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INTRODUCTION

The pursuit of knowledge frequently
has been hampered by misdirection.
Questions lacking any possibility of
being answered experimentally are often
considered to be empirically meaning-
ful. In many instances this inherent
lack of meaning is so well hidden that
much time and effort is wasted on at-
tempted answers. The history of psy-
chology has contained many such cases
of “meaningless questions”; the search
for the basic elements of consciousness
and the attempt to estimate whether
intelligence is determined by hereditary
or environmental variables are but two
of the more outstanding examples of
such ynanswerable questions.

The history of these questions ap-
pears to follow a common course of
development. Initially the question
provokes much interest and seemingly
opposed speculations are offered as pos-
sible answers. Then the question is
subjected to experimental attack. This
usually intensifies the theoretical dif-
ferences because much bickering is in-
stigated about the adequacy of the ex-
perimental design as well as the correct
interpretation of the experimental data.
The result is that agreement is never
attained. Gradually the interest in the
question subsides and successive genera-
tions of scientists learn to avoid the
question because they intuitively recog-
nize the futility of pursuing it. Then,

1 This paper represents a revision and ex-
tension of a lecture presented to the Psychol-
ogy Colloquium at Brown Unijversity and the
Psychology Section of the New York Academy
of Sciences. The author is indebted to Drs.
Tracy S. Kendler, Lyle H, Lanier and Benton
J. Underwood for their very helpful criticisms
and suggestions,

finally, the question’s inherent lack of
meaning is fully realized and exposed.

The recognition of the status of such
unanswerable questions need not proceed
in the above described haphazard man-
ner with its consequent costliness-in time
and effort. Present-day philosophy of
science has been concerned with es-
tablishing criteria for distinguishing
between meaningful and meaningless

- questions. By the application of meth-

odological analysis it is possible to dem-
onstrate that certain problems are not
resolvable, not because they are too
profound, but rather because the ques-
tions they raise cannot properly be
answered. It will be the major intent of
this paper to demonstrate that the cur-
rent controversial question of “what is
learned” falls into the category of ques-
tions that cannot properly be answered.

TrHE QUESTION

The frequency with which learning
theorists attempt an answer to the ques-
tion of “what is learned” has led con-
temporary psychologists to invest this
question with a conspicuous import,
In fact, it is implied by such seemingly
antithetical theorists as Tolman (15)
and Guthrie (5) that #kis is the crucial
question confronting the learning the-
orist; other controversial issues pre-
sumably stem from divergent concep-
tions of what is learned. For example,
the current issue of latent learning
appears to have its roots in the
question of whether cognitive maps
or stimulus-response associations are
learned.?

2 Exception might be taken to this state-
ment on the basis that the latent learning ex-
periments were conceived in terms of-the theo-
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Experimental findings, however, ap-
pear incapable of resolving these op-
posed viewpoints, For example, Thorn-
dike (12) in 1898, Muenzinger (10)
in 1928, Adams (1) in 1929, and
Guthrie and Horton (6) in 1946 all
report behavior of animals in a problem
box situation. It is interesting to note
that their respective answers to the
question “what is learned” appear to be
at variance. Thorndike, and Guthrie
and Horton, concluded that stimulus-
response associations were learned, al-
though disagreeing, to some extent,
about’ the conceptual properties of the

association. On the other hand, Muen-

zinger and Adams interpret their data
to support the conception that “ideas”
or “meanings”—concepts which appear
to be equivalent to the more modern
“cognitive map”—were acquired. This
difference between these conclusions
would not be too surprising if disparate
findings were obtained. This was, how-
ever, not the case. Careful readings of
these experimental reports suggest that
these experimenters were observing simi-
lar behavior patterns of their subjects.
Guthrie and Horton write, “. . . Adams’
report is so conscientious that we are
able to identify in our experiment all
the behavior that Adams describes. . . .”
One may conclude that if comparable
data are employed to support diverse
answers to the same question, then the
major source of difficulty lies not in
the seemingly opposed answers but,
rather, in the question itself. An analy-
sis of the question is therefore in order.

retical problem of whether or not reward was
necessary for learning. Tolman (15) has re-
cently stated quite explicitly that the results
of the latent learning studies are just as in-
consistent with an S-R non-reinforcement
theory as with an S-R reinforcement formula-
tion. The major contribution of these experi-
ments, according to Tolman, is that they
demonstrate that cognitive maps, rather than
stimulus-response associations are learned.
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AN ANALYSIS OF THE QUESTION

How do these conflicting conceptions
of what is learned arise? At first
glance it would appear that they are at
the very core of the various theoretical
conceptions. While Tolman (15) in-
sists that cognitive maps are learned,
Guthrie (5) is equally adamant that
what is learned is an association be-
tween “some stimulation of sense organs
and a corresponding muscular contrac-
tion or glandular secretion.”

The fact that these conceptions are
considered by most theorists and stu-
dents in the field of learning to be both
basic and crucial should not permit us
to accept their relevance without ques-
tion. No matter how deeply imbedded
they appear to be in their respective
theoretical structures, the possibility re-
mains that these various conceptions of
what is learned may be essentially ex-
ternal to the theory. For example, in
theoretical physics, mechanical models
serve as convenient tools of thought, but
they are neither fundamental nor even
necessary to the theoretical formulation.

“Whether or not a conception of what
is learned is basic to a particular learn-
ing theory can be determined only by
understanding the structural require-
ments of a learning theory, It may ap-
pear strange to use Tolman’s blueprint
(13, 14) for theory construction as a
guidepost in our methodological analysis.
His early papers and the more recent
“Cognitive maps in animals and men”
stand toward one another as clashing
antinomies. Tolman has violated meth-
odological requirements which he him-
self promulgated. Much of the confu-
sion surrounding the problem of what is
learned would disappear if learning the-
orists, especially Tolman himself, would
be more sensitive and sympathetic to the
implications of these early papers (13,
14). A brief exposition of the struc-
tural requirements of a learning theory
is, therefore, in order,
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Tolman has expounded the pragmatic
use of the intervening variable to bridge
the gap existing between the independ-
ent and dependent variables. Rather
than treat separately the relationship
each independent variable bears to the
many dependent variables, Tolman pro-
posed the grouping of certain inde-
pendent variables; these groupings or
component functions would then be con-
nected logically to constructed interven-
ing variables; these in turn would be
connected to one another, and finally to
the dependent variables. This intellec-
tual construction has as its aims the
economic -description of the known em-
pirical relationships, and the prediction
of new phenomena, Tolman’s blueprint
for theory construction has been used by
himself, Hull (8) and others in their
theorizing. The core of these theories
has been the intervening variables, e.g.,
habit strength, cognitive map, etc. Basic
to the entire question of what is learned
is the specific interpretation given to
these intervening variables (theoretical
constructs). We shall see that second-
ary, and unnecessary, elaborations about
the meaning of these intervening vari-
ables ‘have led to what some have con-
sidered-to be conflicting views as to what
is learned.

There would be no confusion about
the meaning of such terms if it were al-
ways remembered that these intervening
variables serve as economical devices to
-order experimental variables in relation
to the dependent variables. They are
“shorthand” descriptions, and nothing
more, of the influence on behavior of
several independent variables. The only
meaning possessed by these intervening
variables is their relationship to both the
independent -and dependent wvariables.
Because this point-has been ignored or
misunderstood, an immense amount of
confusion concerning the “real meaning”
of these intervening variables exists,

2N

A somewhat similar situation existed
in theoretical physics with regard to the
gravitational action between distant
bodies, For many physicists the idea of
action at a distance was odious; it did
not appear conceivable that a phenome-
non could be “caused” by a relationship.
In order, therefore, to make the phe-
nomenon more “meaningful,” different
kinds of space-filling mediums capable
of transmitting forces from one body to
another were hypothesized. But there is
no justification, as Bridgman (3) points
out, “for the attitude which refuses on
purely a priori grounds to accept action
at a distance as a possible axiom or
ultimate of explanation.”

Nagel uses a neat example to describe
the above type of error which has been
labelled the fallacy of reification or hy-

_postatization. He writes:

“Suppose, for example, that Smith invites
to his home his foreign friend Forgeron,
50 that the latter may see for himself what
family life is like in America. But suppose
that after enjoying Smith’s hospitality for
some time Forgeron was to complain that
though he met Smith’s wife and children,
had meals in common with them, took part
in their recreations, and so on, he had
never been introduced to Smith’s Family
Life. It is clear in this case- just what is
the nature of Forgeron’s error: he mis-
takenly assumes that “Family Life” is the
name of some supra-sensible “entity,” dis-
tinct from the complex activities in which
Smith and the members of his family are
normally engaged” (11, p. 236),

In the very same sense the construct
of learning, whether it be conceived in
terms of modifications in cognitive maps
or S—-R connections, does not refer to an
object, thing or entity as suggested by
those who are concerned with the ques-
tion of what is learned. These interven-
ing variables possess no meaning over
and above their stated relationships be-
tween the independent and the depend-
ent variables. The basic error underly-
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ing the problem of what is learned is the
assumption that these intervening vari-
ables are entities capable of being de-
scribed and elaborated upon, independ-
ent of their operational meaning, The
fallacy of reification yields the problem
of what is learned. The realization that
learning is not a “supra-sensible entity”
disposes of it.

INTUITIVE MODELS vS. OPERATIONAL
MEeaNiNG

It would be interesting, and perhaps
fruitful also, to go beyond our initial
methodological analysis in order to un-
derstand the psychological factors un-
derlying the confusion surrounding the
question under consideration. After all,
psychological theorizing is just another
form of behavior, Why cannot we at-
tempt as psychologists to understand
why meaningless questions are asked
and concepts are reified?

It appears to this writer that the con-
fusion surrounding the meaning of the-
oretical constructs stems from the failure
to distinguish sharply between personal
thought processes leading to the inven-
tion of theoretical constructs and the
operational meaning of the term. The
first is a problem in the psychology of
creative thinking (in this case the psy-
chology of the psychologist), the sec-
ond is a problem in epistemology. Why
Hull (8), for example, chose to define
habit strength in the manner he did is
a function of his intellectual abilities, his
style of thinking, his personality, his in-
terests, etc. In order to know what
habit strength is, one need not know the
intimate details of Hull’s background or
have a knowledge of his intellectual
functioning; one need only know how
this concept is tied down to “observable
events,” i.e., its operational definition.
The thought processes of the psycho-
logical theorist may, as they usually do,
involve the use of some sort of a model.
It becomes necessary, when such models
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are used as thinking aids, that the model
not be confused with the scientific con-
cept stemming from it. Too often learn-
ing psychologists have been misled into
believing that the intuitive models which
they associate with their intervening
variables possess existential properties
above and beyond the operational defi-
nition of the intervening variable.

Although psychologists are very will-
ing to admit the existence of individual
differences in motor skills, aptitudes, and
many other behavior characteristics,
they appear markedly reluctant to admit
that such differences may exist in crea-
tive thinking. Would it be valid to say
one must think “phenomenologically’ as
does Tolman, or within a Darwinian
framework, as Hull appears to do, or
“algebraically” as does Spence, or in
terms of physical models as does
Kohler? It is granted that only a valid
and extensive knowledge of the psychol-
ogy of thinking could answer this ques-
tion. If we refuse to ascribe certain
unique and mystical qualities to the
process of creative thinking, ie., if we
consider it just as another form of be-
havior, then we may extrapolate from
our knowledge of other behavior. We
know that people learn mazes in dif-
ferent manners, runners sprint with dif-
ferent styles, and, if we are to believe
Kinsey, people woo in different fashions.
Certainly within our limited knowledge
of the variables involved in productive
thinking, it would appear questionable
to assume that only one style of thinking
would be fecund; and it would be haz-
ardous, as well as somewhat presumptu-
ous, for any theorist to insist that every
other theorist think in his style.

The above point obviously does not
imply that theorizing is purely a matter
of personal taste, At some stage in the
development of a theory, the theorist
must meet the requirements of his sci-
entific audience, i.e., the operational def-
initions of his theoretical (intellectual)
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constructs must be made clear to every-
one who is sincerely interested in them.
This does not mean that the theorist
must reveal his private cerebration (for
purposes of clarity, it may be best if he
did not), but that he must state the rela-
tions which his theoretical constructs
bear to the observable variables so that
their “validity” may be tested.

In evaluating the ‘“validity” of a
learning theory it should be recognized
that the most we can expect is that the
theoretical estimates of the dependent
variable be in agreement with the ob-
served responses in an experimental situ-
ation. All learning theories must fulfill
this function, i.e., generate valid esti-
mates of the to-be-observed response.
In this sense all learning theories are
response theories.

The above analysis leads the writer
to conclude that Tolman’s recent divi-
sion between place learning as contrasted
with response learning is not sufficiently
cogent; it suggests a qualitative distinc-
tion where none exists. Such a distinc-
tion arises only if one considers differ-
ences in intuitive models to be basic to
theoretical differences—a position to
which this paper would take exception.
Using the same sort of logic, one would
also be forced to conclude that Guthrie’s
conviction that movements are learned
or Hull’s belief that receptor-effector con-
nections are required are as invalid as
Tolman’s feelings that cognitive maps
are learned.?

8In actual practice there are two differences
which appear to separate the cognitive theo-
rists as a group from the S-R theorists.
Firstly, the two appear to possess somewhat
different thinking styles. Aside from certain
scientific requirements, the selection of the
specific terms in a theoretical structure seems
to be determined by the personal needs of
the theorist. Perceptual and cognitive terms
appear -to be intuitively satisfying to the cog-
nitive theorist while they tend to evoke sus-
picion among S-R theorists. I suspect that if
Hull had labelled what he now calls habit
strength “dynamic cognitive field expect-
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Our initial point was that the pseudo-
problem of what is learned emerged from
the methodological error of considering
learning an entity rather than a process.
Qur second point is that this methodo-
logical error is due to the contamination
of the operational meaning of theoretical
constructs by their intuitive properties.
This contamination has led to spurious
formulations of theoretical differences.
Rather than persistently pursue both the
obvious and subtle connotative meanings
of the words used in theorizing, it would
be much more productive to attempt to
relate the constructs systematically to
the manipulable variables and behavior
measures. Only then can the explan-
atory power, inherent in the concepts,
be tested.

Tue “CAuse” oF THE CONFUSION

Why have learning theorists indulged
so much in unnecessary elaborations of
their theoretical constructs at the ex-

ancies” without modifying its postulated re~
lationships to the independent variables, much
of the opposition to this concept would dis-
appear and probably some new opposition
would arise from certain quarters. The sec-
ond difference is related to the problem as to
what point in the “theoretical bridge” be-
tween the independent and dependent vari-
ables should the nature of the response be
indicated. The S-R theorist usually specifies
the nature of the response relatively early,
while the cognitive theorist does notf specify
the nature of the response until rather late in
his theorizing. In fact, they have been fre-
quently criticized, with some justification, be-
cause they do not always translate the cog-
nitive map of the organism into specific ac-
tion; in other words, they do not always
bridge.the gap between the independent and
dependent variables. The point on the “theo-
retical bridge” at which the initial response
estimate is introduced may prove to be an
important stratagem in theory construction.
Since I have emphasized the operational mean-
ing of concepts rather than their connotative
meaning, and because so few contemporary
theorists have come to grips with the problem
of the location of the initial response esti-
mate, it is felt that the above two differences
are not basic.
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pense of determining their relationships
to the observable variables, i.e., the sub-
stitutions of models for operational def-
initions? It is the writer’s belief that
the answer to this question lies in dif-
ferent conceptions of the nature of sci-
entific explanation.

Again, it may be appropriate to inter-
ject into our discussion certain specula-
tions concerning the psychological basis
of misconceptions of scientific explana-
tion. Most, if not all, psychologists were
confronted with the question “Why?”
prior to their exposure to scientific train-
ing, Tt is safe to assume that intuitively
satisfying “explanations” were achieved
during this pre-scientific era of personal
development. There is a strong sug-
gestion that some of these pre-scientific
explanatory techniques have lingered on
and have been confused with scientific
explanation,

Feigl (4), in a brief perspicuous ex-
position, states that the demand for ex-
planation “is answered by deductions
either from empirical laws or from the-
ories.” He enlarges upon this dictum
as follows:

“Deduction from empirical laws may be
styled ‘low grade’ explanation. It merely
puts the fact to be explained into a class
of facts characterized by the same em-
pirical law. Thus the explanation for the
fact, e.g., that thefe is a mirror image of a
bridge in a river, is achieved by subsum-
ing this fact under the law of reflection in
geometrical optics. This law is simply the
common denominator of all the various
phenomena in which light-reflection is the
essential feature, A ‘higher-grade’ explana-
tion we find in the Maxwell-electromag-
netic wave theory, which serves as a basis
for deduction for a variety of optical phe-
nomena; reflection as well as refraction,
diffraction, interference, dispersion, polari-
zation, etc. etc.” (4, p. 286)

Psychology has achieved only a few
“low-grade explanations.” For example,
Hull was able to deduce from his initial
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goal gradient hypothesis the locomotion
gradient of rats in a runway, blind alley
elimination, the more rapid elimination
of long blind alleys as compared to short
blind alleys, the backward order of
elimination of blind alleys, and similar
phenomena. In a much less formal
manner Freud has attempted to inte-
grate such phenomena as slips of the
tongue, dreams, hysterical symptoms,
tics, etc., by assuming certain uncon-
scious mental processes,

This requirement for a deductive com-
ponent has too often been ignored in at-
tempts at explanation. The reason for
ignoring the requirement of a deduc-
tive component in scientific explanation
stems from the failure of some writers
to distinguish clearly the requirements
of scientific explanation from those at-
tributes of propositions which are ca-
pable of instigating in some a feeling of
“understanding” (the “a-ha’” phenome-
non). The contention of this paper is
that some of the arguments surrounding
the question of what is learned have
stemmed from such confusion, i.e., be-
tween scientific explanation and, for
want of a better term, “psychological
understanding.” This sort of confusion
has been particularly noticeable in many
of the formulations involving physio-
logical and/or phenomenological terms.

A common misconception-among some
psychologists concerned with discovering
the physiological correlates of behavior
is that their area of interest excuses them
from the task of developing a theoretical
system capable of generating valid de-
ductions. Believing that they are deal-
ing with the “real causes” of behavior,*
they feel that the mere specification of
the physiological factors or, more com-

41t has always been a mystery to me why,
if one desires to be entrapped by the meta-
physical problem of “real causality,” one
should be satisfied to stop at the physiologi-
cal level without descending into the physico-

chemical, or the atomic, or the sub-atomic
level.
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monly, the mere speculation concerning
the physiological processes is sufficiently
explanatory. For example, Birch and
Bitterman (2), in a recent polemic
against S-R reinforcement theory, con-
clude that it is wecessary to postulate a
physiological process of sensory integra-
tion to explain conditioning, This con-
clusion is reached in spite of their ad-
mission that “. . . we know very little
about the conditions under which sen-
sory integration occurs.” Actually, they
do not specify any physiological vari-
ables or behavior measures to which
“sensory integration” is connected, The
result is that their formulation is inca-
pable of generating any deductive impli-
cations—and consequently is void of any
explanatory ability. Adequate explan-
atory systems in physiological psychol-
ogy, as well as in other areas of psychol-
ogy, must have a deductive component.

The above should not be interpreted
as an attempt to make an invidious com-
parison between behavioral and physio-
logical theories. The development of
psychology can and should be furthered
by serious and rigorous attempts at
formulations of both behavioral and
physiological theories. This writer be-
lieves (on -an intuitive basis) that, at
the present time, the program of inde-
pendent development at both levels
would be the most strategic, followed, of
course, by an attempt at coordination.
Another procedure would be to develop
behavioral and physiological formula-
tions - interdependently and simulta-
neously, - There is no reason why such
‘attempts could not be successful. The
tendency, however, has been merely to
use some physiological-sounding terms,
extracted in all likelihood from the pri-
vate thought processes of the theorist,
without specifying their relations (hy-
pothetical or established) to the experi-
mental variables and behavior measures.
Although such a procedure provides a
ready ‘“‘answer” to the question under
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consideration (“what is learned”), these
answers contribute nothing to our under-
standing of the learning process.®

A similar problem is raised by some
theories which use phenomenological
terms as labels for their theoretical con-
structs. It appears that for many learn-

% The problem of the physiological proper-
ties of -intervening variables has been raiged
in a somewhat different form by MacCorquo-
dale and Meehl (9). They argue that it is
important to distinguish between two t{ypes
of theoretical constructs, hypothetical con-
structs and intervening variables, The former
“involve the hypothesization of an entity,
process, or event which is not itself observed

. .” while the latter “. ., do not involve
such hypothesization.” These writers demand
“ .. of a theory of learning that those ele-
ments which are hypothetical . . , have some
probability of being in correspondence with
the actual events underlying the behavior phe-
nomenon, . . .” Referring to some of Hull’s
early theoretical papers in this Journar, Mac-
Corquodale and Meehl write:

“We suspect that Professor Hull himself was
motivated to write these articles because he
considered that the hypothetical events repre-
sented in his diagrams may have actually oc-
curred and that the occurrence of these events
represents the umnderlying truth about the
learning phenomena he dealt with” (9, p.
104-105).

Here again, the personal cogitations of the
theorists are confused with the operational
meaning of the concept. Although it may
appear “clinically justified” to assume that
Hull had some conceptions of physiological
mechanisms coordinated to some of his theo-
retical constructs, the meaning of those can-
structs should bhe confined to their operational
definition. Other theorists who work within
the S-R reinforcement theoretical framework
have no such intuitive physiological concep-
tions, Should we therefore have two (or
possibly more) conceptions of these physio-
logical sounding concepts, the constructs vary-
ing not in terms of their operational meanings
but rather in terms of the individual’s intui-
tive conception? For purposes of communi-
cation, it appears wise to separate all the pri-
vate cogitations from the operational meaning
of concepts. The important point is whether
the behavioral theory can be divoreced from
the “physiologizing” without damage to the
deductive capacity of the theory. In the
case of Hull’s theory it would certainly seem
possible.
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ing psychologists it is essential that their
theoretical constructs be phenomeno-
logically consistent, ie., capture the
quality of naive introspective experience.
There is little doubt that the theoretical
constructs used by psychological field
theorists reflect “inner experience” in a
more satisfying manner than do associa-
tionistic constructs. There is no basic
methodological objection (or virtue) to
the use of either set of terms as long as
they are related to observables, and as
long as they are used in formulations
with deductive capacities. This rule,
however, is not always followed. All too
frequently, constructs by themselves
(e.g., structuring, insight), which de-
scribe vividly phenomenological experi-
ence, are presented as scientific explana-
tion.

I am convinced that the selection of
any theoretical model, be it physiological
or phenomenological, or for that matter,
Physical, mechanical or statistical, is in
the last analysis a decision having #o
truth character. That is, in spite of the
fact that the choice of a model may, and
usually does, influence both experimen-
tation and theorizing, the choice itself
cannot be evaluated as being right or
wrong. It is a matter purely of personal
taste. The most we can do is to at-
tempt, in a sincere and conscientious
manner, to understand the implications
of such decisions, but we should not be
led astray by believing we can experi-
mentally test their validity.

What then should the learning the-
orist do? Instead of seeking an answer
to the question of what is learned in a
manner based upon inadequate concep-
tions of scientific meaning and scientific
explanation, it would be better for learn-
ing theorists to come to grips with their
undertaking in a positive forthright
fashion, i.e., to anchor their theoretical
concepts to observables and unhesitat-
ingly test the explanatory capacities of
their formulations.
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By means of such a constructive ap-
proach, the time wasted in needless argu-
ments of the sort which has centered
around the sterile question of what is
learned would be reduced and, perhaps,
even be eliminated.

SuMMARY

Contemporary learning theorists offer
numerous and seemingly opposed an-
swers to the question as to what is
learned, the major difference among
them being whether “cognitive maps”
or “stimulus-response associations” are
learned. The argument in this paper is
that the problem of what is learned is a
pseudo-problem. It stems from the
methodological error of reifying the-
oretical constructs. This reification in
turn is due to the failure to distinguish
sharply and consistently between the op-
erational meaning of intervening vari-
ables and the intuitive properties ascribed
to these concepts. If we conceive the in-
tervening variable as being-an econom-
ical device by which experimental vari-
ables are ordered in relation to behavior
variables, then this confusion will not
arise. The basic difference between such
intervening variables as “habit” and
“cognitive map” can be specified only in
terms of their stated relationships to the
observable variables, not in terms of the
connotations they arouse.

At the bottom of this seeming dis-
agreement as to what is learned is the
failure of many psychologists to utilize
an adequate criterion of scientific ex-
planation. All too often, propositions
(usually involving phenomenological or
physiological terms) which have no de-
ductive capacities are accepted as ex-
planations because they instigate in
some a sense of “psychological under-
standing.” It is proposed that learning
theorists avoid the problem of what is
learned and come to grips with their
undertaking in a positive forthright
fashion. This can be accomplished by
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relating theoretical constructs to observ-
ables and unhesitatingly testing the ex-
planatory capacities of their formula-
tions.

REFERENCES

1. Apams, D. K, Experimental studies of
adaptive behavior in cats, Comp. Psy-
chol, Monogr., 1929, 6, No. 27, 168 pp.

2. BircH, H. G., & BirterMaN, M. E. Re-
inforcement and learning: the process
of sensory integration. Psvcmor. Rev,,
1949, 56, 292-308.

3. BrmeemanN, P. W. The logic of modern
physics, New York: Macmillan, 1927.

4. Fricr, H. Rejoinders and sscond thoughts
in symposium on operationism. Psv-
cHOL, Rev.,, 1945, 52, 284-288.

5. Gurarz, E. R. Conditioning: A theory
of learning in terms of stimulus re-
sponse and association, In 4Ist Year-
book Nat. Soc. Study Educ. Bloom-
ington, Public School Publishing Com-
pany, 1942,

6, ——, & HortoN, G, P. Cuats in o puzzle
box. New York: Rinehart, 1946,

7. Hurr, C, L. The goal gradient hypothe-

277

sis and maze learning. PsvcroL. Rev,
1932, 39, 25-43,

8. ———. Principles of behavior. New York:
D. Appleton-Century, 1943.

9. MacCorquopaLE, K., & Meenr, P. E. On
a distinction between hypothetical con-
structs and intervening variables, Psy-
cHOL. REV,, 1948, 55, 95-107.

10. MuEeNziNGER, K. F. Plasticity and mecha-
nization of the problem box habit in
guinea pigs. J. comp. Psychol., 1928,
1, 45-59.

11, Nager, E. A philosophical critique of
traditional psychology. Nation, 1951,
172, 235-236.

12, Teornoike, E. L. Animal intelligence.
Macmillan; New York & London, 1898,

13, Torman, E. C. Operational behaviorism
and current trends in psychology.
Proc. 25th Anniv. Celebration Inaug.
Grad. Stud, Los Angeles. The Univ. of
Southern California, 1936, pp. 89-103.

14, ~——, The determiners of behavior at a
choice point. PsycHoL. REv., 1938, 45,
1-41.

15, ——. Cognitive maps in rats and men.

Psvcmor. Rev, 1948, 55, 189-208,
[MS. received July 2, 1951]



