,” J. of Phil., Psychol. & Sci. Methods, 16 (1919),
296-300, and “Empirical correlations of mental and bodily phenomena,” J. of Phil.,
Psychol. & Sci. Methods, 15 (1918), 533-541.

8“The relation between physiological psychology and behavior psychology,” J. of
Phil., Psychol. & Sci. Methods, 16 (1919), 626.

s Attention should be drawn to two other very significant attempts to begin a detailed
“working out” of such a behaviorism in addition to Mrs. de Laguna’s in the article on
“Emotion and.perception from the behaviorist standpoint” already quoted from.
These are to be found in a series of articles by J. R. Kantor: “A functional interpreta-
tion of human instincts,” Psychol. Rev., 27 (1920), 50~72; “Suggestions toward a scien-
tific interpretation of perception,” Psychol. Rev. 27 (1920), 197-216; “An attempt
towards a naturalistic description of emotions,” Psychol. Rev., 28 (1921), 19-42, and
120-140; “A tentative analysis of the primary data of psychology,” J. of Phil., 18 (1921),
253-269. And in a series of articles by R. B. Perry. “'A behavioristic view of purpose,”
J. of Phil., 18 (1921), 85-105; “The independent universality of purpose and belief,”
J. of Phil., 18 (1921), 169-180; “The cognitive interest and its refinements,” J. of Phil,,
18 (1921), 365-375. It must be pointed out, however, that whereas both these authors
are giving yeoman strokes in the direction of just such a nonphysiological behaviorism
as the writer is contending for, neither of them seems himself to be wholly self-
conscious of this essential difference between such a true behaviorism and a mere
physiology.




