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CHAPTER I

A Discussion of Behaviorism

HERE seems to be a single starting point for
psychology, exactly as for all the other sci-
ences: the world as we find it, naively and uncriti-
cally. The naiveté may be lost as we proceed.
Problems may be found which were at first com-
pletely hidden from our eyes. For their solution
it may be necessary to devise concepts which seem
to have little contact with direct primary experi-
ence. Nevertheless, the whole development must
begin with a naive picture of the world. This origin
is necessary because there is no other basis from
which a science can arise. In my case, which may
be taken as representative of many others, that naive
picture consists, at this moment, of a blue lake with
dark forests around it, a big, gray rock, hard and
cool, which I have chosen as a seat, a paper on which
I write, a faint noise of the wind which hardly
moves the trees, and a strong odor characteristic of
boats and fishing. But there is more in this world:
somehow I now behold, though it does not become
fused with the blue lake of the present, another lake
of a milder blue, at which I found myself, some
years ago, looking from its shore in Illinois. I am
perfectly accustomed to beholding thousands of
3




4 GESTALT PSYCHOLOGY

views of this kind which arise when I am alone.
And there is still more in this world: for instance,
my hand and fingers as they lighty move across the
paper. Now, when I stop writing and look around
again, there also is a feeling of health and vigor.
But in the next moment I feel something like a dark
pressure somewhere in my interior which tends to
develop into a feeling of being hunted—I have prom-
ised to have this manuscript ready within a few
months.

Most people live permanently in a world such as
this, which is for them the world, and hardly ever
find serious problems in its fundamental properties.
Crowded streets may take the place of the lake, a
cushion in a sedan that of my rock, some serious
words of a business transaction may be remembered
instead of Lake Michigan, and the dark pressure
may have to do with tax-paying instead of book-
writing, All these are minor differences so long as
one takes the world at its face-value, as we all do ex-
cept in hours in which science disturbs our natural
attitude. There are problems, of course, even for the
most uncritical citizens of this first-hand world. But,
for the most part, they do not refer to its nature as
such; rather, they are of a practical or an emotional
sort, and merely mean that, this world being taken
for granted, we do not know how to behave in the
part of it which we face as our present situation.

Centuries ago, various sciences, most of all physics
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and biology, began to destroy the simple confidence
with which human beings tend to take this world as
the reality. Though hundreds of millions still re-
main undisturbed, the scientist now finds it full of
almost contradictory properties. Fortunately, he has
been able to discover behind it another world, the
properties of which, quite different from those of the
world of naive people, do not seem to be contradictory
at all. No wonder therefore that now, as psychology
begins to be a science, some of its most energetic stu-
dents should wish to make it go at once the way of .
natural science. Indeed, if the scientists have found
the naive world impervious to their method, what
hope of better success can we as psychologists have?
And since the enormous feat of jumping from the
world of direct, but confused, experience into a
world of clear and hard reality already has been
achieved by the physicist, it would seem wise for the
psychologist to take advantage of this great event in
the history of science, and to begin the study of psy-
chology on the same solid basis.

A few words about the history of scientific criti-
cism will help us better to define the material which
psychology is to give up, and to indicate what it is
to choose as a more adequate subject matter. Our
naive experience consists first of all of objects, their
properties and changes, which appear to exist and
to happen quite independently of us. So far as they
are concerned, it does not seem to matter whether
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or not we see and feel and hear them. When we are
not present or are occupied with other matters, they
apparently remain just as they were when we gave
them our full attention. Under these circumstances,
it was a great step when man began to ask questions
about the nature of seeing, feeling and hearing. And
it was a revolution when he found that colors, noises
and smells, etc., were merely products of influences
exerted on him by his surroundings. Still, these sur-
roundings seemed to subsist in their primary char-
acteristics and to remain “the real world.” When
those secondary qualities were subtracted as purely
subjective ingredients; the primary qualities seemed
to remain directly given as characteristics of reality.
But eventually the primary qualities of naive real-
ism turned out to be just as subjective as their sec-
ondary companions: the form, the weight, and the
movement of things had to be given the same inter-
pretation as colors and sounds; they, too, depended
upon the experiencing organism and were merely
end results of complicated processes in its interior.
What was left? The answer was that, henceforth,
no phase of immediate experience could be regarded
as part of the real world. Therefore, if both the
primary and the secondary characteristics of the ex-
perienced world derived from influences which the
environment exerts upon the organism, this environ-
ment could no longer be identified with man’s experi-
enced surroundings. His experienced surroundings
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were effects of such influences. Hence they could
not at the same time be regarded as the causes from
which the influences issue. As a result, science had
to construct an objective and independent world of
physical things, physical space, physical time and
physical movement, and had to maintain that this
world appears at no point in direct experience.

At this point we must remark that the same reason-
ing applies to the organism. On the one hand, our
body is given to us as a particular thing in sensory
experience. On the other hand, this particular sen-
sory experience is caused by physical events in the
physical object which we call our organism. Only
the body as a part of sensory experience is directly
accessible to us. About the organism, just as about
other physical things, we know merely by a process
of inference or construction. To the influence of
other physical objects my organism responds with -
processes which establish the sensory world around
me. Further processes in the organism give rise to
the sensory thing which I call my body. Again
others are responsible for the inner side of my ex-
perience, for feelings such as hunger and fatigue, for
emotions such as fear and hope, and so forth.

We need not consider how the world of science,
which does not appear in immediate experience, can
nevertheless be investigated by the physicist. There
can be no doubt as to the remarkable success of the
procedure. Whereas the world of naive man is some-
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what confused, and reveals its subjective character in
any critical discussion of its properties, in the world
of the physicist no confusion and no contradiction are
tolerated. Although the rapid changes which physi-
cal theory undergoes in our times may surprise us,
we still have the feeling that most of these changes
are improvements. Eventually, it appears, all im-
portant facts of the physical world will be included
in a clear and unitary system of knowledge.

Let us now turn to psychology. For a while this
discipline was supposed to be the science of direct
experience, of its external and internal aspects, as
contrasted with physical objects and occurrences. By
description of direct experience the psychologist
hoped to get not only an orderly survey of all its
varieties, but also a great deal of information about
the functional relations among these facts. He even
aimed at formulating laws which govern the flow
of experience.

This conception of psychology has been severely
criticized by the psychological school of Behavior-
- ism, which condemns both the subject matter and the
purpose of psychology in the older sense. Accord-
ing to the Behaviorist, it has not been possible to
give a convincing survey of direct experience; nor
has anything come of the attempt to describe the re-
lations among its varieties, or to formulate the laws
of so-called “mental life.” Obviously, the Behavior-
ist holds, a science of direct experience which has

A DISCUSSION OF BEHAVIORISM 9

clear methods and reliable results does not exist.
Endless discussions of minor and, less frequently,
major items cannot be accepted as a substitute, par-
ticularly since facts of experience which are sup-
posed to be the same for all are given utterly
different descriptions by different authors. Take the
example of images. One psychologist claims to have
them in numbers, many of them almost as lively and
concrete as percepts. Others tell us that in their
direct experience there are no such things, and that
the first man is probably deceived by words or other
motor phenomena which are related to objects not
actually present in experience. If in a simple case
like this introspection can give no better result, what
shall we expect from it when questions of greater
importance but also greater intrinsic difficulty arise?
As a matter of fact, the adherents of introspection
themselves do not seem to trust their procedure. Ap-
parently they have agreed upon facing important
problems as seldom as possible, and to occupy them-
selves mainly with nuances in the field of sensation
which can interest nobody but an Introspectionist.
If mere description is to give us a science of direct
experience, one naturally expects those who hold this
view to attack at once the central facts of their sub-
ject matter. And yet they timidly keep to its pe-
riphery. In European countries, too, people have
long since begun to joke about psychology’s ponder-
ous discussion of trifles. It is funny to see how, say
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in the case of simple comparison as a psychological
event, hundreds of pages have been filled with de-
scriptions of minute experiences, while the occur-
rence and the accuracy of the comparison itself have
never been given an explanation. Even in a state of
perplexity a science can be highly interesting. But
this version of psychology has not only been a com-
plete failure; it also has become a bore to all who
do not make it their profession.

The Behaviorist likes to add that the insistence on
introspection is closely connected with a philosophi-
cal bias, Whether or not we are aware of the fact,
in its distinction from the world of physics the con-
cept of direct experience is clearly related to such
notions as mind and soul. Surreptitiously the term
refers to the activities of a mental substance to which
the laws of physics and biology do not apply. As a
consequence, a great many superstitions of religious
or metaphysical extraction have found it easy to hide
within the meaning of the concept. As a child the
psychologist has heard a great deal about the soul
and its miraculous powers. All this still survives in
his statements about direct experience, and makes his
introspection a mere defense of medieval darkness.

If this were the only argument against introspec-
tion, the Introspectionist might answer that the criti-
cism does not apply to the description of direct
experience as such, but merely to a certain danger of
which not all Introspectionists may be sufficiently
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aware. Increased self-criticism and a careful elimi-
nation of religious or philosophical interests in stu-
dents of psychology would have to be recommended
as remedies. At the same time such measures would
serve as pacifying gestures toward stern Behaviorism.

But the Behaviorist has other reasons for not ac-
cepting direct experience as a field of scientific re-
search. First of all, as a procedure, introspection
lacks the chief methodological virtue of work in
physics: a position of the observer outside the sys-
tem which he observes. Introspecting and its objects
are facts within the same system, and the chances that
the former leave the latter undisturbed are exceed-
ingly small. Any effort to study sorrow or joy by
introspection may serve as an example. If the proper
effort is made, such experiences do not remain the
same; rather, they tend to disappear, as the selfsame
person who has the sorrow or the joy tries to assume
the attitude of introspection.

But even if this difficulty could be overcome, ac-
cording to the Behaviorist we should still find the
method useless, because it is so miserably and in-
evitably subjective. What is the principal character-
istic of an objective statement which formulates the
result of observations in science? That whoever hap-
pens to be interested in the statement can be forced
to take it as having a precise meaning. For this pur-
pose we merely have to give the exact definitions of
the terms which we are using. Thus the atomic
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weight and the atomic number of an element have
clear definitions; thus again the analogy and the
homology of morphological structures. There is no
physicist or biologist who does not know the exact
denotation of these words. But now listen to psy-
chologists who talk, let us say, about the fuzziness
which is characteristic of peripheral vision. What
exact meaning can be conveyed by this word so long
as it has no accurate definition? Such a definition,
however, seems to be impossible wherever one has to
do with the ultimate data of direct experience. If
the psychologist is asked for the definition of fuzzi-
ness he may attempt to define it negatively, for in-
stance, as lack of clearness. But this does not help
us very much because we must now ask him what
he means by clearness. He may now tell us that a
high degree of clearness is a normal property of the
central part of an orderly visual field. Unfortu-
nately, such a field may have more than one normal
property, and in the psychologist’s pseudo-definition
- no differentia specifica is given—in addition to which
the word “orderly” needs definition just as badly as
do fuzziness and clearness. In any case, the psycholo-
gist has now resorted to the only thing which seems
feasible where, as in the field of direct experience, a
true definition cannot be achieved: he has merely
pointed in a certain direction. If one cannot define
a term, he may give a hint about the conditions under
which the thing in question can be experienced. In

A DISCUSSION OF BEHAVIORISM 13

case others understand the words by which those con-
ditions are described, they may now attach the un-
defined term to that phase of their experience to
which the term is actually meant to refer. But
what a crude and vague procedure this is, if we com-
pare it with the elegant definitions of exact science!

And still we have assumed that, given the same
conditions, a person who cannot know more than his
own experience will always find in it the same char-
acteristics, objects and occurrences as another person
finds in his. Two individual physicists seem to be
able to make statements about one and the same
event. They seem, for instance, to make readings
from one and the same apparatus or scale. But in the
case of direct experience two people always have
two facts in two separate experiences. What is our
evidence for assuming that under given conditions
the ultimate data of experience are the same for sev-
eral persons? Unfortunately, we shall never know
whether or not this is the case. On the one hand, color
blindness and similar phenomena show conclusively
that such an agreement does not generally exist. On
the other hand, we have no proof of agreement even
in cases in which all imaginable tests give identical
results such as precisely the same verbal reports.
One person may always report “red” where another
person also says “red.” Still we know only that the
first person has throughout a constant quality wher-
ever and whenever the second person talks about red.
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We do not know that the first person has the same
quality as is called red by the second person. Nor
does it help us that what one person calls red seems
to have the same exciting character as another person
finds in what he calls red. For they may not use the
term “exciting” with the same meaning, and actually
have different experiences while their expressions are
the same.

This is subjectivity in an extreme form. If every-
one has his own direct experience, and if he is for-
ever excluded from that of all other persons, direct
experience is the private affair of each of us, and
with respect to it a common science cannot possibly
be achieved. Indeed, since about similar experiences
hers so little can be derived from the direct ex-
perience of one man, we may go further and ask
whether even our best friends have any direct experi-
ences at all. Whatever we see or hear when we talk
with them is a part of our experience. What in our
experience appears as, say, their voice is first of all
the result of physical events in the muscles of their
mouths and throats. Such physical events must be
understood from the point of view of pure physics
and physiology. If so, how do we know that in our
friends such processes are accompanied by direct ex-
perience?

The Behaviorist might add that he does not deny
certain contributions which, before his time, the
older forms of psychology have made to the advance-
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ment of this science. But he will also say that, when
looking upon such achievements from the present
point of view, one can easily discover a simple fact:
nearly all of them are to the credit not of introspec-
tion and description but of objective experimenta-
tion. The meaning of this word is just as obvious in
psychology as it is in natural science. Instead of
inviting a subject to observe and describe his direct
experience, we place him in a well-defined situation
to which he will react in one way or another. We
can observe and measure these responses without his
giving us any description of his experiences. In this
fashion Weber’s law was discovered; this was the
kind of experiment by which Fechner made psy-
chology an experimental science; by research of this
type, in the almost complete absence of introspection,
memory and the formation of habits were investi-
gated; and in the same manner Binet and Simon first
measured individual intelligences. At present, even
the Introspectionist himself gives us descriptions of
colors and tones, pleasures and volitions, only so long
as he has not found a method in which description is
replaced by objective measurement. Again, an indi-
vidual Introspectionist seems to accept the descrip-
tions of a fellow Introspectionist precisely to the
extent to which the other has been able to verify his
descriptions by more objective data. What, then, is
the use of direct experience and description in any
case?
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From this criticism the Behaviorists do not all
draw quite the same conclusions concerning direct ex-
perience as such. Virtually none, it is true, finds di-
rect experience a matter of interest for science, since
as the private affair of individuals it is not accessible
to objective and therefore scientific observation by
others. Only a few members of the school seem to
go so far as to deny the existence of direct experience
altogether. These particular people obviously hate
the very concept. But such minor differences of
opinion are of no particular importance. For, as
to the question of method, all Behaviorists hold the
same negative and positive opinions. In this respect
their ‘ﬂ‘rogram is a simple consequence of the fore-
going argument. With his objective experimentation
the psychologist has tacitly placed himself on strictly
scientific ground. His only weakness is that he has
not yet become fully aware of the difference in prin-
ciple between exact techniques and merely subjective
groping. Physicists and chemists are interested in
knowing how a system which they are investigating
will react when exposed to certain conditions; they
also ask how the reaction changes when these condi-
tions are varied. Both questions are answered by
objective observation and measurement. Now, pre-
cisely this is also the adequate form of research in
psychology: a subject of a certain type (child, adult,
man, woman, or animal) is chosen as the system to be
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investigated. Certain conditions, among which the
most important are those of outside stimulation, are
given and objectively controlled. And the resulting
reaction of the subject is registered or measured just
as are the reactions of systems in physics and chem-
istry. ‘

Thus the only thing which psychologists must now

. recognize is the fact that this procedure alone can

serve any serious purpose in their field. Behavior,
i.e,, the reaction of living systems to environmental
factors, is the only subject matter which can be in-
vestigated in scientific psychology; and behavior in
no way involves direct experience. The experi-
mental work of the future will study even the highest
forms of behavior in purely objective terms. This
must be so since direct experience does not occur at
a single point of an actual experiment. For some,‘ this
truth is somewhat obscured by the fact that in many
experiments language reactions seem to be of some
importance. If the experimenter himself enjoys what
he calls direct experience, and if this experience in-
cludes a great many things which are associated with
words, he will be inclined to take the words of his
subject as signs of similar experiences on the part of
this person. Nevertheless, such words must be re-
garded as responses of the subject; and as such they
are purely objective physical facts, produced by cer-
tain processes in the larynx and the mouth of the sub-
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ject. Though the experimenter knows that other
objective processes such as those of innervation oc-
cur before certain muscles produce words as trains
of sound waves, he will be wise if he does not go any
further. According to our analysis, he will never
know whether any direct experience accompanies
those processes. Perhaps we should discipline our-
selves to a less frequent use of language reactions in
psychological experimentation, until eventually the
danger of associating language with direct experi-
ence is overcome, and introspection has disappeared
from psychology as a science.

Of course, not all reactions of a subject can be ob-
jectively observed with the same facility. Sometimes
even strong stimulation will not produce overt be-
havior which we can register with present methods
on the outside. In the majority of these cases, how-
ever, highly valuable information may be obtained
from physiologists, who have studied the functions
of the autonomic part of the nervous system and sub-
sequent reactions in the most important visceral or-
gans, including the endocrine glands. One of the
main tasks of psychology will be to develop and to
adopt available techniques until such visceral reac-
tions can be registered with perfect ease. We also
have evidence for assuming that what the Introspec-
tionist calls “thinking” actually consists in slight in-
nervations which the muscles concerned with verbal
reactions undergo at the time.
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So far, I hope, I have given a fair statement of
the opinions which prevail among Behaviorists. It
ought to be the more correct since at several points
I sympathize with these opinions and am not very
fond of introspection as here criticized. Much of
current introspection seems to be rather sterile. In
an odd contrast to its ambitions, it deflects research
from more urgent problems. We will discuss later
whether this is an intrinsic property of introspection
or merely a consequence of errors which are particu-
larly frequent among Introspectionists.

At present, we have a simpler problem before us.
In the natural sciences, the Behaviorist tells us, meth-
ods deal with objective reality, whereas the intro-
spection of direct experience—if there is such a thing
—deals with something entirely subjective. Is this
true? Is this the real reason why natural science has
won the admiration of the world while psychology
is still in an embryonic state? I cannot admit it. It
seems to me that, starting with an admirable enthusi-
asm for exactness, Behaviorism has been completely
misled at this point, and that, as a consequence, the
energy spent in objecting to any use of direct experi-
ence has been spent in the wrong direction. For,
whatever may have happened during the individual
development of our keen Behaviorists, about myself I
must give the following report, which brings us back
to our starting point.

As a child, I had direct experience before I even
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dreamed of a world entirely beyond it, such as that
of physics. At the time I did not, of course, know
the term “direct experience.” Nor could it have any
meaning until I learned about the world of physics
with which it then became contrasted. In my origi-
nal world, innumerable varieties of experience ap-
peared as altogether objective, ie., as existing or
occurring independently and externally. Other ex-
periences belonged to me personally and privately,
and were in so far subjective, such as dreadful fear
upon certain occasions, and a warm, overwhelming
happiness at Christmas.

In the next chapters we shall be occupied mainly
with objective experience. This term, however, may
easily be misunderstood. I shall therefore try to
specify its meaning more precisely. In doing so, I
shall even run the risk of repeating certain argu-
ments, because this is the point where most of our
difficulties arise.

The name “experience” seems to indicate that,
though appearing as objective, the things around me
were actually felt to be given “in my perception.”
In this sense they would still have remained subjec-
tive. But this was not at all the case. They simply
were there outside. I had no suspicion whatever of
their being merely the effects of something else upon
me. I must go further. There was not even a ques-
tion of their depending upon my presence, upon my
keeping my eyes open, and so forth. So absolutely
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objective were those things that for a more objective
world no place was left. Even now, their objectivity
is so strong and natural that I find myself constantly
tempted to attribute to their interior certain charac-
teristics which, according to the physicists, are facts
of the physical world. When, in these pages, I use
the term “objective experience” it will always have
this meaning. For instance, a chair as an objective
experience will be something there outside, hard,
stable, and heavy. Under no circumstances will it be
something merely perceived, or in any sense a subjec-
tive phenomenon,

In some cases, it is true, the discrimination be.
tween the objective and subjective sides of direct ex-
perience may become dubious, as with after-images
or with the prick of a needle in my finger. This does
not make the discrimination less important. To
compare with an example from natural science: in
physics the discrimination between conducting sub-
stances and insulators remains of high value even
.though b.etween the extremes we find a great many
intermediate cases. In our present connection, the
main point is the fact that in things, their move-
ments, and so forth, the very highest objectivity is

reached.

To repeat, when I first began to study physics I
did not learn only about the physical world. Another
lesson was necessarily connected with that study: I
was introduced to a manner of thinking in which the
term direct experience acquired its meaning. The
physical world could not be identical with the objec-
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tive world which I had had around me the whole
time. Rather, I learned that physical objects influ-
ence a particularly interesting physical. system, my
organism, and that my objective experience results
when, as a consequence, certain complicated prochses
have happened in this system. Obviously, I realized,
I cannot identify the final products, the things and
events of my experience, with the physical objects
from which the influences come. If a wound is not
the gun which emitted the projectile, then the things
which I have before me, which I see and feel, cannot
be identical with the corresponding physical objc?cts.
These objects merely establish certain alterations
within my physical organism, and the final products
of these alterations are the things which I behold in
my visual field, or which I feel with my fingers.!

It remains nevertheless true that things in the latter
sense were the first objects of which I knew. More-
over, I now understood that any other objects suc‘h as
those of physics I could never know directly. Plainly,
the characteristics of the physical world could be in-
vestigated only in a process of inference or c?nstruc-
tion, however necessary the construction might be.
It was in contrast to this, the constructed, world that
e e tiea] o and S‘;"E;Zy”aihih'ﬁ';‘c'lé}’,’m‘lfn“%iiﬁ
My body is the outcome of certain processes in my physical organism,
processes which start in the eyes, muscles, skin and so forth., exliu.:tlya x:s
the chair before me is the final product of other processes in ,t’ e same
physical organism. If the chair ia_ueen “before me,” the “me” of this
phrase means my body as an experience, of course, not my organism as

an object of the physical world. _Even psychologists do not always seem
to be entirely clear about this point.
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the world before me could now be called the world
of direct experience.

But how can I say that a chair, for example, is an
objective experience, if I must admit that it depends
upon certain processes in my organism? Does not
the chair become subjective on this ground? It
does and it does not. At this very moment we have
changed the meaning of the terms “subjective” and
“objective.” In a preceding paragraph “objective”
denoted a characteristic which some parts of my
experience, in contrast to others, possess as such (ex-
actly as they have size, color, hardness, and so forth).
But as the term “subjective” has been used just now
it refers to the genetic dependence of all experience
upon my physical organism. In this latter meaning,
subjectivity is not itself an experienced attribute;
rather, it is a relationship which we ascribe to all,
and therefore also to objective, experiences once we
have learned to regard them as results of organic
processes. Quite often the two denotations of the
term are confused in the most deplorable manner, as
though what is genetically subjective ought also to
appear as subjective in experience. Some Introspec-
tionists, for instance, seem to think that, properly
speaking, the chair before me must be a subjective
phenomenon, which appears before me only as a con-
sequence of learning or interpretation. On the other
hand, since no such subjective chair can be discov-
ered, the Behaviorist derides the Introspectionist for
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dwelling in a world of imaginary ghosts. The simple
truth is that some of the experiences which depend
upon processes in my organism have the character of
objectivity, whereas others which depend upon dif-
ferent processes in the same organism have the char-
acter of being subjective. This contrast has nothing
to do with the genetic subjectivity of both types of
experience, i.e., with the fact that both depend upon
events within the organism. After this, I hope, mis-
understandings of the term “objective experience”
will no longer be possible. When I talk about a
chair, I mean the chair of my everyday life and not
some subjective phenomenon.

On the other hand, we have seen, the chair of -ob-
jective experience cannot be identified with the chair
as part of the physicist’s world. Now, since the
world of direct experience is the first I knew, and
since all I now know about the physical world was
later inferred from certain events in the experienced
world, how can I be expected to ignore the experi-
enced world? After all, it still remains my only basis
for any guesses about physical facts. If I choose, I
can, of course, raise the question whether, in a certain
sense, the physical world is perhaps the more impor-
tant one. But even then I must admit that, from the
point of view of acquaintance or access, the experi-
enced world is prior to that of physics; also, that my
only way of investigating physical realities is that of
observing objective experiences and drawing from
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them the proper conclusions. To be sure, as physi-

ology advances, I may become able to discover the

nervous processes which underlie my observing and

concluding, and thus to give a physical theory of these
" events. But again, since the world of physiology is

part of the physical world, it can never become di-

rectly accessible to me. Any progress which I can
 make in physiology depends upon my observations
of what I call a body in direct perceptual experience.
If we listen to Behaviorists we may have the impres-
- sion that to them the physical and physiological
. worlds as such are directly known, and that in their,
the Behaviorists’, case knowing has nothing to do
' with direct experience. None the less, I cannot
- change this report about my own case in which there
- is no direct access to physical and physiological facts.
Naturally, with this defect I find it frightfully diffi-
- cult to become a Behaviorist.

- What, then, about the Behaviorist’s statement that,
~in physics, observation deals with objective reality,
" whereas, in the case of direct experience, it deals with

something that has no scientific value?
- Let me describe my own procedure when I investi-
» gate the properties of a physical or chemical object.
& In this mixture of chemical substances, is there any
- considerable amount of H«C:0:? I know about the
-presence of the mixture by way of certain objective

experiences before me, and I find the positive answer

. to the question by smelling, i.e., in a further direct

e
-“T &
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experience. Since this is a rather crude procedure,
let us consider a case of accurate measurement. What
is the intensity of the electric current which, under
the given conditions, must flow in that wire? The
position of a pointer on the scale of a certain appa-
ratus gives me the answer in visual terms, the ap-
paratus being part of my visual field, exactly as the
wire and the given conditions manifest themselves as
parts of objective experience. The same holds for
all possible statements and measurements which I
shall ever be able to make in physics. My observa-
tions of physical facts always remain in the same
general class as those which refer to after-images, to
the fuzziness which I find in peripheral vision, or to
my feeling healthy. Hence, the exactness of my ob-
servations in physics cannot be related to an alleged
avoidance of direct experience in physical research,
I do not avoid direct experience when I am working
in physics; for I cannot avoid it. Yet the procedure
works. Thus at least some observations which refer
to direct experience must constitute an entirely ade-
quate basis for science.

If all concrete statements which I can make in
physical research are primarily based on observations
within the field of experience, some consequences are
plainly inevitable. How do I define my terms when
I work as a physicist? Since my knowledge of physics
consists entirely of concepts and observations con-
tained in or derived from direct experience, all the
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terms which I use in this science must ultimately re-
fer to the same source. If I try to define such terms,
my definitions may, of course, refer to further con-
cepts and terms. But the final steps in the process will
always be: pointing toward the locus of certain ex-
periences about which I am talking, and hints where
to make certain observations. Even the most abstract
concepts of physics, such as that of entropy, can have
no meaning without a reference, indirect though it
may be, to certain direct experiences. I shall never
be able to give a definition of terms in physics, or to
understand such a definition when given by others,
which differs in this respect from what I may use as
definitions in psychology. Nevertheless, at this point
also the method of physics is successful. I never have
difficulty with definitions when physicists talk with
me about their science. Hence, some definitions
which ultimately refer to direct experience must be
sufficiently safe for use in an exact discipline. The
exactness of definitions in physics cannot result from
the alleged fact that in this science definitions are
independent of direct experience; for there is no such
independence.

But the Behaviorist tells us that observation of di-
rect experience is a private affair of individuals,
whereas in physics two physicists can make the same
observation, for instance, on a galvanometer. I deny
the truth of the latter statement. Even from the
point of view of Behaviorism the statement is incor-
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rect. If somebody observes a galvanometer, he ob-
serves something different from the galvanometer as
a physical object. For the object of his observation
is the result of certain organic processes, only the be-
ginning of which is determined by the physical gal-
vanometer itself. In a second person, the observed
galvanometer is again only the final result of such
processes, which now occur in the organism of this
second person. By no means do the two people ob-
serve the same instrument then, although physically
the processes in one and the other are started by the
same physical object. And-yet, in most cases their
statements about their observations agree so well that
they never ask themselves whether a sufficient simi-
larity of their two experienced galvanometers (and
of both with the physical object) can be taken for
granted. Again, the procedure works. The privacy
of direct experience does not disturb anybody—in
physics. When working in such a case with others,
each individual physicist is naively convinced that
his fellow-physicists “have that galvanometer before
them.” Thus he tacitly assumes that his fellow-
workers have objective experiences highly similar to
his.own, and he does not hesitate to take the words of
his colleagues as statements about these experiences.
According to the Behaviorist this means, of course,
that the physicist allows private affairs to play a part
in exact science. Curiously enough, this does not
scem to disturb the scientific procedure at all, just
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as it does not disturb the affairs of everyday life,
where the same attitude occurs quite generally and
naturally. In some cases, therefore, belief in specific
experiences of others must be quite harmless, and
cannot be regarded as an obstacle to scientific pro-
gress. Thus, if psychology does not advance more
rapidly, the reason for it cannot be that belief as such.

There remains one consequence of the fact that ob-
servation in physics is observation within the field
of direct experience. As a physicist who observes his
apparatus, I do not fear that my activity as an observer
has any serious influence upon the characteristics of
what I observe—if only I keep myself as a physical
system at a sufficient distance from the apparatus as
another physical system. And yet, as direct experi-
ences, both the apparatus to be observed and my ac-
tivity of observing depend upon processes in the same
system, namely, my organism. Again the Behaviorist
must be wrong when he declares that, because of the
inclusion of observer and observed facts in one system,
the observation of direct experience has no scientific
value. For in the case of physical observation the
situation is similar: the material to be observed and
the process of observing belong to the same system.
Thus we see that the physicist and the psychologist
are once more in exactly the same situation. It does
not matter at all whether I call myself a physicist or
a psychologist when I observe a galvanometer. In
both cases my observation is directed toward the same
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objective experience. The procedure works in phys-
ics. Why should it not be used in psychology? There
must be some instances in which the observation of
facts within the field of direct experience does not
seriously disturb these facts.

To be sure, this argument implies a remarkable
limitation of the range of its own application. It does
not mean that all forms of so-called introspection are
justified ; even less does it mean that the findings of
introspection are quite generally independent of the
activity of introspecting. Here the critical position
of Behaviorism has only exaggerated the scope of a
fair argument in unjustly applying it to all statements
about direct experience. The critical point as such
is well taken in many cases.

I have described how, even as a physicist, I must
deal with direct experience. It is true, an extremist
such as a Behaviorist could derive from this descrip-
tion some doubts as to the objectivity of methods in
physics. - But fortunately, such doubts had not yet
arisen when in the time of Galileo, Newton and
Huyghens the first really important steps were taken
in physics. These great investigators just went about
their business, pragmatically naive and happily un-
disturbed by a Behaviorism in physics which would
have blocked the whole development for the sake of
epistemological purity. The procedure worked in
spite of the fact that to justify its steps on logical
grounds would sometimes have been a difficult task.

30
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Sciences which wish to carry on their research in a
productive fashion generally show a healthy disdain
for such scruples. It might be better for psychology,
if after listening to a wholesome critical lesson from
Behaviorism it would also return to its job with more
naiveté, and use any techniques which yield results.
As a scientific attitude, the Homeric assault of Be-
haviorism against direct experience appears to me
very strange. The Behaviorist does not generally
show too great an interest in epistemological consid-
erations. It is just one point which suddenly catches
his attention: “How can I know about the direct ex-
perience of others? I shall never have a definite
proof of the validity of such knowledge. But physics,
that is another matter. There we are safe.” The
Behaviorist forgets that to prove the existence of an
independent physical world is about as difficult as to
make sure that other people have experiences. If I
were an extreme purist, I might argue the former
point precisely as the Behaviorist disputes the as-
sumption of direct experience in others. For some
reason it does not occur to him to apply his criticism
to the assumption of the physical world. He does not
say: “Thou shalt not work upon a physical world, the
existence of which will always remain a mere as-
sumption.” On the contrary, he assumes the reality
of this world with all the healthy naiveté which he
lacks in psychology. The reason is, perhaps, that the
achievements of physical science are imposing, and
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have become the ideal of Behaviorism. But, as a
methodological purist, the Behaviorist ought not to
regard mere achievements as satisfactory proof in
such matters. Of course, personally I am in this re-
spect as convinced as any Behaviorist has ever been.
I am also fully aware of the fact that sciences often
believe and postulate where epistemology may have
its doubts. But from this point of view I can, of
course, also believe that others have direct experi-
ences. The decisive point is that this serves to make
my work simpler and more productive. To repeat,
I feel the more justified in this attitude since I find
that my work in physics is also founded on direct ex-
perience; that in this science the assumption of direct
experience in others is made as a matter of course;
and that, therefore, the enormous superiority of
physics over psychology cannot derive from any dif-
ferences in this respect.

At this moment I see the Behaviorist smiling iron-
ically. Probably he wants to say this: “With all
his philosophy, Mr. Kohler will never make any
headway against sound scientific Behaviorism.” My
answer is that the basis of Behaviorism is just as
philosophical as my criticism: Behaviorism grows
on epistemological ground. In this connection the
only difference between the Behaviorist and me is
one which concerns the width of our visual fields.
The Behaviorist sees only a single theorem of episte-
mology—one person cannot observe another person’s
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experience. As an extremist he dwells exclusively
on this point and ignores the context from which it is
taken. I am aware of this context; it is stated in the
foregoing argument. And, obviously, I prefer to
draw my conclusions from this wider view of the
situation.
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CHAPTER 11
Psychology as a Young Science

O far, direct experience has been shown to be the

raw material of both physics and psychology. If

in spite of this fact the physical sciences are so far

ahead of psychology, what can we do in order to ob-
tain similar achievements?

One advantage which contemporary physics has
springs from a careful selection of the experiences
which play a major part in the crucial moments of
physical research. Naturally enough, the physicist
ignores all subjective experience as defined in the
first chapter, because feelings, emotions, and so forth,
scem to have no analogues among the events of the
physical world. All the difficulties of the psycholo-
gist who tries to observe and describe subjective phe-

nomena are thus simply avoided by physical science,

But the selection and exclusion do not stop at this
point. While during early developments most ob-
jective experience was taken as evidence of corre-
sponding physical facts, a more critical view of the
situation later tended to eliminate large parts of this
material as well. At the present time, the process of
selection has become extremely severe. For instance,
the advancement of science has made it possible to

transform qualitative observation into quantitative
3
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measurement almost everywhere. Virtually all phys-
ical measurements are now made in an extremely
indirect fashion. Seldom does the physicist directly
observe what must be regarded as the experienced
counterpart of the physical variable in question;
rather, his observation refers to a different experience
which has the virtue of lending itself to more accurate
determination. In this, knowledge of the relation-
ship between the latter experience and the physical
variable must, of course, be taken for granted. Of
all objective experiences none seems better to fulfill
the requirements of the physicist than the location of
a visual line (a pointer) on a scale of other visual
lines, especially if this location becomes a coincidence
of the first line with one of the others. The range of
experiences which are still being used in measure-
ment has indeed been reduced to a minimum. It al-
most seems as if the same scale and the same pointer
were used universally. This simple situation tells
the physicist a hundred altogether different stories
about the physical world. It may give evidence
concerning “atmospheres” or ‘“volts,” “ampéres” or
“temperatures,” and so forth, almost ad infinitum.
Apart from observing coincidences, and checking
the connection of his apparatus with the system under
investigation, the physicist has only to read certain
words and figures on the scale. No more direct ex-
perience than this enters into the procedure. Under
such circumstances, there cannot be much oppor-
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tunity for blundering. Because of this advantage,
even so simple a fact as physical size is not measured
directly. The physicist does not measure the length
of an object by direct comparison with the length of
a standard object. Such a comparison would not be
accurate enough; moreover, it would be disturbed
by optical illusions. He prefers the method of coin-
ciding lines or points. Actually he defines physical
length by this method, and then measures the length
of an object by observing the coincidence of its bound-
aries with ;ertain points on a scale.

If now we ask ourselves whether, in psychology,
we are to imitate the procedure of the physical sci-
ences, two answers must be given to this question, be-
cause the procedure has two aspects. In the first
place, it involves making statements about physical
systems on the basis of objective experience. Now,
the behavior of men and animals can also be observed
in objective experience—an observation in which the
direct experience of the subjects plays no role.
Plainly, such a study of behavior is perfectly legiti-
mate and will therefore be further developed in the
future. True, it existed before the days of Behavior-
ism; but this school is fundamentally right in praising
the advantages of objective procedure as against in-
trospection. Although Behaviorists have gone too
far in failing to appreciate that, even in objective
methods, direct experience of the observer remains
the raw material, their error is of no particular im-
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portance so long as our question is given the proper
second answer. Unfortunately, Behaviorism here
tends to take the wrong position.

In present physics, we have seen, objective pro-
cedures are characterized by the use of a small group
of selected objective experiences and, consequently,
by the exclusion of all others because they do not
satisfy the requirements of quantitative measurement.
Ought we to do the same thing in psychology as the
science of behavior? Evidently, the answer will de-
pend upon the nature of the observed behavior. It
is difficult to judge about a method as such. A method
is good if it is adapted to the given subject matter;
and it is bad if it lacks regard for this material, or if
it misdirects research. Hence, what has been shown
to be an excellent procedure in one science, or for
some problems, may be altogether useless or even a
hindrance in another science or for other problems.
In this respect, behavior is easily seen to have dis-
tinctly different phases, and to give the psychologist
correspondingly different tasks. Wherever indirect
quantitative methods such as those of physics can be
applied in conformity with our task, they must of
course be applied. For instance, C. P. Richter and his
collaborators have discovered a way in which the
various drives of animals, and their variations in the
course of time, can be investigated. The method con-
sists in registering amounts of general or special ac-
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tivity.* Naturally, all students of behavior will be
keenly interested in the future development of this
technique. It is the correct procedure in cases in
which total amounts of activity in relation to outer
and inner conditions yield valuable information.
But what about other instances in which either our
problems are not of the quantitative type, or where
we have no way to replace direct observation by ob-
servation of other facts which are better adapted to
accurate measurement? Obviously, the various quali-
tative types of behavior are no less important than
are the quantitative differences within a given type.
Once we know about such qualitative varieties, and
also about the special type with which we are dealing
in a given case, the question of quantitative measure-
ment becomes extremely important. But in any case
the discrimination of qualitative types must be ac-
complished in the first place. Thus during the ob-
servation of a puppy we may have to ask ourselves
whether the behavior of the animal represents play-
ful activity or a more serious reaction to existing
conditions. Such a question does not neceSsarily im-
ply “mental life” in the puppy; rather, it refers to a
characteristic difference in what is actually being ob-
served. The difference is one of quality of behavior.
Again, while observing a man in a somewhat critical
situation, it may be essential to observe whether he

* Cf. C. P. Richter, “Animal Behavior and Internal Drives,” Quarterly
Review of Biology, 2, 1927.
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talks to us in a steady or in a shaky voice. At the
present time this is essentially a qualitative discrimi-
nation. In the future a method may be discovered by
which the steadiness of a voice can be measured. But,
if such a method is to be properly used, we must still
know from direct observation what we mean by

¢ steadiness or unsteadiness as temporary characteris-
. tics of voices. Otherwise, we should be in danger of

measuring the wrong thing.

The application of indirect methods to many other
forms of behavior is similarly restricted. Behavior-
ists, I take it, hold that we can investigate the emo-
tional behavior of subjects without being concerned
with their subjective experiences. At any rate, in
this case psychologists have often tried to transfer ob-
servation to fields in which accurate registration and
measurement are possible. Much work has been
done to develop pneumographic, plethysmographic,
galvanographic methods, and so forth. The result is
not altogether encouraging, however; for again, our
interpretation of the curves so registered depends en-
tirely upon simultaneous direct observation either of
the subject’s experiences or of his behavior in 2 more
general qualitative sense. By no means do we feel
justified in drawing conclusions from the curves

alone. At the present time such methods seem to be
i problems in themselves rather than aids for the solu-

tion of psychological problems. Generally speaking,
it is still the easier and the more reliable procedure
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to observe anger in a subject’s behavior as such than
to measure, say, the adrenalin in his blood.

Why does this difficulty beset psychology while it
does not seem to exist in physics? The answer is
simple enough: physics is an old science, and psy-
chology is in its infancy. It took the physicists cen-
turies gradually to substitute for direct and more
qualitative observations others which are indirect but
very accurate. Their success was related to previ-
ously acquired knowledge about the physical world.
Most indirect methods and measurements presuppose
a vast background of information. Physics had to
gather this information when its observations were
still more qualitative and less accurate. Only in this
way could it discover those important physical rela-
tions, on the basis of which qualitative direct observa-
tion is now so largely replaced by indirect and precise
measurement. QOersted had to discover the deflection
of a magnet in the neighborhood of an electric cur-
rent before exact measurements of the intensities of
currents became possible. His was a qualitative and
direct observation; but an indirect quantitative pro-
cedure was its fruit. Even in our day, Rontgen did not
at once make measurements when he discovered the
X-rays. Firstof all he had to analyze their properties
in qualitative experimentation. Later, of course, his
rays could become a means of measuring the constants
of crystals. Much too easily do we forget the fact
that, at their start but also when more particular new

PSYCHOLOGY AS A YOUNG SCIENCE 41

fields come into sight, the natural sciences rely almost
completely upon qualitative observation. To be sure,
the quantitative indirect methods are now the most
imposing features of the exact sciences, particularly
to the layman who admires these disciplines from the
outside. But we ought to realize that, in most cases,

- such methods represent mere later refinements of

original methods, which were direct and qualitative.
Only on this basis could the refined superstructure
be erected. In the eighteenth century, Cavendish
measured the resistances of different materials by
comparing the shocks which geometrically equivalent
pieces of these materials gave his arm, when he
touched one pole of the battery with those pieces and
the second pole with the other hand. Was this im-
proper? On the contrary, in what was then a new
field the procedure was perfectly sound. In this way
he gained preliminary knowledge of facts which
could then be used for the development of more pre-
cise methods.

It follows that, wherever we have a good quantita-
tive problem in psychology and a correspondingly
accurate method of measuring, we can immediately

apply procedures which are comparable to those now

used in physics. The problems which Galileo at-
tacked in the seventeenth century could at once be
solved quantitatively, because in this instance the
qualitative experience of everyday life provided the
necessary basis. But for the majority of psychological
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problems this is not the case. Where in psychology
have we that knowledge of important functional re-
lationships on which indirect and exact measurements
could be based? It does not exist. Therefore, if the
development of more exact methods presupposes the
existence of such knowledge, the gathering of it must
be our first task. For the most part, our preliminary
advance in this direction will have to be crude. Peo-
ple who protest in the name of exactness do not un-
derstand our situation in psychology. They realize
neither the nature nor the historical background of
indirect quantitative methods. If we wish to imitate
the physical sciences, we must not imitate them in
their highly developed contemporary form. Rather,
we must imitate them in their historical youth, when
their state of development was comparable to our
own at the present time. Otherwise we should behave
like boys who try to copy the imposing manners of
full-grown men without understanding their raison
d’étre, also without seeing that intermediate phases
of development cannot be skipped. In this respect,
a survey of the history of physics is most illuminating.
If we are to emulate the natural sciences, let us do so
intelligently.

Behavior is enormously rich in nuances. Only if
we recognize this wealth and study it directly can
quantitative procedures gradually be discovered
which fit our subject matter. At present, and in this
broader historical perspective, qualitative observa-
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tion may often be more fruitful than premature meas-
urements.

If organisms were more similar to the systems
which physics investigates, a great many methods of
the physicists could be introduced in our science
without much change. But in actual fact the simi-
larity is not very great. One of the advantages
which make the physicist’s work so much easier is
the simplicity of his systems. His systems are simple
because, to a degree, the experimenter himself deter-
mines their properties. I am far from believing
that organic processes are of a supernatural kind.
On the contrary, the most startling difference between
the organism and a simple physical system is the
enormous number of physical and chemical processes
which, in complicated interrelations, occur at a given
time in the organism. We are utterly unable to cre-
ate simpler organic systems for elementary study.
An amoeba is a more complicated system than all
systems of the inanimate world. We also know
that in studying, for instance, the properties of a
nerve-muscle preparation, we are not investigating
“a part” of natural behavior. The functional char-
acteristics of such a preparation differ from the
characteristics which the same nerve and muscle ex-
hibit when functioning in normal behavior. Some
Behaviorists have rightly said that it is the whole
organism which we have to study. Unfortunately,
in the whole organism one can seldom follow the
change of one particular variable, as though it alone
were affected by a certain change in outer conditions.
The change of one factor usually involves concomi-
tant changes in many others, and the latter changes
again affect the former. Now, isolation of func-
tional relationships and reduction of variables which
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take part in an event are the great artifices by which

exact investigations are facilitated in physics. Since

this technique is not applicable in psychology, since
we have to take the organism more or less as it is,
any kind of observation which refers to the behavior

f’f our subjects as complex acting units will be right

1n our case.

Actually, however, young psychology could not
resist the temptation which arose from the brilliant
achievements of contemporary science. Every now
and then a wave of short-sighted imitation swept it
off its feet. Fechner himself was the first to copy
adult physics when psychology was hardly born. Ap-
parently he was convinced that measuring as such
would make a science out of psychology. The result
is well known. Measuring, which is tremendously
fruitful as a refined continuation of previous qualita-
tive observation, can easily become a dead routine
without such a preparation. Today we can no longer
doubt that thousands of quantitative psychophysical
experiments were made almost in vain. No one knew
precisely what he was measuring. Nobody had stud-
ied the mental processes upon which the whole pro-
cedure was built. It seems that in Fechner’s day
psychology became a science not as a result of his psy-
chophysics, but merely on this occasion, and in spite
of the premature quantitative program.

In the meantime, the lesson seems to have been for-
gotten. When observing the energy with which able
psychologists measure individual intelligences, one is
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almost reminded of Fechner’s time. From a prac-
tical point of view, it is true, their work is obviously
not without merits. It seems that a crude total ability
for certain performances is actually measured by such
tests. For, on the whole, the test scores show a satis-
factory correlation with achievements both in school
and in subsequent life. This very success, however,
contains a grave danger. The tests do not show
what specific processes actually participate in the
test achievements. The scores are mere numbers
which allow of many different interpretations. Fig-
uratively speaking, a given score may mean: degree
3 of “intelligence,” together with degree 1 of “ac-
curacy,” with degree 4 of “ambition” and degree 3 of
“quickness of fatigue.” But it may also mean “intel-
ligence” 6, “accuracy” 2, “ambition” 1 and “quick-
ness of fatigue” 4-—and so forth. Thus combinations
of certain components in varying proportions may
give precisely the same I. Q. Obviously, this matters,
even for practical purposes. For instance, a child
ought to be treated according to the nature and
strength of the specific factors which co-operate in
establishing his total I. Q. This is not a new criti-
cism, of course, but in view of the influence which the
tests have gained in our schools it must be repeated.
We are still much too easily satisfied by our tests be-
cause, as quantitative procedures, they look so pleas-
antly scientific. Once more I must insist that this is
a superficial view. If we compare the business of
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testing with the conduct of our ideal, the physicist, we
find a striking difference. What questions does the
physicist ask when he faces a new field of research?
They are of this kind : Is light an oscillatory process?
If it is, does it oscillate in the direction of propagation
or at right angles to this direction? Is magnetism
produced by the magnetic fields of elementary cur-
rents in molecular structures? Why does surface ten-
sion give liquids and liquid films regular forms?
How can the spectrum of one element contain thou-
sands of different lines? This is the type of question
in which we find the physicist interested. In such
questions he formulates his fundamental problems.
It is true, when trying to find the answers, he uses at
definite stages quantitative techniques which greatly
help in the process. He also uses them in order to
establish accurate laws. But all this is governed by
his questions about the nature of events and things.
Are given phenomena of one kind or another? Such
are the main problems of experimental science, in the
investigation of which measurement has become so
important as a servant.

If we ask ourselves what problems concerning the
processes involved in intelligent behavior we are
solving by our tests, not very many of us will have an
answer ready. Some psychologists have gone so far
as to suggest that intelligence be defined as the X
which is measured by the test, and that in science
measuring is more important than all questions about
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the nature of events. This makes it quite clear that
instead of imitating the essential pattern of research
in physics we tend to copy merely its outer quantita-
tive form. Suppose a physicist is interested in the
various types of motors. We would not think too
highly of the man if he were to restrict his investiga-
tion of motors to the following tests: measurement of
their volume, of the temperature at their surface, of
the ionization of the air in their neighborhood, of the
maximum frequency with which they can rotate, and
of their total weight. Probably no respect for him
would be left if he were now to calculate from these
data “power coefficients,” to define “power” by his
curious method, to ignore all questions about the
processes which make the motors work, and to remain
satisfied with this procedure for years. With this
comparison I am, of course, exaggerating. I am do-
ing so intentionally in order to call attention to the
fact that quantitative methods per se are far from
establishing the value of given activities. Unfor-
tunately, human interests tend to be so narrow that
preoccupation with only the quantitative phase of re-
search immediately leads to further trouble. People
who suffer from this ailment will soon fail to recog-
nize problems which do not lend themselves at once
to quantitative investigation. And yet, at the time
such problems may be much more essential and, in a
deeper meaning of the word, scientific than many
purely quantitative questions. In the solution of
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those problems qualitative observation would consti-
tute the first step; but since in contemporary physics
qualitative methods seem to be despised, we lack the
courage to undertake these tasks, however urgent they
may actually be. Thus we are in danger of missing
precisely those opportunities which, in our stage as
an immature science, would be the greatest of all.

In animal psychology the situation has sometimes
tended to become somewhat similar to the one which
we have just been discussing. In experimentation on
animals virtually the only quantitative method is sta-
tistical. In other words, we do not measure in the
strict meaning of the term; rather we count how many
times an animal or a group of animals does this or
that under given circumstances. Naturally, in order
to have comparable cases to which the procedure can
properly be applied, we put the animals in situations
in which their behavior is restricted to a few possi-
bilities. The actual performances we count, and the
result of our experiments is given in frequencies for
the various possibilities. The method as such is not
open to criticism. But we ought to realize that, when
used exclusively, it is likely to restrict our knowledge
of behavior. With a given problem in mind, we
necessarily choose experimental conditions in such a
way as to exclude possibilities which are otherwise in
the animal’s repertoire. It is true, some psychologists
do at least observe the remaining forms of behavior
as such, and are thus aided in the interpretation of
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their quantitative results. But others refuse to do so,
because in their opinion only quantitative observa-
tions are scientific. This leaves them with mere
figures as their material. Even then the procedure
may be valuable—provided they belong to those
fortunate people who always hit upon interesting
experimental problems. In others, however, the
same attitude is likely to result in conservatism. Be-
ing in love with figures and curves, they will keep
away from the true source of new ideas and new prob-
leins in a youthful science: a broad outlook upon its
subject matter.

One can hardly exaggerate the value of qualitative
information as a necessary supplement to quantitative
work. In the absence of such information, behavior
psychology will easily become as sterile as supposedly
it is exact. Too great an interest in available quanti-
tative methods is not a promising state of mind at a
time when the development of psychology depends
upon the discovery of new questions rather than upon
the monotonous repetition of standardized methods.
If it be said that behavior psychology does not need
this advice, I reply that Watson has been criticized
because his well-known observations on children
were not made in the sanctified form of quantitatively
controlled experiments. I do not think that these
observations give an entirely adequate account of
primary reactions and of early learning in children.
But they do reveal interesting facts which we might
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never have learned from columns of abstract figures.
Once an eminent psychologist was friendly enough to
say a few approving words about my own work on
intelligent behavior in apes. Still, he added, you
have missed the main point by not applying the sta-
tistical method. To my mind this statement shows a
certain inability to recognize the problems which I
tried to treat in a preliminary way. These problems
concern the characteristic forms of intelligent be-
havior in a particular species, as shown in various
situations. Everything that is valuable in these
observations would disappear if “results” were han-
dled in an abstract statistical fashion. Under these
circumstances, a warning against glorification of
quantitative procedures alone still seems indicated.
Quantitative research, I repeat, presupposes qualita-
tive analysis in which fruitful problems are discov-
ered.

In physics, measuring usually results from specific
questions, questions which are in a way preliminary
hypotheses concerning unknown phases of nature.
Observed but enigmatic facts are, of course, over and
over again explained in physics by assumptions about
unknown parts of nature. But the physicist does not
make such assumptions for their own sake. Any par-
ticular assumption which serves to explain certain
observations has consequences quite apart from these
facts. All interest is naturally concentrated on these
consequences and on their examination. Take this
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example. What happens in electrolytical conduc-
tion? Arrhenius makes the bold hypothesis that in
conducting solutions molecules are dissociated into
independent ions. The charges of these particles ex-
plain the fact that the solution is a conductor. But
if the ions are practically independent particles, their
independence must have consequences as to the optic
behavior of the electrolyte. These consequences are
soon tested in new experiments. The example shows
that a good hypothesis is just as essential to progress
in science as observation and measurement are. In
fact, the growth of physics can be described as a series
of movements back and forth from the first to the
second, and vice versa.

Organic systems offer countless puzzling facts to
which the same procedure can be profitably applied.
We know a few things about the effects of stimula-
tion upon the sense organs of our subjects. We also
observe their overt responses. But between these two
terms there is more terra incognita than was on the
map of Africa seventy years ago. Obviously, be-
havior depends upon the dynamics of the organism
as well as upon outer conditions. To the degree to
which the interior of the living system is not yet ac-
cessible to observation, it will be our task to invent
hypotheses about the events which here take place.
For much is bound to happen between stimulation
and response. This response cannot possibly be un-
derstood in terms of peripheral stimulation alone.
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Those who know the history of physics will be in-
clined to believe that this task of finding fruitful
assumptions about the hidden antecedents of behavior
is about the most important of all. The whole future
of psychology may depend on it. On this point all
the creative force of Behaviorism ought to be con-
centrated in a fine emulation of physics. The critical
attitude which Behaviorism shows toward introspec-
tion and direct experience is a merely negative fea-
ture of the school. Where are its specific positive
ideas? If I feel a trifle disappointed by the work of
Behaviorism, the reason is first of all a certain pov-
erty in the functional concepts which the school ap-
plies to the explanation of behavior. It is scarcely
a satisfactory achievement if the Behaviorist borrows
from physiology the concept of reflex action (includ-
ing the reflexes of inner secretion), and then adds
conditioning as the function which is to explain the
development of all new forms of conduct. Behavior-
ists, like many other people nowadays, seem to be
convinced negativists. ‘“Thou shalt not acknowledge
direct experience in psychology” is their first com-
mandment, and “Thou shalt not conceive of other
functions but reflexes and conditioned reflexes” is the
second. We need not return to the first thesis. The
second commandment appears to me incompatible
even with the modest knowledge of organic events
which is now at our disposal. Nor do I understand
for what reasons the organism should be conceived
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of as such a poor affair. I cannot help feeling that,
in excluding all but these two types of function,
Behaviorism exhibits an unwholesome narrowness.
While the school claims to be revolutionary, it ac-
tually is dogmatically conservative. Even now, as
an adult science, physics permits itself at least one
new idea about the nucleus of the atom per year. In
spite of the youth of psychology, it seldom seems to
occur to Behaviorists that new functional ideas could
be needed in our science. Apparently, when Be-
haviorism was born, somebody put final truth about
the functional possibilities of the organism into the
cradle.

Why do I say that the functional concepts of Be-
haviorism are poor? My statement is caused by a
comparison with the various processes which the
physicist attributes to the inanimate world. And, I
repeat, some simple physical systems are far richer in
the variety of their functions than is the nervous sys-
tem of man in the eyes of a Behaviorist. To be
sure, no soap-bubble has so far ever been condi-
tioned. Nevertheless, with the functional charac-
teristics which the soap-bubble does exhibit it appears
to me decidedly superior to the organism as seen by
the Behaviorist. The same statement holds for in-
numerable other systems of the inanimate world.
Even though they lack reflexes and conditioned re-
flexes, their conduct is often curiously reminiscent
of animal behavior. But in Behaviorism it would
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be heresy to follow such a hint. When beginning to
imitate natural science, Behaviorism excluded not
only direct experience from its program. Strangely
enough, it also excluded the wealth of functional con-
cepts which its ideal, physical science, offered for the
taking. Even some members of the school are begin-
ning to protest against this attitude.

An observer who looks without prejudice upon
human and animal behavior will hardly find that re-
flexes and conditioned reflexes are the most natural
concepts to be used in an explanation of the facts. But
once a person is deeply convinced that the whole truth
about the nervous system can be told in such terms, he
has, of course, no real incentive for free observation
of behavior. Since he feels no need of new functional
concepts, why should he bother about a kind of infor-
mation from which such concepts could arise. On
the other hand, the restriction of observation to the
counting of a few reactions, which alone are possible
in customary experimental situations, will serve to
protect the conservative scheme with which the Be-
haviorist works. Thus narrowness in observation
protects narrowness in theory.

But even with a more impartial interest in the vari-
ous forms of behavior, how are we to find new func-
tional concepts? Is not the gap between observable
conditions of stimulation and observable overt re-
sponses so large that hypotheses about connecting
functions must be premature? It goes without saying
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that we will use all hints which are given by nerve
physiology and endocrinology. But even the more
recent discoveries in these fields do not tell us pre-
cisely what we need for our purposes. In such a situa-

* tion virtually any assumption will be more useful

than mere waiting. The hypotheses of empirical
science are often based on somewhat meager evi-

~dence. Since such assumptions will be tested and

continually corrected, they can surely do no harm.
If they prove to be wholly or partly right, no one will
have scruples about the legitimacy of their origin,

If they are shown to be wrong or sterile, they can al-

ways be discarded and replaced by better ideas.

In actual fact, Gestalt Psychology has no particular
difficulty in developing its principal hypotheses about
the dynamics of the nervous system. In observations
on the behavior of animals and man, direct experience

-of the subjects is not involved. At any rate, if such
- an experience exists, the experimenter does not as-

sume that it exerts an influence upon the course of the
physiological events which are interpolated between
outside conditions and overt behavior. Assumptions
about these events must be such as to explain the ob-
served behavior without reference to non-physio-
logical factors. Direct experience is not a force
which could interfere with the chain of physiological
causation. (Dualists make the opposite hypothesis.
But I do not think that their way of thinking con-
tributes much to the functional analysis of behavior.)
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Although this is the way in which I have to think
about my subjects, I cannot exclude my own direct
experience when I observe their behavior. How
could I exclude it, since even when employing the
most indirect methods of physics, I have to rely on
perceptual facts? Moreover, we have seen, in the
study of behavior I have to use many forms of ob-
jective experience which are no longer used in the
quantitative procedures of physics. But if my ex-
perience is acceptable as the basis of my statements
about the behavior of others, why should I hesitate
to utilize it when developing hypotheses about the
functions of the nervous system?

Suppose I am being used as a subject. In this case,
the experimenter will again wish to know what hid-
den processes in my nervous system mediate between
observed stimulating conditions and observed be-
havior. But I can help him to build a bridge across
the gap. Many phases of my overt behavior are ac-
companied by direct experience. Now we do not
doubt that this experience is most closely related to
some of the processes about which the experimenter
wishes to have at least a working hypothesis. Under
these circumstances, it seems natural to use my direct
experience as a basis for theoretical operations. It
is quite true, not all events in my nervous system
which contribute to my behavior are accompanied
by direct experience. To this extent any hypothesis
to which we are led in this fashion will be of limited
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'gcope. It must be left to physiology to transcend
these limitations in the future. Unfortunately, at the
f“present time physiological views about the functions
of the brain are about as speculative as our own
guesses. Thus it will be advisable to make full use
of the chance which inference from direct experience
‘offers to the psychologist.

It is not proposed that for this purpose we intro-
spect in the technical sense of the word. Only simple
statements about experience, the kind of statements
‘which all observers of people, of animals, of instru-
ments, and so forth, are wont to make, will be
used for our enterprise. Let us begin with objec-
tive experience. Under normal conditions, objective
experience depends upon physical events which
stimulate sense organs. But it also depends upon
physiological events of the kind which we now wish
to explore. The physicist is interested in the former
fact: the dependence of objective experience upon
‘physical events outside the organism enables him to
infer from experience what those physical events
‘are. We are interested in the latter fact: since ex-
perience depends upon physiological events in the
‘brain, such experience ought to contain hints as to
the nature of these processes. In other words, we
‘argue that if objective experience allows us to draw
a picture of the physical world, it must also allow us
‘to draw a picture of the physiological world to which
it is much more closely related.
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Obviously, however, if the characteristics of con-
comitant physiological processes are to be inferred
from given characteristics of experience, we need a
leading principle which governs the transition. Many
years ago, a certain principle of this kind was intro-
duced by E. Hering. Its content is as follows. Ex-
periences can be systematically ordered, if their
various kinds and nuances are put together accord-
ing to their similarities. The procedure is com-
parable to the one by which animals are ordered in
zoology and plants in botany. The processes upon
which experiences depend are not directly known.
But if they were known, they could also be ordered
according to their similarities. Between the two
systematic orders, that of experiences and that of
concomitant physiological processes, various rela-
tionships may be assumed to obtain. But the relation
between the two orderly systems will be simple and
clear only if we postulate that both have the same
form or structure qua systems. Sometimes this prin-
ciple is more explicitly formulated in a number of
“psychophysical axioms.”* In our connection, it
will suffice if we give some examples of its appli-
cation.

A sound of given pitch can be produced in many
degrees of experienced loudness. In geometrical
terms, the natural systematic order of all these loud-
nesses is a straight line, because in proceeding from

1 Cf. G. E. Miiller, Zeitschr. f. Psychol.,, 14, p. 189.

PSYCHOLOGY AS A YOUNG SCIENCE 59

the softest to the loudest sounds we have the im-
pression of moving continuously in the same direc-
tion. Now, what characteristic of accompanying
brain events corresponds to experienced loudness?
The principle does not give a direct answer. Rather,
it postulates that whatever the characteristic in ques-
tion may be, its various nuances or degrees must
show exactly the same order as the loudnesses do,
i.e., that of a straight line. Also, if in the system
of experiences a particular loudness is situated be-

¢ tween two other loudnesses, then in the order of

related brain events the physiological factor cor-
responding to the first loudness must also have its

i place between the processes corresponding to the two
others. This gives the equality of structure of the

two systems to which the principle refers.

It seems that the all-or-none law does not allow
us to choose “intensity of nervous activity” as the
physiological correlate of experienced degrees of
loudness. But the principle can be equally well ap-
plied if the frequency or density of nerve impulses
is taken as the correlate of loudness.

As another example, colors may be discussed in
thelr relation to accompanying brain processes. This
relation has been considered most thoroughly by G. E.
Maiiller.* To be sure, his assumptions go beyond the
principle now under discussion in that he makes hy-
potheses about retinal processes. The principle as

1 Loc. cit.
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such applies only to the brain processes which under-
lie visual experience directly. His theory is also more
specific, since it includes a statement about the na-
ture of the retinal processes as such. They are as-
sumed to be chemical reactions. This transgression
of the principle is perfectly sound for the following
reason. If the system of color experiences and that
of related physiological processes are to have the
same structure, these physiological events must be
variable in just as many directions or ‘“dimensions”
as the colors are. It is quite possible that chemical
reactions constitute the only type of process which
satisfies this condition. Thus the principle of iden-
tity of system structure serves to restrict the number
of facts which may be considered when more specific
hypotheses are desired.

Gestalt Psychology works with a principle which
is both more general and more concretely applicable
than that of Hering and Miiller. These authors
refer-to the merely logical order of experiences
which, for this purpose, are abstracted from their
context and judged as to their similarities. The
thesis is that when related physiological events are
also taken from their context, and also compared as
to their similarities, the resulting logical order must
be the same as that of the experiences. In both cases,
it will be seen, the order in question is the order of
dead specimens as given the right places in a mu-
seum. But experience as such exhibits an order
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which is itself experienced. For instance, at this
moment I have before me three white dots on a
black surface, one in the middle of the field and the
others in symmetrical positions on both sides of the
former. This is also an order; but, instead of being
of the merely logical kind, it is concrete and belongs
to the very facts of experience. This order, too, we
assume to depend upon physiological events in the
brain. And our principle refers to the relation be-
tween concrete experienced order and the under-
lying physiological processes. When applied to the
present example, the principle claims, first, that
these processes are distributed in a certain order, and
secondly, that this distribution is just as symmetrical
in functional terms as the group of dots is in visual
terms. In the same example, one dot is seen between
the two others; and this relation is just as much a
part of the experience as the white of the dots is.
Our principle says that something in the underlying
processes must correspond to what we call “between”
in vision. More particularly, it is maintained that
the experience “between” goes with a functional
“between” in the dynamic interrelations of accom-
panying brain events. When applied to all cases of
experienced spatial order, the principle may be for-
mulated as follows: Experienced order in space is
always structurally identical with a functional order
tn the distribution of underlying brain processes.
This is the principle of psychophysical isomor-
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phism in the particular form which it assumes in the
case of spatial order. Its full significance will be-
come clearer in the following chapters. For the
present I will mention another application of the
same principle. It is a frequent experience that
one event lies temporally between two others. But
experienced time must have a functional counter-
part in brain events just as experienced space has.
Our principle says that the temporal “between” in
experience goes with a functional “between” in the
sequence of underlying physiological events. If in
this manner the principle is again generaily applied
we arrive at the proposition that experienced order
in time is always structurally identical with a func-
tional order in the sequence of correlated brain
processes.

The field of application of the principle is not
restricted to temporal and spatial orders. We ex-
perience more order than merely that of spatial and
temporal relations. Certain experiences belong to-
gether in a specific fashion, whereas others do not, or
belong together less intimately. Such facts are again
matters of experience. The very moment I am writ-
ing this sentence, a disagreeable voice begins to sing
in a neighbor’s house. My sentence is something
which, though extended in time, is experienced as a
certain unit to which those sharp notes do not belong.
This is true even though both are experienced at the
same time. In this case our principle assumes this
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form: units in experience go with functional units in
_the underlying physiological processes. In this re-
spect also, the experienced order is supposed to be a
" true representation of a corresponding order in the
5' processes upon which experience depends. This last
~application of the principle has perhaps the greatest
importance for Gestalt Psychology. As a physio-
- logical hypothesis about sensory experiences as well
" as about more subtle processes, it covers practically
. the whole field of psychology.
I have just taken an example from outside the
- realm of objective experience in the strict sense of
' this term. A sentence which I am formulating is
not a part of objective experience in the way in
~ which a chair before me is such an experience. And
_yet my statement about the sentence is no less simple
. and obvious than were the others, which referred to
~order in experienced space and time. This is not
- always so, however. The observation of subjective
- experiences cannot be recommended without limi-
. tation. In the present connection, only very simple
statements in this field can be regarded as sufficiently
“reliable. Nor need we at present transcend the
realm of objective experience. We have just seen
“that it provides an adequate basis of operations for
our immediate purpose.
~ In the preceding paragraphs my own experience
" has served as a material which suggests assumptions
' about the nature of otherwise unobservable constitu-
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ents of behavior. Now, the only way in which I
can bring my observations in this field before the
scientific public is through spoken or written lan-
guage which, as I understand it, refers to this experi-
ence. But we have decided that language as a
sequence of physiological facts is the peripheral out-
come of antecedent physiological processes, among
others of those upon which my experience depends.
According to our general hypothesis, the concrete
order of this experience pictures the dynamic order
of such processes. Thus, if to me my words repre-
sent a description of my experiences, they are at the
same time objective representations of the processes
which underlie these experiences. Consequently, it
does not matter very much whether my words are
taken as messages about experience or about these
physiological facts. For, so far as the order of
events is concerned, the message is the same in both
cases.

If we now go back to the observation of behavior,
we have to deal with language as a particular form
of behavior in human subjects. Here again we may
safely regard language as a message which refers
to facts outside the field of language. Only the most
superficial view would treat words merely as pho-
netic events. When listening to a scientific argu-
ment, the Behaviorist himself will find that he reacts
not to the phonetic characteristics of speech but to
its symbolic meaning. For instance, he will regard

PSYCHOLOGY AS A YOUNG SCIENCE 65

as equivalent such nouns as “experiment” and “Ver-
such,” “animal” and “Tier,” although in both cases
the first and second words are phonetically quite

‘different. Why should this attitude be changed

when the speaker happens to serve as a subject, and

‘to give us a revealing report?

To repeat, the statements of a subject may be
taken as indicative either of his experiences or of
the processes which underlie these experiences. If
the subject says, “This book is bigger than that other
one,” his words may be interpreted as referring to
a “comparison-experience’’ of his, but also as repre-
sentative of a corresponding functional relationship

“between two sensory processes. Since from our point

of view the same order is meant in both cases, the
alternative is of no particular importance. From

‘the point of view of behavior psychology, the physi-

ological interpretation must be given; but there is

‘no reason why the other interpretation ought to be

excluded. The behavior of a chick can tell me

~without words that he is able to react to one bright-

ness in its relation to another. On the other hand,
if in the course of an experiment a human subject

‘tells me that one object appears to him brighter than

another, the scientific import of this sentence is pre-
cisely the same as that of the chick’s behavior. Why
then should language, which is one of the most in-
structive forms of behavior, be ignored by the ex-
perimenter? Surely, by applying the same technique
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to man as we apply to the chick, we can avoid the
use of language in human psychology. But why
should we? The Behaviorist’s dislike of language
seems to have merely historical reasons. The Intro-
spectionists have used “verbal reports” in their at-
tempts to dissect experience. I am ready to admit
that what they have called introspection has seemed
to be of limited value. Unfortunately, as a result
of such mistaken efforts, Behaviorists are now nega-
tively conditioned not only to introspection as such,
but also to other, entirely innocent, things which
commonly accompany introspection. Hence their
dislike of language.
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CHAPTER II11
A Criticism of Introspection

Round about the accredited and orderly facts of every
science there ever floats a sort of dust-cloud of excep-
tional observations.

W. JAMES, The Will to Believe.

ILLIAM JAMES has well described how a
sudden interest in certain “irregular” phe-
nomena often marks the beginning of a new era in
science. At such times, what has been exceptional
often becomes the very center of scientific work. We

. shall now become acquainted with introspection as a

procedure by which an artificial system of psychology
is protected against a similar revolution. The pro-

" tection is achieved by a technique which serves to dis-

card particularly interesting observations. In dis-

. cussing introspection, I do not intend to consider a

particular school. What I have to say refers to all
psychologists who treat experience in the manner
which will be discussed in the following paragraphs.

For the most part, Introspectionists are likely to
agree with my criticism of Behaviorism. In fact,
some may have recognized their own arguments in the
preceding chapters. What, then, is the difference be-
tween Introspectionism and the point of view of Ge-

stalt Psychology? This difference will become ob-
67
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vious as soon as we consider how experience is to be
observed. First of all, I propose to examine the way
in which Introspectionists deal with objective experi-
ence, the field in which they have been particularly
active. Surprisingly enough, the premises of their
work will prove to be quite similar to those of Be-
haviorism.

‘The very moment we try to observe experience in
an impartial fashion we are bound to hear objections
from the Introspectionist. If I say that before me on
my desk I see a book, the criticism will be raised that
nobody can see a book. If I lift the book, I shall be
inclined to say that I feel its weight as something ex-
ternal to my fingers and roughly in the place in which
the book is also seen. These statements, my critic
would remark, are typical of the language of un-
trained observers. He would add that for the prac-
tical purposes of common life such statements may
be entirely satisfactory, but that none the less they
differ widely from the descriptions which a trained
psychologist would have to give. For instance, the
statements imply that the terms “book” and “desk”
refer to objects or things. In correct psychological
discussion such terms are not admissible according to
the Introspectionist. For if observation is to give us
the simple and primary data of experience, we must
learn to make the all-important distinction between
sensations and perceptions, between the bare sensory
material as such and the host of other ingredients with
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which this material has become imbued by processes
of learning. One cannot see a book, the Introspection-
ist tells us, since this term involves knowledge about a
certain class of objects to which the present specimen
belongs, about the use of such objects, and so forth.
Pure seeing has nothing to do with such knowledge.
As psychologists, we have the task of separating all
these acquired meanings from the seen material per se,
" which consists of simple sensations. It may be diffi-
cult actually to effect the separation, and to concen-
trate on the sensations with which alone we ought to
be concerned; but the ability to do so is precisely
what distinguishes the psychologist from the layman.
Everybody must admit that originally the lifting of
a book cannot have given the experience of a weight
which is external to the lifting fingers. In the begin-
| ning there can have been only sensations of touch, and
perhaps strain, within the fingers. It follows that the
weight outside must be the product of a long develop-
ment in which the pure sensations in our hand have
gradually been connected with other factors. A simi-
lar consideration shows at once that among the genu-
ine sensory data there can be nothing like objects.
Objects exist for us only when sensory experience has
become thoroughly imbued with meaning. Who can
deny that in adult life meaning pervades all experi-
ence? Eventually it even leads to a kind of illusion.
To Germans the German noun “Igel” sounds as
though no animal but a hedgchog could have this
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name. The word “eagle,” however, which in Eng-
lish has the same sound as “Ige/” in German, sounds
to an American or Englishman as though only an
“Adler” could be called by this name.* In this in-
stance it will be admitted that we must discriminate
between the auditory experience as such, which is
the same in both languages, and the attached mean-
ings, which vary from one country to the other.
Again, the sign 4 fairly looks its meaning of the
operation of adding, especially if it is seen between
numbers; and yet it might as well have been chosen
as a symbol for the operation of dividing. If for
a moment we hesitate to accept this last statement,
we do so only because the connection of a particular
meaning with this simple figure has been impressed
upon us ever since we went to school. But once the
enormous strength of the connection has been real-
ized in the present situation, we shall be ready to
admit that probably nothing in the naive experience
of an adult can be devoid of similar influences. Even
the most imposing characteristics of given experi-
ences may derive from this source.

Now, meaning in this sense depends upon personal
biography. It represents a somewhat accidental
trait of our experience. In psychology, we must
therefore try to ignore it and to focus only on the
actual sensations. The procedure by which this is
achieved is called tntrospection.

19A4dler” is the German word for “eagle.”
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When I was a student, all young psychologists
learned this lesson most thoroughly, although in
some cases the doctrine was transmitted implicitly
rather than in a clear formulation. Unfortunately,
if Introspectionism is right about this, direct ex-
perience as such has only limited value. Of all ob-

]CCthC experience only selected parts are likely to
E survive when the great house-cleaning has been com-

‘pleted.

The main question is, of course, according to what
criteria some experiences are to be selected as genu-
ine sensory facts while all others are discarded as
mere products of learning. Whatever the answer
‘may be, we will now consider a few examples which
-in essential respects differ from those discussed in
‘the preceding paragraphs.

Suppose, while standing at a street corner, we see
‘a man approaching us. Now he is ten yards away,
‘and presently five. What are we to say about his
size at the two distances? We shall be inclined to
say that at both distances his visual size was approxi-
mately the same. But such a statement, we are told,
‘is utterly inacceptable. A simple consideration in
'geometrical optics shows that during the man’s ap-
~proach his visual height must have doubled, and
that the same holds for his width. His total size
must therefore have become four times the area which
it was at ten yards. If this is to become entirely clear,
we must repeat the observation in the laboratory.
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Here we replace the man by two cardboard rec-
tangles. The sides of the first are two and three
inches long; those of the second, six and nine. If
now the first is held before our eyes at a distance of
one yard and the second at three yards, they must
have the same size from the point of view of optics;
for their linear dimensions vary exactly as do their
distances. It is quite true, the rectangle at the
greater distance appears much larger than the nearer
one. But this is precisely what the Introspectionist
does not accept as a true statement about the sensory
facts. Such a statement, he will say, cannot refer to
actual sensory experience. He will also offer a proof
that his opinion is right. He will invite us to look
through a hole in a screen which he holds before
our eyes. The two rectangles now appear on a
homogeneous background, because the screen hides
all other objects. Under these conditions the differ-
ence between the sizes of the rectangles will prob-
ably be somewhat reduced. If it does not entirely
disappear, the experimenter may go further in help-
ing us to see the sizes as they actually are according
to his conviction. He may darken the room, and
turn the light on only for a fraction of a second.
This serves to exclude movements of the eyes and
of the head. It is quite possible that now the rec-
tangles have the same size. The Introspectionist
may also invite us to practice in a certain fashion
vhich I cannot here describe, and after some training
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the rectangles may indeed assume the same size, even
if the screen with its hole and any other devices are
omitted. Once this has been achieved, the Introspec-
tionist will be satisfied. Now, he will say, you know
what introspection means. After all, he will add,
trained observers are bound to find the rectangles
equal. Otherwise, people might go so far as to be-
lieve that the after-image of an object changes its
size according to the distance from which they see it
upon a screen, because in untrained observation the
size of the after-image does seem to change when the
distance of the fixation point from the eye is varied.
Of course, according to the Introspectionist, it can-
not actually change, since under these circumstances
the area of the retinal after-effect remains strictly
constant.

My next example may be regarded as a natural con-
sequence of the first. When dining with friends, in

- what shapes do we see the plates on the table, to the

left, to the right and opposite us? We shall be in-
clined to say that they are circular, just as our own

- plate. But this again is a statement which the Intro-

spectionist will not accept. According to him, they
must be elliptical ; and he will add that once we have
thought about their projection upon our retina we
shall have to admit that this is true. In fact, some of
the plates must be very flat ellipses, and even our own
plate will become an ellipse as soon as our eyes do not
look down upon it vertically. To this case a similar
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procedure may be applied as has been used in the
preceding example. On a screen which is oblique to
the direction of the eye is shown a circle; on another
plane, at right angles to the direction of the eye, an
ellipse is presented. The shape of the latter figure is
chosen in such a manner that its projection upon the
retina has the same shape as the projection of the
circle from its oblique plane. An untrained observer
will maintain that he sees the circle as a circle and the
ellipse as an ellipse. But the Introspectionist main-
tains that in actual sensory experience there are two
virtually identical ellipses. He will offer us a screen
with two holes in it, through which we can see both
forms, but which excludes the data by which the
angles of the planes could at first be recognized. Now
both shapes do look alike; both look like ellipses.
Thus the Introspectionist seems to have made his
point. With some training, he will again remark,
anybody can see these real sensory facts, even without
the screen, provided he assumes the right attitude,
the attitude of introspection. As a further elucida-
tion, he will remark that if an after-image is pro-
jected on planes of different angles in relation to the
eye, the image will seem to change its shape as we
project it on one plane or another. Since during these
observations the retinal after-effect does not change at
all, only uninformed people will trust what they seem
to be seeing under these circumstances. Thus the im-
portance of observing given sensory experiences by
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way of trained introspection appears to be convinc-
ingly demonstrated.

Another paradoxical experience has been widely
discussed ever since Helmholtz wrote his Physio-
logische Optik. An untrained observer sees not only
sizes and shapes of objects more constant than cor-
responds to the variations of retinal sizes and retinal
shapes; the same holds for the way in which he seems
to see brightnesses in their relation to the varying in-
tensities of retinal projection. Suppose that a vertical
screen is placed on a table, near a window and paral-
lel to it. On the window side of the screen a black
paper is laid on the table, and symmetrically on the
other side of the screen, a white paper. The papers

. are selected in a special manner: the dark one, which
F is exposed to the direct illumination from the win-
[ .

i/ dow, reflects the same absolute amount of light as the

white paper, which receives so much less light. In
spite of this fact, the former paper appears black and
the latter white. This again is an observation which
the Introspectionist refuses to accept, because un-
der the given circumstances the images projected upon

' the retina of the observer are both equally intense.

He assumes that the sensations, i.e. the brightnesses

B of the papers, must therefore be the same. He also

believes that this equality can actually be demon-
strated. Once more he will take a piece of cardboard
with two small holes in it, and will hold it so that one
of them is filled by a section of the black, and the
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other by a section of the white paper. Now the sur-
roundings of the papers, the vertical screen, and so
forth, are excluded from vision. And under these
conditions the same nuance of gray appears in both
openings. Clearly, he tells us, these are the true sen-
sations. He is also likely to point out that after some
practice most people can recognize the equality of
the two brightnesses without the help of any special
device. When this is the case, they have learned to
observe in the attitude of introspection. At the time
when painters were still interested in the represen-
tation of objects, they generally assumed this attitude
in order to see the right brightnesses of things.

All these facts, the so-called constancies of size,
shape and brightness, are from this point of view
mere illusions, which must be destroyed if the true
sensory phenomena are to appear. In this and in
other respects they are comparable to a great many
other “optical illusions,” the diagrams of which fill
pages in the textbooks of psychology. There is, for
instance, the famous Miller-Lyer pattern, the figure
with the arrow-heads, between which two equal lines
seem to have strikingly different length. When this
pattern is repeatedly inspected, and if the subject
makes an effort to detach the objectively equal lines
from their surroundings, he will soon find that the
illusion becomes less striking, until eventually it may
entirely disappear. It seems to follow that the in-
equality of the lines as first seen has not been a sensory
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fact. If we believe what the Introspectionists say,
the same can also be demonstrated as follows: The
two figures are drawn precisely one above the other.
If now the observer focuses his attention upon the
two left ends of the equal lines, he will find that an
imaginary connection of these ends is vertical. If he
makes the same test with the right ends, he will find
the same result. If we have any knowledge of ge-
ometry, we seem thus forced to admit that both lines
have the same length. Similarly, it can be shown that
most other illusions disappear, if the observer is care-
ful to assume the right analytical attitude. How,
then, can these illusions be regarded as genuine
sensory facts?

Here is a further example. During the past thirty
years stroboscopic movement has been thoroughly in-
vestigated by German and American psychologists.
Under appropriate conditions successive presentation
of two lights at two points not too distant from each
other results in an experience of movement from the
first to the second. But if the observer adopts the
attitude of introspection, he finds nothing but a “gray
flash.” Consequently, the Introspectionists say, any
reports about actual movements in such a situation
must be received with suspicion. Did not Benussi’s
subjects describe similar experiences when two points
of their skin were touched in rapid succession? In
their description the experienced movement did not
for the most part occur along the surface of the skin;
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rather, it formed an arc through empty space and
touched the skin only at the points of actual stimula-
tion. As the Introspectionists see it, such an experi-
ence cannot possibly belong to the world of touch
alone. All tactual experiences stay, of course, on the
skin.

If all observations of this kind are illusions which
deceive us not only as to the nature of given physical
conditions but also about our own sensory data, then
some powerful factor must be at work which obscures
these data so long as they are not revealed by intro-
spection. We already know what the nature of the
distorting influence is. At least the Introspectionist
is quite convinced that, just as in previous instances,
it can only be learning. He argues as follows: The
man who approaches us on the street does not seem
to grow larger as for simple optical reasons he should.
The circle which lies in an oblique plane does not ap-
pear as an ellipse; it seems to remain a circle even
though its retinal image may be a very flat ellipse.
The white object with the shadow across it remains
white, the black paper in full light remains black,
although the former may reflect much less light than
the latter. Obviously, these three phenomena have
something in common. The physical object as such
always remains the same, while the stimulation of our
eyes varies, as the distance, the orientation or the il-
lumination of that constant object are changed. Now,
what we seem to experience agrees with the actual
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invariance of the physical object much better than it
does with the varying stimulations. Hence the terms
constancy of size, constancy of shape and constancy
of brightness. Clearly, this is just what we have to
expect if such constancies spring from our knowledge
of the physical situation, in other words, if they de-
velop in some form of learning. Day after day, since
early childhood, we have found that when we ap-
proach a distant object it proves to be much bigger
than it seemed to be from a greater distance. In the
same way we have learned that objects in oblique
orientations do not exhibit those real shapes which
they show when inspected from in front. Again
in the same fashion we have become thoroughly
acquainted with the fact that objects seen under ab-
normal conditions of illumination show wrong bright-
nesses or darknesses which are replaced by the right
ones when conditions become normal. Such observa-
tions have been repeated so many times, and we have
so fully learned what the real sizes, the real shapes
and the real brightnesses are in each case, that gradu-
ally we have become unable to distinguish between
our acquired knowledge and actual sensory facts. As
a result, we now seem to see the constant real char-
acteristics while the sensory facts as such which, of
course, depend upon distance, orientation and illu-
mination, are no longer recognizable. Thus meaning,
knowledge or learning are just as effective in the
present examples as they are when we seem to be
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aware of “things,” of “weights” outside in space, and
so forth.

We can accept the Introspectionist’s claim that
probably few experiences remain entirely uninflu-
enced by learning. After all, this is not a novel
assumption. Moreover, he can point out that if un-
trained people seem to see what from this point of
view is merely an effect of learning, this is merely an
illusion which also occurs in other instances: we
remember the symbol 4, which looks like the sign
for addition. But the Introspectionist has further
arguments which seem to support his interpretation.
All effects of past learning can be effective only to
the degree to which they are recalled. Now, recall
presupposes that some parts of the present situation
can evoke what has been learned in the past. In the
case of the constancies, such parts are, among others,
the distances, the oblique orientations, and the vari-
ous illuminations, as seen in each case. Obviously,
then, if these distances, oblique orientations and vary-
ing illuminations are no longer visible, the normal
sizes, shapes and brightnesses cannot be reactivated.
But precisely this happens when the situations here
under discussion are observed through holes in a
screen. Under these conditions, the surroundings
of the crucial surfaces and, with the surroundings,
the distances, orientations and illuminations of the
surfaces are excluded from vision. Consequently,
there can be no recall of what we have learned about
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the situations; the constancies must disappear; and
the surfaces must for once exhibit their true sensory
characteristics. The same follows from the fact that
the constancies can be destroyed by introspection.
Obviously, in this procedure the sizes, shapes and
brightnesses of surfaces are to a degree separated
from their contexts. But, as we have just seen, this
means separation from the factors which would
otherwise cause recall of previously acquired knowl-
edge. It is therefore only natural that under these
conditions the pure sensory facts come to the fore.

If the size and the shape of after-images prove to
be surprisingly variable when the distance and the
orientation of the background are changed, this also
appears as a direct consequence of the Introspection-
ist’s explanation. After-images are localized upon
the background. If the distance and the orientation
of this background again operate as factors of recall,
a given after-image must seem to assume different
sizes and shapes when the distance or the orientation
of the background are varied.

The same explanation helps us to understand why
the constancies do not survive under extreme condi-
tions. Ten yards away a man appears to be scarcely
smaller than at a distance of five yards; but fifty
yards off he does look smaller, and a thousand yards

i away he is likely to become a tiny object indeed.

Most of the time we are, of course, interested in
objects in our neighborhood. Thus we learn little
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about things far off, and the result is that with in-
creasing distance true sensory experience is less and
less obscured by acquired knowledge.

It must be admitted that in all these arguments
there is great persuasive force. Many psychologists
do not for a moment doubt the truth of the explana-
tion in terms of acquired knowledge. This expla-
nation seems to satisfy a very natural tendency in
human thinking. Physicists who have never studied
psychology will give this explanation as soon as they
become acquainted with the facts we are here con-
sidering. If you demonstrate the phenomena to a
freshman, he will at once suggest similar interpreta-
tions.

The theory applies to countless facts. There is
practically no visual situation which does not exhibit
some of the experiences in question. When we open
our eyes, we behold sizes, shapes and brightnesses
all the time, and of these only a very few will escape
the verdict which is imposed on them by the Intro-
spectionist. It is not the facts themselves which are
exceptional; only the demonstration of their surpris-
ing deviation from what one should expect them to be
is something unusual. This demonstration is a matter
of psychological sophistication; the facts themselves
are affairs of every moment and of everybody.

Even so the extent of objective experience which
is not to be trusted has not yet been exhausted in these
paragraphs. The location of objects is open to
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similar criticism. When fixating a point before me,
I see the objects around it in various places which
correspond to the different positions of their images
on my retina. If I now fixate another point, the same
objects ought to appear in changed places since their
images now occupy new positions on the retina. But
actually the objects do not seem to have moved.
When the eye moves, their location in space proves
to be virtually independent of retinal position. Or
take the speed of seen movement. The same physical
movement may be seen from many different distances.
When I am ten yards away from the moving object,
retinal speed will be one half of what it is at a distance
of five yards. And yet, in my experience the speed
seems to be about the same in both cases. Clearly,
the explanation which has been given to the con-
stancies of size, shape and brightness also applies to
this constancy of visual speed. Thus, of the objective
experiences around us little is left that would be
called a true sensory fact by the Introspectionist.
None the less, this is not yet the most serious con-
sequence of the views held by Introspectionists.
Apparently, the phases of experience which are inter-
preted as products of learning will not only be ex-

cluded from the sensory world; they will also be
excluded from investigation in general. Most Intro-

spectionists, it is true, would hesitate to acknowledge
this as an explicit principle; but in their research

they actually proceed as though they had adopted it.
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Once an experience has had the misfortune of being
so interpreted, they seem to take no more interest in
its existence than they would take in the subject
matter of astronomy. This means that most objective
experience plays virtually no part in the Introspec-
tionist’s psychology. In fact, wherever observation
touches upon a somewhat unusual and therefore
particularly interesting phenomenon, the Introspec-
tionist is ready to offer his monotonous explanation,
and henceforth he is extremely unlikely ever to give
that phenomenon the slightest attention. Now, this is
a serious situation. Whether the empiristic explana-
tion, as the explanation by previous learning has been
called, is right or wrong, in common life we are
dealing almost exclusively with the first-hand objec-
tive experience which is discarded by the Introspec-
tionist. Toward this common experience all our
interests are directed. Millions of people will never
transform the objects of their environments into true
sensations, will always react to sizes, shapes, bright-
nesses and speeds as they find them, will like and
dislike forms as they appear to them without recourse
to introspection, and will therefore have no com-
merce with the particular sensory facts of which the
Introspectionist is so fond. Thus, if his attitude were
to prevail, such experiences as form the matrix of
our whole life would never be seriously studied.
Psychology would observe and discuss only such ex-
periences as are, to most of us, forever hidden under

A CRITICISM OF INTROSPECTION 8s

the cover of merely acquired characteristics. Even
the best Introspectionist is not aware of his true
sensory facts unless he assumes his special attitude,
which—fortunately for him—he drops when leaving
the psychological laboratory. So far removed from
common experience is his true sensory world that,
if we should ever learn its laws, all of them together
would not lead us back to the world we actually live
in. This being the case, the Introspectionist cannot
complain about his own fate. His psychology is
quite unable to satisfy people for long. Since he
ignores the experiences of daily life, and concentrates
on rare facts which only an artificial procedure can
reveal, both his professional and his lay audience will
sooner or later lose patience. And something else
will happen. There will be psychologists who will
take him at his word when he says that this is the
only right way of dealing with experience. If this
is true, they will say, the study of experience can
surely not interest us. We will do more lively things.
We will study natural behavior. At the present time
we know that what has just been described as a conse-
quence of the Introspectionist’s views is no longer a
possibility but a fact. Behaviorism has come into
existence very much in a reaction against Introspec-
tionism.

Let us return to our discussion of Introspectionism
as such. One would not be justified in calling its
findings “unreal.” When I apply the Introspec-
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tionist's methods I often find the same experiences as
he does. But I am far from attributing to such facts
a rare value as though they were more “true” than
the facts of everyday experience. If common ex-
perience involves acquired knowledge, the experi-
ences revealed by introspection depend upon the
attitude of introspecting. One cannot show that they
also exist in the absence of this attitude. Moreover,
if for a moment we take it for granted that all the
phenomena we have been discussing are actually
products of previously acquired knowledge, does it
follow that these phenomena are not actual facts,
and therefore devoid of psychological significance?
Is a certain amount of H,O which I have before me
no real chemical substance because I know that it
has been formed by the oxidation of hydrogen?
Would the hydrogen be a “true” chemical substance,
but not the water? Is water not to be investigated
by the chemist? I do not see why an experience
which is imbued with acquired knowledge is to be
regarded as less important than experiences which
are not so influenced. Take the case of the symbol +,
the appearance of which is surely affected by our
knowledge of a mathematical operation. When seen
between numbers it looks like “plus,” i.e., its acquired
meaning appears localized in the visual field.
Clearly, this is a strange fact which immediately
raises fascinating questions. Why are we not to
investigate such problems? The situation is precisely
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the same with regard to all other experiences to
which, correctly or incorrectly, the empiristic ex-
planation is being applied. Why should we ignore
the problems which they involve, when such labels
as learning, meaning and previously acquired knowl-
edge have been attached to them.

As a matter of fact, problems of this kind deserve
special attention. Among the examples which have
here been considered there are two kinds of phenom-
ena. One, to which the symbol + belongs, is clearly
defined by the fact that we actually know how during
childhood a certain meaning creeps into a given ex-
perience. For the second type, which is represented
by the majority of our examples, such an account
has not been given. By no means has it been demon-
strated that the objectivity of things, the localization
of weights outside our hand, the constancies of size,
shape, speed, location and brightness, and so forth,
are really products of learning. To most of us it
may seem extremely plausible that this is actually the
case; but none of the observations and arguments
which I have mentioned in this connection can be
regarded as convincing proof of the empiristic thesis.
Thus it is merely an hypothesis that facts of the
second class are not essentially different from those of
the first, and as an hypothesis it ought therefore to
be clearly recognized.

The customary thing to do with an hypothesis is to
subject it to tests. Does Introspectionism test its
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empiristic assumptions? We see no evidence that it
does, or intends to do so, since once the assumption is
made the Introspectionist is no longer interested in
the facts. Consequently, if all psychologists were
Introspectionists, such assumptions would never be
examined. This is the more disturbing since many
psychologists tend to lose their temper when their
empiristic convictions are called hypotheses. If these
convictions are no more than assumptions, what other
explanations will the Gestalt Psychologist offer?
Quite probably our criticism of the empiristic thesis
is only the beginning, and more or less fantastic new
notions about sensory function are to follow.

When a scientific discussion tends to assume this
direction, it has always touched upon some particu-
larly deep-rooted presupposition which one does not
want to see regarded as an open issue. This makes it
only the more obvious that the Introspectionist’s
attitude constitutes a danger to the advance of
psychology. For a moment let us suppose that the
constancies of size, shape, speed, localization, bright-
ness and so on are actually not products of learning.
The consequence would be that all these phenomena
belong to sensory experience. But if so, sensory ex-
perience would be something fundamentally different
from the aggregate of sensations which constitutes the
Introspectionist’s sensory world. It would follow
that his conception of sensory function must be dis-
carded. Of course, whether or not we have to draw

lar
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this conclusion depends entirely upon the validity
of the empiristic thesis. But precisely this thesis is

‘apparently not to be freely discussed and tested. This

is an extraordinary situation: as used by the Intro-
spectionist, the empiristic explanation serves as a
bulwark which protects his particular views about
sensory function. It seems that Introspectionists
adhere to the empiristic thesis not so much because it

' is as such attractive as because their firm belief about

a certain nature of sensory facts does not permit them
to acknowledge certain experiences. These “irregu-
” experiences are constantly being explained
away by the empiristic assumption, and therefore this
assumption must be right. That this is the correct
interpretation of the Introspectionist’s attitude will
be seen as soon as his arguments in favor of the em-

‘piristic hypothesis are closely examined. These
-arguments have little to do with learning, but very
‘much with convictions about the world of pure

sensory experience.
Take the constancy of brightness as an example.

.A white paper on which a shadow lies appears as

white, a black one in bright illumination remains
black, even if under these conditions the white paper

may reflect less light than the black one does. In this

experience, do the white and the black per se tell the

Introspectionist that they are products of previous

learning? By no means. His argument is entirely
indirect: since the observation is incompatible with
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his beliefs about the nature of true sensations, it
cannot be accepted. What can he do with it? The
Introspectionist is not at all embarrassed. Interpreted
as a mere product of learning, the constancy of
brightness becomes at once quite harmless.

Let us follow his argument in more detail. In the
present observation one can change the brightness
of the papers by looking at them in a special fashion.
Therefore, the Introspectionist says, the brightnesses
as first seen can not have been genuine sensory experi-
ences. This statement obviously implies a presup-
position about the nature of sensory facts. Such facts,
the Introspectionist assumes, must be independent of
changes in the attitude of the observer. But at this
point his reasoning is not entirely consistent. If in
the attitude of introspection an apparent white can
be transformed into a dark nuance, and an apparent
black into a relatively bright one, the opposite change
occurs spontaneously as soon as that attitude is dis-
continued. Thus the true brightnesses which are said
to be revealed during introspection are just as change-
able as the brightnesses which were seen before, and
are now seen again. From a purely logical point of
view, the experiences found during introspection
might therefore just as well be rejected, since they
disappear when the observer returns to his everyday
attitude. The Introspectionist, however, is far from
treating both experiences with the same measure. He
holds that what he experiences during introspection
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is true experience, and that it persists when he falls
‘back into a more naive attitude, although now it is
-again obscured by the effects of knowledge. Hence,
here must be a further belief which makes him
: .prefer his special sensory experiences.

This other belief is easy to find. Why is the Intro-
spectionist surprised by the constancies of size, shape,
localization, speed, and brightness? Why does he
not take these facts at their face value? Obviously,
because under the given conditions of stimulation he
expects to have experiences quite different from those
which he actually has. Visual size, he would say,
i should be proportional to retinal size; changes in
retinal shape should be followed by changes in seen
¢ shape; localization in the visual field should vary
with retinal position; visual speed with retinal speed;
‘énd visual brightness with retinal intensity. Now,
while the everyday experience of the layman con-
B tradicts these expectations all the time, the special
: attitude cultivated by Introspectionism succeeds in
obtaining those other experiences which we always
ought to have. This is the fact which makes the
Introspectionist prefer his particular findings, and
which also makes him believe in a permanent, though
‘hidden, existence of such “pure sensations.” Thus it
becomes apparent that the procedure and the results
of introspection are sanctioned by their agreement
with certain premises about the relation between
stimulation and sensory experience. The same prem-
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ises lead, of course, to the condemnation of many
phenomena such as the constancies. Nobody can
understand the ways of Introspectionism who is
not aware of this decisive point. As a young
student, how many times have I read that the
Miiller-Lyer illusion does not represent a true
sensory fact because it can be destroyed by analytical
observation and corresponding practice. If this
be taken as a proof, one kind of experience is
obviously given a higher value than another. Why
should this be the case? The answer is that one
experience agrees with what peripheral stimulation
makes one expect, while the other does not. The one
that does not agree is discarded with the aid of
empiristic assumptions or other devices of a similar
kind. A second fundamental conviction, then, which
underlies the scientific decisions of Introspectionism
is this: the characteristics of true sensory experiences
depend only upon corresponding characteristics of
peripheral stimuli.

The Introspectionist’s belief takes a still more
extreme form. How does he proceed in order to
find the true sensory facts, say, in the case of bright-
ness constancy? He tries to isolate parts of the white
and of the black paper so that they are no longer
related to their specific environments. Isolation, it
seems, is also the procedure by which the Miller-
Lyer illusion can be destroyed, and similarly in all
the other cases. Such an analytical attitude will have
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effects similar to those of a screen with a hole, which
conceals the specific surroundings of objects and gives
them instead a new homogeneous environment. If
now the disturbing facts disappear, this effect of
isolation is explained by the exclusion of all factors
which otherwise distort the true sensory situation.
How do these factors operate? According to the
Introspectionist, they act as cues for the processes of

¢ recall which import previously acquired knowledge.
¢ We have to realize that at this point the Introspec-
§' tionist’s interpretation is once more one-sided. With-

out any doubt, isolation of facts in the sensory field
affects these facts. Under these circumstances they
tend to be more strictly related to local stimulating
conditions. But for this two entirely different expla-
nations may be given: (1) Either true sensory experi-
ence always depends upon local stimulation alone, and

it is only the recall of previously acquired knowledge

which depends upon factors in the environment.
This is the Introspectionist's view. (2) Or sensory
experience in a given place depends not only on the
stimuli corresponding to this place, but also on the

‘stimulating conditions in the environment. I will at

once remark that this is the view held by Gestalt
Psychology. With the second interpretation as with
the first, isolation and the introduction of a homo-
geneous environment will tend to make local experi-
ence correspond better to local stimulation. The
Introspectionist, however, considers only one alterna-
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tive. He prefers the thesis which allows him to
believe that local sensory facts are strictly determined
by local stimulation. His partiality in this respect
is also obvious when it is not empiristic assumptions
but other hypotheses by which he protects his picture
of a simple sensory world. In a well-known example,
when subjects make eye movements along the main
lines of the Miiller-Lyer pattern, which are objec-
tively equal, these movements prove to have different
amplitudes for the two parts of the pattern, and the
difference corresponds to the difference of their
appearance, i.e., to the illusion. From this it has been
concluded that the illusion is not a visual fact; that,
rather, it is caused by such asymmetrical eye move-
ments, or at least by corresponding innervation
tendencies. This statement is biased because, in case
the two lines actually have different visual length in
the first place, the eye movements or innervation
tendencies will, of course, be similarly asymmetrical.
Only a prejudiced person can draw the conclusion
that such observations prove the indirect genesis of
the Miiller-Lyer effect. And what is the prejudice of
such a person? He will under no circumstances
admit that the length of a line depends upon more
conditions than the length of its retinal image. The
most fundamental assumption of Introspectionism is
therefore this: true sensory facts are local phenomena
which depend upon local stimulation, but not at all
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‘upon stimulating conditions in their environment.*
Only if we know this rule can we understand on what
.occasions the Introspectionist begins to introspect.
ery seldom do we find him introspecting when
imple relations between local stimulation and sen-
sory facts obtain without a special effort. But where
prima facie such relations do not obtain he will
‘always take recourse both to his introspective pro-
cedure and to the assumptions which serve to protect
his main thesis.

Our inquiry has led to a remarkable result. At
rst the tenets of Introspectionism appear to be
harply contrasted with the views of Behaviorism.
If the Introspectionist is not the advocate of direct
experience, who else should be able to play this role?
In actual fact, however, his enthusiasm for direct
‘experience is obviously limited. Introspectionism
follows the orders of an authority to whom the testi-
‘mony of experience as such means little. This
-authority subjects direct experience to a screening
-process, finds most of it defective, and condemns it
to corrective measures. The authority is commonly
called physiology of the sense organs. This branch
of physiology has very definite ideas about the sensory
functions of the nervous system. When the Intro-

1 This is the famous mosaic hypothesis. Some Introspectionists have
said that Gestalt Psychology must also acknowledge certain relations
between stimulating conditions and sensory facts. Quite! We do not
argue against relations between such conditions and sensory facts in
general, but only against a rigid relation between local stimulation and
local experience.
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spectionist mentions physiology, he seems to talk
about a helpful servant. But when we look at the
facts, the servant is the Introspectionist’s master.
This being the case, does Introspectionism differ
quite as much from Behaviorism as was our first
impression? If we compare the physiological
premises of Introspectionism with those of Behavior-
ism, we shall soon realize that, on the contrary, in
this respect the two schiools have much in common.
The main concepts of Behaviorism are those of
the reflex and the conditioned reflex. The principal
characteristic of reflex action consists in the fact that
nerve impulses travel from a receptor along pre-
scribed paths to prescribed centers, and from these
along further prescribed paths toward an effector
organ. This conception explains the order of organic
reactions in their dependence upon given stimuli: the
order is enforced by a particular arrangement of the
conductors. It is true, Behaviorists do not suppose
that such anatomical arrangements are entirely rigid
and constant. But although a certain diffusion of
excitation is admitted, the only biological value of
this “tolerance” is seen in the fact that other condi-
tions, which can make the connections quite rigid,
have thus a certain range of possibilities to work
upon. In this fashion, order of function is to a degree
prescribed by the reflex arc; but, at a higher level of
the nervous system, connections may be built (or
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blocked) by another factor. This other factor is
conditioning.

With this picture we can now compare the ideas
which underlie the Introspectionist’s criteria for true
sensory experience. First, local sensation depends
upon local stimulation. It does not depend upon
other processes in the nervous system, not even upon
those which issue from adjacent parts of the same
sense organ. The only assumption which can explain
this independence of local sensation is conduction of
processes along insulated pathways from one point
of the sense organ to one point in the brain, where
activity is accompanied by sensory experience. But
this is only the first half of a reflex arc, so that in this
respect Introspectionism entirely agrees with Be-
haviorism. Now, if often experience does not seem
to obey this principle, the reason lies in a second
principle. At a higher level of the nervous system,

- connections which did not exist originally may still

be formed in individual development. As a conse-
quence, certain experiences will regularly be fol-

‘lowed and accompanied by others, particularly in

the form of recall which adds its material to those
experiences. Essentially, this principle is the same

- as that of conditioning, inasmuch as in both cases the
formation of new connections is the main point.

Hence, here again we find no real difference between

- Introspectionism and Behaviorism.
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During their lively dispute as to whether intro-
spection or the objective observation of behavior is
the right procedure in psychology, it does not occur
to either party that another question might be much
more urgent, namely, whether their common assump-
tions about the functions of the nervous system are
adequate. Both seem to regard these assumptions as
self-evident. And since their essential premises are
taken for granted by both, we cannot be surprised to
find the same conservatism in Introspectionism as
disturbed us in Behaviorism.

Most Introspectionists do not seem to realize that
psychology is a very young science, and that therefore
its future must depend upon discoveries which are un-
suspected at the present time. At least in sensory
experience, the essentials of all possible observations
are finally given to them before they begin to observe.
Accordingly, they show a negativistic attitude when-
ever observations do not agree with the established
truth; and their experimentation tends to become a
merely defensive procedure. If others point to new
facts which do not fit, they are eager to remove the
disturbance by introspection and auxiliary assump-
tions. Criticism of new observations is a healthy pro-
cedure in science; but I have known Introspectionists
who spent their scientific lives in bitter defence of
their dogma.

Under these circumstances, I do not see why Intro-
spectionism should be preferred to Behaviorism. In
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their fundamental concepts the two schools are so
much alike that all their disputes remind me of un-
necessary quarrels in a family. At any rate, the
principal questions of Gestalt Psychology refer to
an issue which is never mentioned in their discussions,
because for these schools it does not yet exist: Is it
true that the processes underlying experience and
behavior depend upon the connections of nerve paths,
and that changes in the conductivity of these connec-
tions constitute an individual’s development?
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CHAPTER IV
Dynamics as Opposed to Machine Theory

T sometimes happens that people are conservative

and right at the same time. But it seems highly
improbable that our young science is right in holding
conservative views, when these views are constantly
contradicted by actual experience, and must all the
time be protected by such devices as the empiristic
hypothesis.

Once the arguments of Introspectionism are sub-
mitted to thorough examination they prove to be
hardly convincing. In one of our examples, an
experience of movement resulted when two points on
the subject’s skin were touched in succession. This
experience was not admitted as a true sensory fact
because the movement had the form of a curve
through empty space, only the ends of which were
felt on the skin (c¢f. p. 77£f.). But why should the
experiences which arise from stimulation of a sense
organ invariably be localized in the place in which
this sense organ is localized as an experienced object?
In vision, this is not the case; forms or colors are not
seen where we feel our eyes to be. Neither, for the
most part, are sounds heard where we localize our
ears. Behind the Introspectionist’s argument there

seems to be some confusion of the peripheral
100
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. processes caused by stimulation with the sensory ex-

periences which follow, and therefore also of the
physiological locus of the former with the experi-

- enced location of the latter.

The example shows that the apparent self-evidence

~ of such arguments prevents their critical considera-
tion. In the present instance any such examination

destroys that self-evidence at once. In this chapter
I will try to show that the same holds for the main

i assumptions of Introspectionism and Behaviorism.
;. These assumptions are by no means axiomatic,

although they agree with a common prejudice which

" probably has an age of more than a thousand years.

We have seen that these convictions can be kept
alive only so long as they are defended by empiristic

~ explanations of opposed facts. Now, much experi-

mental work on the experiences discussed in the pre-

“ceding chapter bears upon these explanations. For

instance, in order to learn that sometimes white is
black and vice versa, an individual would obviously
need time and many lessons, particularly since he has
to learn it so thoroughly that eventually the products
of his learning will appear in his visual field as
specific nuances of brightness which replace the true
sensory facts. Thus we should expect that young or
very primitive subjects do not, to any considerable
degree, show brightness constancy. But when I tested
chickens, they proved to possess approximately as
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good a brightness constancy as I do.* Similar experi-
ments on size constancy with children (from two
years up), and with young apes, also gave positive
results.” Though it would be difficult to demonstrate
that learning has no influence whatsoever upon the
phenomena in question, it seems now extremely un-
likely that such phenomena are altogether effects of
previously acquired knowledge. To repeat, I do not
deny that objective experience is imbued with other
acquired characteristics. But where this influence is
not actually proved to exist, no indirect arguments
can be accepted in lieu of such a demonstration.
Since in these instances the empiristic explanation
has lost so much of its plausibility, a radical change
in fundamental principles appears to be unavoid-
able. In other words, the phenomena we have here
discussed, such as the constancies of size, shape,
location, speed and brightness, the stroboscopic move-
ment, the well-known optical illusions, and so forth,
must now be given the same weight in our under-
standing of sensory processes as the “normal” sensa-
tions of the Introspectionist. We readily grant that
at a given distance and on a homogeneous background
visual size depends principally upon retinal size, that
(apart from contrast and other similar exceptions) in
a given illumination brightness depends upon retinal

1 “Optische Untersuchungen am Schimpansen und am Haushuhn.” 4?-
kandl, d. Preuss. Akad. d. Wiss., 1915,

20p. cit. and Frank, Psychol. Forsch., 7, 1926; 10, 1927. Beyrl,
Zeitschr. f. Psychol., 100, 1926.
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intensity, and so on. In these cases, size, brightness,
etc., are found to vary with the properties of local
stimulation, because influences which are exerted by
surrounding stimuli are not of a kind that would
interfere with this simple relation. For the same
reason, when the attitude of introspection is adopted,
experiences may be found to correspond to local
stimulation, because this analytical attitude can
temporarily suppress the influence of surrounding
stimuli.

By no means do we admit, however, that this isola-
tion of local facts represents a more “normal” state
of affairs. Rather, if in objective experience obser-
vations are taken at their face value, our fundamental
asumptions about the processes underlying such ex-
perience must be sharply opposed to the premises of
Introspectionism and Behaviorism. Our view will
be that, instead of reacting to local stimuli by local
and mutually independent events, the organism re-
sponds to the pattern of stimuli to which it is exposed ;
and that this answer is a unitary process, a functional
whole, which gives, in experience, a sensory scene
rather than a mosaic of local sensations. Only from
this point of view can we explain the fact that, with
a constant local stimulus, local experience is found
to vary when the surrounding stimulation is changed.

“Unitary process” and “functional whole” are,
however, terms which may sound a bit vague to most
scientists. It therefore seems advisable to present our
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thesis in more detail. This discussion will be greatly
facilitated if we first ask ourselves just why the now
prevailing views have seemed so utterly convincing
to one generation after another.

The chief reason seems to be that sensory experi-
ence tends to be an orderly affair, and that the same
holds for the behavior to which it gives rise. Now,
since the early days of European science man has been
convinced that, when left to what is often called their
own blind play, the processes of nature never produce
orderly results. Does not the accidental intercourse
of forces in the physical world produce chaos and
destruction everywhere? Science has been able to
formulate some laws which isolated processes always
follow. But where many factors operate at the same
time, there seems to be no reason why things should
develop in the direction of order rather than chaos.

On the other hand, we know that chaos can be
prevented, and order enforced, if proper controls are
imposed upon acting factors from the outside. As
soon as man begins to restrict the possibilities of
function by rigid constraining conditions of his
choice, he can compel the forces of nature to do
orderly work. But it is generally taken for granted
that this is also the only way in which order can be
imposed upon physical events. This has been man’s
conception of nature for thousands of years; and in
our day we still impose order on nature in the same
fashion when we construct and operate the machines
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of our factories. In such machines, nature is allowed
to cause movement, but the form and order of this
‘movement are prescribed by the anatomy of the ma-
‘chines, which man, not nature, has provided.

~ From this point of view, a young science will tend
to presuppose the existence of special constraining
‘arrangements wherever the distribution of processes
“in nature is found to be orderly. Aristotelian astron-
‘omy is a good example. The movement of the stars
exhibits a remarkable order, so different from what
‘one expects to occur in free nature that the assump-
‘tion of controlling arrangements seemed necessary to
the Greek theorists. Obviously, they thought, the

“possibility of a star running wild or a planet going
-astray is excluded by something that constrains their

‘course. In Aristotelian theory the stars are therefore

“fixed on rigid crystal spheres which turn and take

the stars along. No wonder that the stars have

“regular orbits. Even engineers appear in the picture:
‘Aristotle speaks of stellar deities who keep the
‘machinery in working order. Three hundred years
“ago this conception still filled many with pious awe.

:And yet the functional significance of its crystal

“spheres was the same as that by which order is im-

posed on function in the machines of a mill. Man

* has a pathetic longing for rest and safety. For a long
“while this need wa$ satisfied by the primitive hy-

‘potheses of Aristotelian astronomy, however crude
nd narrow they may now appear to us. What was
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so shocking in Galileo’s astronomical discoveries?
That he found so much going on in the sky, and that
as a consequence the astronomical order was so much
less rigid than people had been able happily to
believe before. If the heavens began to show such a
lack of rigid reliability, if they approximated the
restlessness of terrestrial conditions, who could feel
secure in his most important beliefs? Thus primitive
fear inspired the furious attacks which the Aristote-
lians of his time directed against Galileo. It seems
quite possible that the excitement produced by
Harvey’s discovery of the circulation of the blood
contained a similar element of fear, because this dis-
covery suddenly disturbed the conception of man as
a rigid structure. With so much unrest in his interior,
did not life as a whole become a most precarious
affair?

The same motive expressed itself in the tendency
of early biological thought to explain all remarkable
characteristics of organic life, and most of all its
striking order, by special arrangements which enforce
this order. Descartes’ “mechanical” interpretation
of organic functions may have been bold enough in
some respects ; but he was only conservative in assum-
ing that—apart from the influence of one engineer,
the soul—the orderly play of processes in the organ-
ism is enforced by arrangements, connections, and
channels. Figuratively, the organism was for him
what the sky had been for Aristotle—full of crystal
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spheres. He did not know the laws of dynamics, it is
true. But though we know much more about these
laws, the main changes in biological theory since his
time seem to have been refinements of his way of
thinking rather than discoveries of essentially new
concepts concerning the order of function in biology.
What is our own situation in this field? To be sure,
the machine conception of life now meets with some
scepticism. On the other hand, biologists do not yet
appear to have a much better explanation of organic
order.

The possibilities of alternative explanation will be
more readily recognized if we try to get a more pre-
cise picture of machine theory as developed in
astronomy and biology. In a physical system events
are determined by two sorts of factors. In the first
class belong the forces and other factors inherent in
f the processes of the system. These we will call the
i dynamic determinants of its fate. In the second class
we have characteristics of the system which subject
its processes to restricting conditions. Such deter-
minants we will call fopographical factors. In a
conducting network, for instance, the electrostatic
forces of the current represent its dynamic phase.
On the other hand, the geometrical pattern and the
chemical constitution of the network are topograph-

ical conditions which restrict the play of those forces.
.- Tt will at once be seen that, while in all systems of
nature dynamic factors are at work, the influence of
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special topographical conditions may be at a min-
imum in one case and predominant in another. On
an insulated conductor electric charges are free to
distribute themselves in any way which respects the
boundaries of the conductor. If actually the charges
assume a particular distribution which represents an
equilibrium, this happens for dynamic reasons. In a
steam engine, on the other hand, the piston can move
only in one fashion which is prescribed by the rigid
walls of the cylinder.

We are thus led to a classification of physical
systems which has the greatest relevance for our
problem. We assume that, in all systems with which
we are concerned, processes are strictly determined
by factors of some kind. But we must always remem-
ber that systems vary tremendously as to the relative
influence of limiting topographical conditions, on the
one hand, and dynamic factors, on the other. To the
degree to which topographical conditions are rigidly
given, and not to be changed by dynamic factors, their
existence means exclusion of certain forms of
function, and the restriction of processes to the possi-
bilities compatible with those conditions. The most
extreme case is that of a system in which pre-estab-
lished topographical arrangements exclude all possi-
bilities except one. As an example of this type I have
just mentioned a piston, the motion of which is
prescribed by the walls of a cylinder. In this case
the steam in the cylinder tends to expand in all
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directions, but owing to the given topographical con-
straints it can do work only in one direction, the
one in which the piston is free to move. In such a
system nothing but motion as such is dynamically
determined. The direction of the motion is pre-.
scribed by the cylinder.

This extreme relation between dynamic factors
[l and imposed topographical conditions is almost or

i\ entirely realized in typical machines. The variety of

different one-way functions which may be enforced
in one such system or another is enormous. But the
general principle is everywhere the same. Some-
times, it is true, dynamics is allowed a bit more
freedom than the absolute minimum. Still we do
not construct machines in which dynamic factors are
the main determinants of the form of operation.

Clearly, it was a machine in this sense of which
Aristotle first thought when he considered the order

i of celestial movements. His spheres were topo-

graphical conditions which he supposed to enforce
thatorder. Since Descartes neurologists have worked
with similar assumptions wherever neural function
in animals and in man exhibited striking order. As
L they saw it, neural dynamics as such would never
¥ make for coordinated function. Thus the assumption
of special anatomical conditions became a matter of
course in any case in which the nervous system

§ showed orderly behavior.

Under these circumstances, it is not particularly
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astonishing that both Introspectionists and Behavior-
ists work with premises in which the machine type of
function is tacitly taken for granted. Consider vision,
for example. So many stimuli impinge upon the
retina at a given time. And yet, there is generally
no confusion in the visual field. One object appears
here, another there, apparently just as they are dis-
tributed in physical space. Points which are neigh-
bors in physical space are neighbors also in the visual
field. The center of a circle in physical space appears
as the middle of a similarly symmetrical figure in
vision, and so forth, All this order is as remarkable
as it is necessary for our commerce with the world.
Now, the order in which the images of objects are
projected upon the retina is easily explained by the
existence of the pupil, the lens, and so on. But what
about the processes which are propagated from the
retina to the brain, and here determine visual experi-
ence? Since this experience still seems to show the
same order, there must be factors which everywhere
prevent confusion. Only one kind of factors seems
capable of achieving this: the visual nervous system
must consist of topographical arrangements in enor-
mous numbers, and these arrangements must keep
nerve function everywhere on the right track. If
from each point of the retina nerve impulses are con-
ducted along prescribed pathways toward equally
prescribed termini in the brain, and if in the totality
of these termini the geometry of retinal points is
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repeated, then dynamic factors are completely pre-
vented from influencing the distribution of the neural
flow, and thus the result will be order. This order
is a matter of anatomy rather than of factors inherent
in the flow.

In the case of touch and hearing similar considera-
tions would lead to similar results. We will now
turn to the facts of learning and habit formation. In
trying to explain these facts, psychologists have said
that in some parts of the nervous system, for instance
between its visual and auditory sectors, pathways are
not fixed once for all in early youth. According to
this view, either no paths are at first ready for con-
duction, or else from one point of the tissue several
paths conduct processes equally well in several direc-
tions, so that no particular order is prescribed. In
the adult, however, a great many associations are
established between the two sectors, and the accuracy
of recall shows that now events occur in a directed
and orderly fashion. The thing we have before us
on the table is called a book, and its parts, pages. It
is a serious pathological symptom if some one cannot
recall these names when the objects are before him
as visual facts. The normal order in the play of the
associations suggests this explanation: Where at first
no conducting paths, or several paths of equal con-
ductivity, were given, learning has singled out one
path by making it better conducting than all the
others. Consequently, processes will now follow this
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one path. If for the time being we disregard the
question how learning actually does ‘this kind of
thing, the order of association and recall is explained
by the assumption. Obviously, the explanation is
given in terms of topographical conditions. It is true,
in the present case these conditions are not supposed
to exist in infancy; it is also true that the changes by
which the conditions are established remain a bit
obscure ; but once we grant that they are established
when associations are formed, the direction of events
is now as rigidly enforced and as independent of
dynamic factors as is conduction in the visual sector
as such. Just as a railroad train remains on its tracks
because these constitute a way of least resistance, and
just as the enormous power of the engine has no in-
fluence upon the direction of the train, so order in
association and recall is a mater of pathways, and
the nature of the processes which travel along these
pathways has no influence upon their course.

We will now discuss the consequences of this view.
First of all, all order which is found in mental events
is now explained in terms of either inherited machine
arrangements or secondarily acquired constraints.
Thus, if a given performance is not an instance of
learning as such, its causes must lie either in original
topographical conditions or in past learning, i.e., in
acquired changes of such conditions.” It will be seen

1In the first class we may include anatomical arrangements which are

pot ready at the time of birth, but gradually develop to their final form
by maturation.
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that this alternative coincides with that of nativistic
and empiristic explanations." The discussions be-
tween nativists and empirists leave no doubt that a
nativistic explanation has always meant an explana-
tion in terms of inherited anatomical facts. If in a
given case such an explanation does not seem to be
acceptable, then only one other possibility is left,
namely, that of learning. It never occurs to the
authors in question that function might be orderly
when neither inherited nor acquired arrangements
in the nervous system are responsible for the fact.
Often, the consideration of such a further alternative
is regarded with deep suspicion, as though the intro-
duction of vitalistic notions were imminent.

What happens at the end of a one-way street
depends upon the events which happened at its
entrance at an earlier moment. According to the
present picture of sensory function, objective experi-
ence must be composed of purely local sensory facts,
the characteristics of which are strictly determined
by corresponding peripheral stimuli. For the sake
of the maintenance of order, processes in individual
pathways and in corresponding cells of the brain have
been separated from one another and from the sur-
rounding tissue. It follows that no processes in
other parts of the nervous system can alter sensory

1 The term “empirist” has not, of course, the same meaning as the
term “empiricist.”” While the latter refers to a philosopher who claims
that all knowledge grows from outside experience, the former refers to a
g)sych.ologist who tends to explain a maximum of mental facts by previous
earning.
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experience; more particularly, sensory experience
cannot be influenced by any changes of the subject’s
attitude. If we enumerate the intensive and qualita-
tive characteristics which the elements of the field
exhibit at a given time, the result must be an exhaus-
tive account of the field. Thus sensory experience is
a mere mosaic, an entirely additive aggregation of
facts; and this mosaic is just as rigid as is its physio-
logical basis. We have every reason to add that in
this picture sensory experience is also incredibly
“poor.” Any function by which the various parts of
the field could be interrelated is made impossible.
The only dynamic events which can happen are
located in elements; and their distribution as a whole
is no more than a geometrical pattern.

In the machine theory of the nervous system, con-
nections between cells in the brain and effector organs
(such as the muscles) are of the same type as the
connections between points of sense organs and those
cells. Under these circumstances, a thoroughly
adequate formula for research in psychology will be
as follows: we have to discover what reactions in the
effector organs go with given stimuli. This is the
well-known stimulus-response formula which has for
long enjoyed considerable prestige in American
psychology. It agrees entirely with the view that
the nervous system is devoid of any characteristic
processes of its own.

The fact that in this theory the dynamic factor is
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reduced to minimal importance has one more conse-
quence. In physics, dynamic interrelations depend
upon the characteristics of the interrelated processes
and materials. For example, in a solution which
contains Na,SO, and BaCl,, BaSO, will be precipi-
tated because of certain characteristics of Ba, SOs=
and H,O which, in their mutual relations, determine
what happens in the mixture. Two electric currents
cause mutual attraction of their conductors, if both
flow in the same direction; but repulsion occurs, if
the currents have opposite directions. The rule is
general that “characteristics in relation,” as exem-
plified in these cases, are decisive for interaction. It
will be obvious that since the machine theory excludes
any dynamic interrelations among the parts of a field,
such a field can be put together in any arbitrarily
chosen fashion. In a mere mosaic each element is
entirely indifferent to the nature of its neighbors.
No other consequence of the theory shows quite so
clearly what is involved in the exclusion of dynamic
interrelations. For we have just realized that if such
interrelations exist, physical facts are surely not in-
sensitive to the characteristics of other facts in their
neighborhood. This point will again be mentioned
when we discuss association and recall in another
chapter.

When confronted with this picture of their as-
sumptions about physiological functions, most psy-
chologists will hesitate to agree. They will declare
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that preliminary guesses about the processes of the
nervous system ought not to be taken too literally.
Who does not admit, they would say, that in some
parts of the tissue there are leaks in the conducting
connections? My answer is that if the first tentative
picturing of nervous function uses analogies only of
one kind, the machine type, then other analogies have
probably never occurred to the theorists. Prelimi-
nary or final, it is a machine picture with which we
are here dealing, and no essentially different prin-
ciple is ever mentioned. As to the question of leaks,
this concept contributes no more than a certain lack
of precise function in the machine. It still pre-
supposes as the normal case that order is enforced by
separation of local events; and it is far from pointing
out positive consequences which lack of complete
separation would have. In this fashion our ideas
about nervous processes may become more nebulous
than a consistent machine theory is; but I cannot see
that this means a new way of explaining order of
function. Just what is supposed to happen if all con-
ductors leak a bit at certain points? Would not local
processes simply mingle? If not, what else do the
theorists expect to happen? I am afraid that they
will have difficulties in answering this question.

Let us once more compare theory with observation.
It was quite clear to us that constancy of brightness
and constancy of size are, as facts, incompatible with
the assumptions of the machine theory; for in both
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cases sensory experience is surely not determined by
corresponding local stimuli alone. Precisely because
of this predicament, we remember, recourse was
taken to empiristic explanations. But since, in the
meantime, animal psychology has offered strong
evidence against these explanations, it must now be
admitted that neither the empiristic nor the nativistic
assumptions can be right. Thus we must try to find
a kind of function which is orderly and yet not
entirely constrained by either inherited or acquired
arrangements. If such an alternative exists, we shall
have to apply it also to other observations, such as
the constancies of shape, speed, location, and so forth.
They are, on the whole, so similar to the constancies
of brightness and size that an explanation which fits
the latter is extremely likely to throw light also on
the former. This means, of course, that the alterna-
tive between nativistic and empiristic assumptions
must be quite generally mistaken.

The Introspectionist’s thesis that changes of atti-
tude do not influence true sensory experience is also
incompatible with actual facts. The thesis almost
amounts to an arbitrary definition of true sensory
experience. As a matter of sheer observation, I can
“by introspection” transform the white in the shadow
and the black in full light into two similar grays.
There can hardly be a more radical influence of atti-
tude upon sensory experience than this transforma-
tion. The same holds for all instances in which
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introspection destroys natural experience and thus
finds its true sensations. That this is what happens
in introspection is widely recognized at least with
regard to one observation. When analyzing a musical
sound, we may hear several notes in succession which
emerge from the original unit. Many admit that in
this case a special attitude transforms one sensory
datum into another; and that the sound heard as one
is just as good a sensory fact as the overtones which
appear during analysis. But if this be granted, how
can we object to similar evidence in other instances?

As to the statement that sensory experience is a
mosaic of purely local facts in the sense that each
point of a sensory field depends exclusively upon its
local stimulus, I must repeat that no grounds have
ever been given for this radical assumption. Rather
it seems to be the expression of an a priori belief
about what ought to be the nature of things, experi-
ence to the contrary notwithstanding. As far as
observation goes, local retinal stimulation does not
alone determine what the size, the shape, the location,
and the brightness of local experience is to be; neither
does retinal speed alone determine seen speed, as it
ought to, if only the geometry of retinal facts deter-
mined spatial experiences. As a matter of observa-
tion, a great many so-called illusions may be cited as
showing that local processes depend upon sets of
stimuli. To a degree this controversy will eventually
be settled by pragmatic principles: that side will win
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whose principles prove more fruitful in the further
development of psychology.

In the case of one observation almost all psycholo-
gists agree that local sensory experience is determined
by more than merely local stimulation. The case is
that of color contrast, which at the present time most
psychologists suppose to be an effect of interaction
in the nervous system. Here the point-to-point
correlation between retinal stimuli and sensory
experience is no longer defended, because the determi-
nation of local experience by conditions in a larger
area is too evident. But after this concession, how
can we proceed as though nothing serious had
happened? It took science some time to accept
obvious evidence even in this case. Helmholtz re-
fused to do so. In order to save his fundamental
premise, i.e., the point-to-point determination of local
sensory facts by local stimuli, he made, of course, use
of empiristic hypotheses. But in our time, after the
first step has been taken, we should realize not only
that one theory of contrast has taken the place of an-
other, but also that a fundamental principle in the
whole field of sensory experience can no longer be
held. When in the future an experience is found to
be at variance with local stimulation, we shall have to
consider the possibility that, just as contrast, such an
experience depends upon a set of stimuli rather than
upon local stimulation alone. In a similar way we
may eventually understand why in some cases par-
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ticular attitudes of the subject affect sensory experi-
ence. Once it has been shown that sensory experience
in a given place is influenced by stimulation in a
larger area, there is, of course, no reason why such
an influence should not also be exerted by processes
which go with a particular attitude.

In the following chapters we will discuss further
facts which point in the same direction. There is, in
the first place, what is now generally called the or-
ganization of sensory experience. The term refers
to the fact that sensory fields have in a way their own
social psychology. Such fields appear neither as uni-
formly coherent continua nor as patterns of mutually
indifferent elements. What we actually perceive are,
first of all, specific entities such as things, figures, etc.,
and also groups of which these entities are members.
This demonstrates the operation of processes in which
the content of certain areas is unified, and at the same
time relatively segregated from its environment. The
machine theory with its mosaic of separate elements
is, of course, incapable of dealing with organization
in this sense.

Furthermore, it has been shown that many sensory
experiences cannot be related to purely local condi-
tions of stimulation because such local conditions
never give rise to anything like those experiences. The
facts to which I am alluding are attributes only of
certain areas in space and of stretches in the dimen-
sion of time. Now, extended physical processes, the
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parts of which are functionally interrelated, may also
have characteristics of their own, characteristics
which cannot be related to merely local conditions.
But the machine theory of the nervous system
excludes this possibility, because the assumption of
extended processes with functionally interrelated
parts is incompatible with the principal tenets of the
theory.

In the machine theory, we have seen, any local
sensory fact is strictly determined by its stimulus.
Consequently, the characteristics of stimuli in their
relations to one another can play no part in the de-
termination of local sensory experience. They can
do so only if processes in the brain are free to inter-
act. Interaction in physics, we remember, depends
throughout on the “characteristics in relation” of the
interacting facts. Now, if we review available
knowledge in the field of sensory experience, we find
that in countless instances local sensory data depend
upon the relation between local stimuli and stimuli
in the neighborhood. This holds for the case of con-
trast and that of tonal fusion, also for the observations
which have been discussed in the preceding chapter.
The constancy of brightness, for instance, depends
upon the relation of the illumination and brightness
of the surrounding field to the brightness of the ob-

» ject under observation. It will soon become apparent
that organization as we defined it a moment ago also
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depends upon local characteristics in their relations
to one another.

In view of these facts, we are surely not exaggerat-
ing if we say that the machine theory of the nervous
system is quite unable to do justice to the nature of
sensory experience. Everything in this field points
toward a theory in which the main emphasis lies on
dynamic factors rather than on anatomically pre-
scribed conditions. Moreover, in many observations
field dynamics is almost directly revealed to the sub-
ject. This is the case, for instance, when sudden
stimulation, or a change of stimulation, is followed
by sensory events rather than states. Suppose that
a bright figure suddenly appears in the dark. Such a
figure has neither its full size nor its right place at
once. It appears with an energetic movement of
extension as well as of approach. Again, when it
suddenly disappears, it does so with a movement of
contraction and recession. In terms of the machine
theory such observations are entirely incomprehensi-
ble. Or take the fact that in touch, as well as in vision
and hearing, objects and events change their places
when other objects and events are added. The physi-
ologist von Frey has shown that when two points of
the arm are touched at the same time the distance be-
tween them is much shorter than corresponds to their
locations when given alone. Scholz and Kester have
both measured the mutual attraction which two lights
or two sounds exhibit when presented under certain
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conditions. Woithout the great historical prestige
which the machine theory still enjoys, nobody would
hesitate to take these observations as evidence of
dynamic interaction. The stroboscopic movement,
which obviously belongs in the same class, is now
generally known as the fact on which Max Wer-
theimer based his first protest against the mosaic
theory of sensory experience.! If two stimuli are
successively projected upon different places of the
retina, the subject generally sees a movement which
starts from the locus of the first and ends in the region
of the second (cf. Ch. ITI). Under favorable condi-
tions subjects will not report about two impressions.
Rather, one thing will be seen moving from one place
to the other. How can a theory which interprets
sensory fields as mosaics of independent local facts
deal with such observations? 'The stroboscopic
movement has been widely discussed, and empiristic
arguments have, naturally, played a great part in the
debate. But there is no longer any question about the
main point: if objective conditions and the attitude
of the observer are not entirely inadequate, the strobo-
scopic movement is a striking phenomenon. After
all, the art of motion pictures is based on the strobo-
scopic effect. There are, of course, people who do
not trust observation when it contradicts the postulates
of machine theory. Perhaps such opponents can be

1 Zeitschr. f. Psychol.,, 61, 1912.
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convinced by the fact that, when repeated in a given
area, stroboscopic movements give negative after-
images of their occurrence just as ordinary move-
ments do. Historically, Wertheimer’s investigation
was the beginning of Gestalt Psychology. In the
present discussion I am following another line merely
because I doubt whether the stroboscopic movement
represents the best material to be used in a first intro-
duction.!

There are, of course, several arguments which
have served to defend the machine theory. Some-
times it has been said that this theory gives us a par-
ticularly clear and simple picture of nervous function,
a picture which everybody can understand, since in
practical life order is everywhere enforced by ar-
rangements ad hoc. 1 must confess that such a policy
of the least scientific effort seems to me unacceptable.
When our questions refer to the actual nature of a
certain subject matter, the comfort and the habits of
the scientist do not count at all. Furthermore, only
the psychologists, neurologists and physiologists save
time and effort by assumptions which explain order
by constraining arrangements in the tissue. They
simply hand their problems down to somebody else;
for, whenever a problem of function is interpreted
as one of constraining arrangements, the science of
biological developments, of ontogeny and phylogeny,
is implicitly asked to explain the origin of the his-
tological arrangements. Thus the avoidance of diffi-
culties in some sciences here means more difficulties

1 Benussi has contributed greatly to the investigation of these problems.
His work on similar facts in the field of touch has been mentioned above.
Some extremely important characteristics of the stroboscopic movement
have been discovered by Wertheimer and Ternus (Psyckol. Forsch., ¢,
1926).
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in others. Also, sooner or later functional problems
must be treated in functional terms. It may perhaps
be possible to explain the ontogeny of anatomical
structures by special arrangements which operate in
the egg and germ; but nobody will attempt to ex-
plain phylogeny by arrangements which have forced
it to take a certain course.

As a further argument it could be pointed out
that, as a matter of obvious anatomy, the organism
does contain special arrangements which guarantee
adequate function. Surely, such facts cannot be de-
nied. As an example, the mere existence of connect-
ing fibers between the sense organs and related parts
of the brain proves the fact. But let us not forget
that there is another conducting system in the organ-
ism which clearly shows the limitations of machine
theory. In the blood vessels a great many sub-
stances are continually being transported from cer-
tain places to others. To be sure, the blood vessels
as such constitute an arrangement ‘‘for transporta-
tion”; but within this system there are no special
arrangements for carrying each component of the
fluid to its right place. In this case, selection and
order depend solely upon the relation between the
various chemical parts of the blood and the state of
the various tissues at the time. Hence, the existence
of large organs in the anatomical sense does not
prove that all details of function are kept in order
by machine arrangements.

Often we are told that the fibers of nerves actu-
ally are separate conductors in which essentially in-
dependent impulses travel. Now I wonder whether
we can still maintain that impulses in the various
fibers of a given nerve travel quite independently of
one another. Quite apart from this, physiological
investigations leave no longer any doubt that in

125
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ganglionic tissue the functions of individual nerve

cells are dynamically interrelated.

If the facts of sensory experience can be explained
neither by inherited nor by acquired arrangements,
what is the decisive factor in sensory function? Let
us return to our statement that in physical systems
the relative influence of topographical conditions, on
the one hand, and of purely dynamic factors, on the
other, varies enormously. In typical machines the
rdle of topographical conditions prevails to such an
extent that dynamic factors serve only to cause
displacements along a path laid down by those
conditions. Such machines represent, however, an
altogether special type of physical system. Outside
the narrow world of man-made machines there are
innumerable other physical systems in which the
direction of processes is by no means completely
determined by topographical arrangements.

Let us consider a drop in a current of water which
moves along a narrow pipe. Why does the drop
move? If we ignore inertia, it moves because pres-
sure in the water is higher behind the drop than it is
in front. So long as the walls of the pipe exclude all
other possibilities, this difference of pressure can have
effects only in one direction. Let us suppose, how-
ever, that there is no pipe, and that the drop now be-
comes part of a much larger volume of water. In its
new environment the drop will probably also move.
But in this situation it is exposed to many gradients of
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pressure, and its movement will be in the direction of
the resultant gradient. This movement is, of course,
just as strictly determined as was the movement in
the pipe, but now there are no particular constraining
arrangements at each point which prescribe its direc-
tion. In the new situation, any drop within the cur-
rent takes its particular course for dynamic reasons;
it follows the resultant force at each moment and in
all places. But how are these forces themselves deter-
mined at each point? They are determined by all
displacements and corresponding changes of pressure,
which have occurred the moment before. In fact, to
a degree they are also determined by the way in which
our particular drop has just been moving. All this
means, of course, that it is free interaction among the
parts of the water on which its flow at each point
depends. To be sure, somewhere in such a system
displacements are usually constrained by rigid limit-
ing conditions, for instance, by walls which force the
surface of the liquid to move along their surface. If,
however, no such constraining conditions are given
in the interior of the volume, then it is left to interac-
tion alone to determine what happens at each point.
Naturally, nothing can happen at any point which is
incompatible with the constraints given at the surface.
But this is the only way in which these limiting con-
ditions influence the flow. Their influence makes
itself felt by the enforced behavior of the flow in their
immediate neighborhood, and by the dynamic con-
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sequences of this behavior in all other parts of the
volume. It is events of this type which are almost
entirely prevented in machines; and the now prevail-
ing neurological theories assume that they are also
prevented in the nervous system. Gestalt Psychology
sees no convincing grounds for this assumption. In
actual fact, this school suggests that such processes
are of paramount importance in physiology and psy-
chology.

In a pipe, a drop of water moves in a way which
tends toward equalization of the differential pressure.
Such is the operation of forces at all points of all
systems. When the drop is surrounded by a larger
volume of water, not only its own movement but also
that of the current as a whole illustrates the same
rule. But now the direction of the flow at each point
also depends upon the tendency of the dynamic factors
to bring about equalization of pressure.

Pipes can be so constructed that virtually any par-
ticular order may be imposed on the flow in the whole
system. In this case, the resulting order is enforced
by exclusion of free, i.e., dynamically determined, be-
havior. Naturally, we must ask ourselves whether
order can also result when the distribution of events
depends upon the play of free interaction. Have the
Aristotelians and the theorists of neural function been
right in assuming that free interaction invariably
leads to disorder? At first, what happens around us
in nature seems to corroborate their opinion: when
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forces and processes blindly meet, the result is for
the most part chaos and destruction. But the situa-
tions of which this is true are commonly more or less
of this type: In the beginning we see a thing at rest or
a process which uniformly takes its course. Sud-
denly a new factor impinges from the outside upon
the thing or the process; after a short while another
such disturbance, independent of the first, makes it-

self felt, and so forth. Under these circumstances, it

is true, almost anything may happen, and the end
result of such accumulated accidents is likely to be
destruction. This, it seems to me, is the picture which
most men have in mind when they refer to the free
play of forces in nature—as though accidental impact
were the only form of interaction.

For our present discussion, however, other situa-
tions are much more interesting. For instance, if in
a large vessel water moves in one way or another,
there is at a given moment a certain amount of pres-
sure at each point, and everywhere the differences
between local pressures tend to change the distribu-
tion of the water and its flow. Now suppose that the
vessel itself does not change, and that no outside fac-
tors accidentally impinge upon the system, what will
be the result of the continual interaction among the
parts of the water? If we try to find the answer by
imagining the water divided into small volumes, each
of which moves with the resultant gradient of pres-
sure at its place, and thereby changes this gradient; if
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we notice that in this way the pattern of the flow will
generally not remain the same even for smallest
fraction of a second; then we shall soon be inclined
to dismiss the task as being beyond our capacity, and to
conclude that no more order can result in this
situation than is the case where events depend upon
accumulated accidents. However, in this we are
entirely wrong. We are merely projecting our own
confusion into the course of objective events. Thus
we become guilty of anthropomorphism. The physi-
cist takes quite a different view of the situation. Both
observation and theoretical calculation make him con-
clude that, in general, dynamic interaction within a
system tends to establish orderly distributions.

Let us return to an example which has been
mentioned in the beginning of this chapter. To
Aristotelian theorists the striking order of astronom-
ical movements appeared inexplicable without the
assumption of rigid constraints by which the stars are
kept on the right tracks. Now, in modern times
nobody believes in the crystal spheres which were once
supposed to serve as such constraints. But the planets
still move along their orderly orbits. Obviously, they
have not learned to move in this orderly fashion. It
follows that, quite apart from pre-established or ac-
quired constraints, there must be other factors which
tend to establish, and to maintain, this remarkable
order of function. In the modern conception of the
solar system, it is, of course, the free play of gravita-
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tional vectors which has caused, and still maintains,
the order of planetary movements.

If a number of straight wires are suspended in an
irregular distribution, in which they point in differ-
ent directions, an electric current which enters the
wires will immediately give them parallel directions.
This is an orderly result of electrodynamic interac-

tion.

Or assume that oil is poured into a liquid with
which it does not mix. In spite of the violent inter-
action of molecules at the common surface of the
fluids, the boundary remains sharply defined. Obvi-
ously, this orderly distribution is not enforced by any
rigid constraints; rather, it results precisely from the
dynamic factors which operate in the boundary re-
gion. If the specific density of both liquids is the
same, the surface forces will change the shape of the
oil until a perfect sphere is formed which swims in
the other liquid. Any number of further examples
could easily be added. There is no question that so
long as dynamics remains undisturbed by accidental
impacts from without it tends to establish orderly
distributions.

What is the explanation of this tendency? I will
try to indicate the answer in a few words. In such
systems there is at a given time a certain resulting
force at each point. All these resultant forces to-
gether constitute a continuous pattern of stress. For
the system as a whole, the immediate effect can have
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only one direction: all local changes must be such
that, when considered in their totality, they bring the
system nearer the balance of forces. The factor of
inertia, it is true, may cause temporary deviations
from this simple rule. But, then, in many systems
inert velocities are at once destroyed by friction, so
that the actual development exhibits the rule in pure
form, and an orderly balance is soon reached. (It is
important to know that this applies to the nervous
system. There are no processes in this system which
are influenced by inert velocities.) The fact that the
final result always constitutes an orderly distribution
has been simply explained by Ernst Mach: In orderly
distributions, the pattern of forces is just as regular
as is the distribution of the material. But, clearly, in
regular patterns forces are more thoroughly balanced
than they are in irregular distributions. Hence, since
undisturbed interaction operates in the direction of
balance, it must operate toward orderly distribution
both of forces and materials.

Dynamic self-distribution in this sense is the kind
of function which Gestalt Psychology believes to be
essential in neurological and psychological theory.
More particularly, it is assumed that the order of
facts in a visual field is to a high degree the outcome
of such a self-distribution of processes. From this
point of view, a stationary visual field corresponds to
a balanced distribution of underlying processes.
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When conditions change, resulting developments will
always be in the direction of balance.

How is this view related to the fact that visual
processes depend upon retinal stimulation? Self-dis-
tributions of processes, it will be remembered, do not
generally occur without any imposed constraints. In
our particular case, the patterns of retinal stimuli
establish similar patterns of photochemical reactions
in the eye. Neurologists assert that between the retina
and the visual sector of the brain conduction is ap-
proximately a matter of separate pathways, and that,
as a consequence, the patterns of retinal processes are
to a degree repeated in the visual brain. If this is
true, dynamic self-distributions will begin here; and
the conditions to which they are subjected will be the
patterhs which impulses from the retina impose upon
the visual cortex.

We have no reason to deny that the task which this
theory faces is enormously more difficult than any-
thing with which the machine theory has to deal.
When any question as to the distribution of processes
is answered in terms of anatomical arrangements, not
much knowledge about the nature of the processes
involved will be needed. On the other hand, a theory
in which dynamics plays an essential part cannot
possibly be developed without knowledge of the
principles of self-distribution in general, or without
assumpticns about the nature of the participating
processes. In the absence of sufficient physiological
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evidence concerning these processes, hypotheses about
their nature can be derived only from the facts of
sensory experience. In the situation as now given,
such hypotheses can also be tested only by further
observations in this field. It will take us some time
before we feel firm ground under our feet. It must
be remembered, however, that any perplexities which
we may find on our way need by no means be related
to the fundamental concept of dynamic self-distribu-
tion. They may be caused by wrong assumptions
about the particular processes to which this concept
is to be applied in the case of the human brain.
Dynamics plays so slight a part in contemporary
theory that the terms which have been used in the
preceding paragraphs may sound a bit mysterious to
many a psychologist. As a result, there will be suspi-
cions as to the intentions of Gestalt Psychology. For
this reason it seems advisable to make at this point
the following statement: the concepts to which we
have referred in this chapter are not in the least re-
lated to Vitalistic notions. On the contrary, in the
future our dynamic concepts may serve to deal with
objections which Vitalism has raised against the sci-
entific interpretation of life. If this happens, the
machine theories of life will lose ground—after all,
Vitalistic arguments against these theories have some-
times been fairly convincing. But Vitalism will not
profit—for from its objections against the machine
theories it has wrongly concluded that the main
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problems of biology cannot b2 solved in terms of
natural science. Our concepts suggest new ways of
dealing with these problems precisely in such terms.
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CHAPTERV

Sensory Organization

YNAMIC distributions are functional wholes.

Take, for example, a simple electric circuit.
The differences of potential and the densities of the
current distribute themselves along the conductors in
such a way that a steady or stationary state is estab-
lished and maintained. No part of this distribution
is self-sufficient; the characteristics of local flow de-
pend throughout upon the fact that the process as a
whole has assumed the steady distribution.

If a similar conception is to be applied to the proc-
esses which underlie sensory experience, we must
avoid a mistake. In his protest against psychological
atomism William James once said that in the sensory
field local experiences are interwoven with their
neighbors in a manner which is beyond the grasp of
purely intellectual theory. He also thought that
original sensory experience is uniformly continuous,
and. that all cuts and boundaries are later introduced
into the field for pragmatic reasons.

From the point of view of Gestalt Psychology, such
a statement does not correspond to the facts. Not-
withstanding the general dynamic interdependence
throughout the field, there are boundaries in it at

which dynamic factors operate toward a measure of
136
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segregation rather than uniform continuity. For this
there are good examples in physics. Everything

- favors the assumption that the same happens in the

nervous system.

The visual field exhibits two kinds of order. One
is the order with which the machine theory is occu-
pied when it tries to explain how a given process
keeps its right place between its neighbors, and does
not go astray. There is, however, another order in
the field which tends to escape our attention, although
it is no less important than the first. In most visual
fields the contents of particular areas ‘“‘belong to-
gether” as circumscribed units from which their sur-
roundings are excluded. James did not admit that
this organization of the field is a sensory fact, because
he was under the influence of the empiristic prejudice.
Nowhere is this prejudice more detrimental than it
is at this point. Under its sway not a few readers will
have difficulties in acknowledging the import of the
following paragraphs.

On the desk before me I find quite a number of
circumscribed units or things: a piece of paper, a
pencil, an eraser, a cigarette, and so forth. The exist-
ence of these visual things involves two factors. What
is included in a thing becomes a unit, and this unit is
segregated from its surroundings. In order to sat-
isfy myself that this is more than a verbal affair, I may
try to form other units in which parts of a visual thing
and parts of its environment are put together. In
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some cases such an attempt will end in complete
failure. In others, in which I am more successful,
the result is so strange that, as a result, the original
organization appears only the more convincing as a
visual fact.

The reader will say: “Of course, you are talking
about psychological facts; but something may be a
psychological fact without for this reason belonging
to sensory experience. Surely, you will admit that a
piece of paper, a pencil, a cigarette are objects which
are known by use. For many years you have handled
such objects. Thus you have had more opportunity
than you needed for learning that they are units in
a practical sense. This previously acquired knowl-
edge you now project into your field of vision. Why,
then, do you lay so much stress upon your observation?
It is widely known and, as just shown, quite satis-
factorily explained. Probably it was known, and so
explained, when Aristotle wrote his textbook of psy-
chology.”

My answer will take more time than this argument
does. So long as arguments of this kind are still ac-
cepted, even the most elementary theses of Gestalt
Psychology will not be adequately understood. To be
sure, the piece of paper, the pencil, and so forth, are
well-known objects. I will also grant without hesita-
tion that their uses and their names are known to me
from numerous contacts in previous life. Much of
the meaning which the objects now have unquestion-

SENSORY ORGANIZATION 139

ably comes from this source. But from these facts
there is a large step to the statement that papers, pen-
cils, and so forth, would not be segregated units with-
- out that previously acquired knowledge. How is it
proved that before I acquired this knowledge the
visual field contained no such units? When I see a
. green object, I can immediately tell the name of the
I color. I also know that green is used as a signal on
streets and as a symbol of hope. But from this I do
not conclude that the color green as such can be de-
rived from such knowledge. Rather, I know that, as
an independently existent sensory fact, it has acquired
 secondary meanings, and I am quite willing to rec-
ognize the advantages which these acquired meanings
have in practical life. In exactly the same fashion,
Gestalt Psychology holds, sensory units have acquired
names, have become richly symbolic, and are now
. known to have certain practical uses, while neverthe-
less they have existed as units before any of these
* further facts were added. Gestalt Psychology claims
that it is precisely the original segregation of cir-
cumscribed wholes which makes it possible for the
sensory world to appear so utterly imbued with mean-
ing to the adult; for, in its gradual entrance into the
sensory field, meaning follows the lines drawn by
natural organization ; it usually enters into segregated
wholes.

If the empiristic explanation were correct, specific
entities would be segregated in the field oniy to the
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extent to which they represent known objects. This
is by no means the case. When I look into a dark
corner, or when I walk through mist in the evening, I
frequently find before me an unknown something
which is detached from its environment as a particu-
lar object, while at the same time I am entirely unable
to say what kind of thing it is. Only afterwards may
I discover its nature in this sense. Actually, such
visual things will sometimes remain unrecognized for
minutes. It follows that my knowledge about the
practical significance of things cannot be responsible
for their existence as detached visual units. The same
argument may be restated in a more general form.
Whenever we say to ourselves or others: “What may
that something be, at the foot of that hill, just to the
right of that tree, between those two houses, and so
on?” we ask about the empirical meaning or use of
a seen object and demonstrate by our very question
that, as a matter of principle, segregation of visual
things is independent of knowledge and meaning.
Yet many are so fond of their empiristic convic-
tions that, in this predicament, their explanation will
immediately assume another form. “The unknown
entity which you see in the mist,” they will say, “ap-
pears as something separate because it is darker than
the grey mist around. In other words, no special
knowledge about particular groups of sensations as
meaning specific objects need be assumed in our ex-
planation. You seem to underrate the extraordinary
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achievements of learning, if you restrict its effects to
specific instances. Since early childhood we have
often observed that sets of sensations which have ap-
proximately the same color, and differ in this respect
from their environment, tend to behave as units, i.e.,
to move and to be moved, to appear and disappear, at
the same time. Such is the case with stones, with
papers, with plates, with shoes, with many animals,
with the leaves of plants. Approximately homogene-
ous sets of sensations tend to correspond to physical
objects which behave as units for physical reasons.
It is only an example of the well-known generalizing
power of memory if, as a result of such experiences,
we treat all homogeneously colored areas as units
until we actually seem to see them as such units. It
is therefore not astonishing that, in the mist, for in-
stance, an area of darker nuance is seen as an indi-
vidual something, although we may not recognize
it as a particular kind of thing.”

I do not believe that this modification of the theory
is satisfactory. Ina great many cases units are formed
and segregated under circumstances to which the ex-
planation does not apply. Take all visual units which
consist of separate parts. If on a clear night we look
up at the sky, some stars are immediately seen as be-
longing together, and as detached from their environ-
ment. The constellation Cassiopeia is an example,
the Dipper is another. For ages people have seen
the same groups as units, and at the present time chil-
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dren need no instruction in order to perceive the same
units. Similarly, in Fig. 1 the reader has before him
two groups of patches. Why not merely six patches?
Or two other groups? Or three groups of two mem-
bers each? When looking casually at this pattern
everyone beholds the two groups of three patches each.
What about generalized effects of learning in these
instances? No previous learning can have separated

iy p
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Cassiopeia from the other fixed stars around it. As
far as everyday experience goes, all fixed stars move
together. Quite generally, one cannot possibly assert
that we have learned to regard a number of separate
similar patches as one group because they regularly
move together. They are very far from doing so. On
a table I now see five flies which, from my distance,
appear as black dots. Presently these dots begin to
move separately, and to move in different directions.
So do three yellow leaves which a breeze lifts from
the ground; so again three similar stones which my
hand moves one after the other. My general experi-
ence is that, as often as not, similar members of a
group are movable, and move, independently. If
nevertheless in such cases groups are again formed and
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segregated, this happens in spite of our previous
knowledge about the actual behavior of their mem-
bers.

When discrete entities unite in a group, the part
which equality (or similarity) plays in the unifica-
tion cannot be explained in terms of learning. But
the same factor has a unifying influence in the case of
continuous areas, whether or not they represent known
objects. Consequently it is futile to apply the em-
piristic explanation to this formation of continuous
homogeneous things; for the formation of groups
proves that equality favors grouping quite irrespec-
tive of acquired knowledge.

The grouping of separate entities plays a decisive
role in a well-known test for color blindness. A
rectangular field is filled with dots which lie at
approximately equal distances from one another. For
normal vision several of these dots form a group, and
are, as such a group, segregated from the rest. Since
the group has the shape of a written number, it can be
read without any difficulty. The dots in question have
approximately the same hue, and differ in this re-
spect from the others. This is the reason why they
unite in a group, the characteristic shape of which
is immediately recognized. In the visual field of
color-blind people, however, who do not perceive
those differences of hue, no such group can be formed,
so that they are unable to see and to read the number.
In this example the general acquaintance with num-
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bers is the same for both normal and color-blind sub-
jects. The striking difference as to grouping must,
therefore, be caused directly by the given differences
as to sensory content.

Groups which consist of separate members have a
special interest for theory inasmuch as they prove
that a given unit may be segregated and yet at the
same time belong to a larger unit. In our last ex-
ample one dot represents a continuous detached en-
tity. None the less it is a member of a larger whole,
the number, which is detached from a wider area.
There is nothing peculiar about such a subordination
of units. In physics, a molecule constitutes a larger
functional whole which contains several atoms as sub-
ordinate wholes. Functionally, the atoms belong to
the molecule-unit; but in this unit they do not al-
together lose their individuality.

After casual observations of others, Wertheimer
was the first to recognize the fundamental importance
of spontaneous grouping in sensory fields. He also
showed by many examples what principles the group-
ing follows. Most of his illustrations refer to the
grouping of separate dots and lines, because when
such patterns rather than continuous objects are used

demonstrations are less open to objections in terms of -

previous knowledge. But he also emphasized that
the same principles hold for the formation of other
sensory wholes. I know of no better introduction to
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this subject than was given in Wertheimer’s paper.*
Some of his principles are easy to understand. The
one which claims that equal and similar items tend
to form units, and to be separated from less similar
items, has already been considered. Where this prin-
ciple does not apply, relative proximity is often de-
cisive. In one of our examples (p. 142) two groups
of three members each were formed, because among
the six patches some distances were small as com-
pared with others. The patches which were separated
by relatively small distances formed group-units.
Sometimes it seems more natural to define a principle
of grouping not so much in terms of given conditions
as in terms of the direction which grouping tends to
take. As the physicist is accustomed to say that sur-
face tension tends to reduce the area of liquid surfaces,
so we say that in the sensory field grouping tends to
establish units of certain kinds rather than others.
Simple and regular wholes, also closed areas, are
formed more readily and more generally than irregu-
lar and open wholes. The order of sensory fields, in
this sense, shows a strong predilection for particular
kinds of organization, just as the formation of mole-
cules and the pull of surface forces in physics operate
in specific directions.’

1 Psychol, Forsch., 4, 1923.

2In one form of the empiristic explanation it is said that we have
learned to regard as wholes whatever always moves together. Wertheimer
has pointed out that, if some parts of the field begin to move at the same
time and in a uniform way, they become at once a moving unit. In other
words, if a “common fate” actually determines sensory grouping, it does
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The nature of grouping as an elementary sensory
fact was most convincingly demonstrated in experi-
ments which Hertz made with a certain species of
birds (Garrulus glandarius).! A number of small
flower pots were put on the ground upside down. The
tame bird, perched on the branch of a tree, was
allowed to see how food was placed under one of the
pots by the experimenter. Soon he would come down,
lift the pot, and take the food. This is, of course, a
simple form of “delayed reaction” as investigated by
Hunter years ago. In the present experiments, how-
ever, the main point was not so much the delay of
the reaction as its dependence upon particular pat-
terns in the field. The bird reacted without difficulty
when there was one pot only. But when there were
more than one, everything depended upon the ques-
tion whether or not the right pot was an outstanding
and specifically characterized member of the totality.
If it was put in a straight line with the others so that,
for human vision, it became absorbed as an indiffer-
ent member of the whole series, the bird lifted one
pot after another in a haphazard fashion. This hap-
pened even when the distance between the pots was
as large as 25 cm. As soon, however, as in human
vision the right pot became something strikingly
segregated from the rest, the bird selected the right
so as a factor of primary sensory organization rather than wia processes

of learning.
1 Zeitschr. f. vergl. Physiol., 7, 1928,
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object at once. So, for instance, in the case of Fig. 2,
in which the right pot was 10 cm. removed from the
straight line of the other pots. Apparently in his
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vision, too, this line was a compact whole from which

the right pot could readily be distinguished as a thing
. Dby itself. Even in the situation of Fig. 3, where the

D 00

right object stood 6 cm. from the next, and this 2 cm.
from the last, grouping was clear enough to permit
correct reaction. But in the case of Fig. 4 where the

Fic. 3
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right object was only three 3 cm. distant from the next
and this 2 cm. from the last, responses became a mat-
ter of chance. Quite generally, the bird was unable to
single out the right pot unless quite specific grouping
helped him to do so. On the other hand, so long as
grouping was entirely clear in human vision, the bird

FIc. s

reacted promptly and correctly even when the right
object was in immediate contact with its next neigh-
bor. In the situation of Fig. 5, for instance, 12 pots
were arranged in the form of an ellipse, and the right
pot was put close to one of the other twelve. In the
visual field of the experimenter the situation appeared
as one compact group to which a single object was
added outside. In this situation the bird chose the
right object at once. The example is particularly
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instructive in showing that individual distances as
such are not the decisive factors. The grouping
which results in the pattern as a whole determines the
bird’s responses. How Hertz was able to demonstrate
similar effects by the application of other principles,
such as differences in size or color, may be seen in her
paper.

If I am not mistaken, these experiments open an
altogether new field of research in animal psychology.
In further experimentation it ought to be possible to
decide to what degree birds and other animals see
continuous entities when such specific things appear
in the visual field of man. It would, of course, be
difficult to understand the behavior of the bird in
Hertz's experiments, if in his field of vision the pots
as such were not detached units.

The elementary nature of continuous wholes is
demonstrated by observations on the first reactions of
congenitally blind adults who begin to see after an
operation. The problems which in these cases inter-
est the ophthalmologist most are those of visual depth,
and of an original similarity between forms in vision
and forms in touch. Results have been discussed in
several ways, but one phase of the observed facts has
hardly been given adequate attention. When during
the first post-operational tests the patient is shown an
object which he knows by touch from previous life,
he can seldom give a satisfactory response. With
very few exceptions he does not recognize such forms
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when now given only in vision. Still there is some-
thing very significant in his reactions: when asked
about “that thing” which he has before him, he un-
derstands the question. Obviously, he has before
him a specific entity to which he refers the question,
and which he tries to name. Thus, if the object has
a simple and compact form, he need not learn what
“aggregate of sensations” he must regard as one thing.
Elementary visual organization seems to be given to
him at once.

In Wertheimer’s paper on sensory grouping the
problem of grouping is also discussed in the case of
wholes of a different sort. Experienced time has cer-
tain characteristics in common with experienced
space, particularly with the spatial dimension which
is indicated by the words “in front” and “behind.”
Words which refer to relations in this dimension are
used as terms for temporal relations everywhere and
in all languages. In English we may have something
“before” or “behind” us both in the spatial and the
temporal meanings; we look “forward” in space as
in time; and death approaches in time just as some-
body approaches us in space. From the point of view
of isomorphism, one would expect that there is a
corresponding kinship between the physiological
correlate of the temporal and that of this particular
spatial dimension. At any rate, temporal “dots” form
temporal groups just as simultaneously given dots
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tend to form groups in space. This holds for hearing
and touch no less than it does for vision.

One can easily show that the factors on which
grouping depends in time are about the same as those
on which it depends in space. Suppose that I knock
three times at short intervals on my table, and that
after waiting for a second I repeat the performance,
and so forth. People who hear this sequence of sounds

3 experience groups in time. Physically, all these
i, sounds are, of course, independent events. They are

about as unrelated as the stars of Cassiopeia. In other

. words, there is no grouping in the physical sequence.
i Also, from a purely logical point of view, other forms
. of grouping are quite as possible as the one which is

actually heard. But these do not occur in the ex-
perience of an observer who listens in a passive atti-

~tude. The groups as actually heard are therefore

instances of psychological and, according to the thesis
of isomorphism, also of physiological organization.
In the present example, the operating principle is
that of proximity in time, which is, of course, strictly
analogous to the principle of proximity in spatial
grouping. If the intervals between sounds are made

" equal, groups will again be formed as soon as differ-
‘f;l; ences of intensity or quality are introduced in the
series, especially if they occur in regular repetition.
¢ Thus, equality plays the same rdle in the organization
of temporal sequences as it does in a stationary visual
L field.
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In the most general case of sensory organization,
both space and time are involved in a given experi-
ence of grouping. Here is a simple example: In
a dark room we move a tiny lamp, which appears as a
bright point in the surrounding black. Let us sup-
pose that the point moves at a constant speed in
the form of Fig. 6. Under these circumstances an
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unprejudiced observer will describe what he sees as
three similar figures or three movements (I, IT, III).
Perhaps he will then correct himself and say that
that there were seven movements (1,1, 2,11, 3,111, 4).
But he will not say that he saw §3, or 16, or 29 move-
ments. Now, if we consider the number of stimuli
which successively impinge upon his retinae as inde-
pendent events, any of the larger numbers is at least
as correct as three or seven. But in this visual experi-
ence there is no series of mutually independent facts.
What the observer actually sees is characterized by
the small numbers three or seven; in other words, the
movement appears organized in a specific fashion.
The same holds for visual experiences such as these:

SENSORY ORGANIZATION 153

“he nodded twice” or “he shook his head a few times.”
Quite apart from the fact that these movements con-
vey certain particular meanings, as visual phenomena
they involve an organization to which the words
“twice” and ““a few times” refer.

This seems to be the proper place for mentioning
a further indirect explanation of organization which
is suggested by some psychologists. They seem to
believe that the overt movements which we make in
responding to stimuli are responsible for the facts
in question. Others would say that it is rather a
" particular kind of sensory experience, namely, the
kinesthesis which occurs during such movements, that
§ gives us the impresison of a specific organization. In
. view of certain obvious objections it is sometimes
added that mere tendencies to move may suffice; or,
in the second explanation, that mere recall of past
- kinesthetic experiences can give a field its organized
_ appearance.
In either case, whether movements as such or
~ kinesthetic experiences are regarded as decisive, it is
obviously important to consider how these factors are
supposed to establish organization in a visual field.
§  As far as I can see, it would have to be assumed, in

~ the first case, that our movements are organized in the
way in which the visual field seems to be organ-
" ized; and, in the second case, that the same holds for
our kinesthetic experiences. Whatever the process
may be by which organization is believed to be intro-
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duced into the field of vision, it cannot be imported
without existing beforehand in the region in which it
is said to have its origin. So long as we consider
movements of sequences of kinesthetic experiences as
series of independent momentary events, which
merely follow one another, their occurrence will never
help to explain the segregation of visual units and
groups. Take as an example the bright point which
moves in dark space. If it be said that in this case
the observer talks about three or seven movements
because he makes or experiences three or seven eye-
movements, it is tacitly taken for granted that eye-
movements, or the experiences of such movements,
are organized in the way in which the visual field
appears organized. Otherwise, why should such
movements impose upon the visual field three or seven
rather than §3 or 29 units? Apart from organization,
the latter numbers would not be more arbitrary than
the former.

I have been told that the observations of Gestalt
Psychology are not at all new, and that they have long
been explained by the kinesthetic experiences which
we have during eye-movements. This sounds as
though a mere hint at the kinesthetic experiences
which accompany vision could be accepted as an
explanation of visual organization. Actually, instead
of solving the problem, the reference to eye-move-
ments merely shifts it from one place to another. For
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now the problem of unification and segregation must
be solved in the field of kinesthetic experience.

I am far from denying that the problem of organ-
ization arises in the field of movements and kines-
thetic experiences just as it does in vision. On the

i contrary, I feel convinced that the facts in these

fields will remain quite incomprehensible unless the

- present point of view is applied. But why should
. movements and kinesthesis be the only materials

which are capable of being organized, and which
must therefore be treated in terms of Gestalt Psy-
chology? If organization is possible in one field, why
notin others? In the nextchapter these questions will
occupy us again.

After this discussion the reader will not be sur-

& prised to learn that serious lesions in the visual center

of the brain produce a kind of “blindness” in persons
who at the same time are by no means deprived of
vision. Careful examination of such a case by Gelb
and Goldstein showed that the patient’s field of
vision had undergone a radical change in that organ-
ization had disappeared almost completely." Where
he fixed his attention, the patient was able to grasp
some small fraction of a line, for instance, but he
could no longer see extended wholes with clear-cut
shapes. It is a particularly interesting observation
that he had spontaneously begun to rely more on
motor experience than on vision. Following the frac-

1 Zeitschr. f. d. ges. Neurol. u. Psychiatrie, 41, 1918,
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tions of contours which were clear to him with move-
ments of the head, he was able to build up motor
wholes and to recognize these. If his name was writ-
ten on a blackboard, he would in this fashion follow
the first letters and soon guess the rest. But it was
possible to exclude this procedure by a simple trick.
A few lines of the same color as the letters were drawn
across the name. Since the patient never saw the
name as a simultaneously given object, he could also
not see it as one thing, and the crossing lines as a
different pattern. As a result he followed parts of a
letter and then parts of a crossing line indiscrimi-
nately. The effect was that under these conditions he
could not read the name. Incidentally, the example
shows to what degree motor function which accom-
panies vision depends upon visual organization.
Generally speaking, organization is a matter of ex-
tended regions of the field. When only local frac-
tions are to some degree organized, the control which
organization in a larger area normally exerts upon
eye-movements is made impossible.

But why do the entities which are formed in visual
organization generally correspond to objects in the
practical meaning of the word? Isthere a mysterious
harmony between the laws of sensory dynamics and
the way in which physical things are formed in na-
ture? INo such assumption need be made since there
are so many exceptions to the correspondence of
sensory organization and physical facts. Take all the
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groups of separate members such as the constellations
in the sky, or the dots and patches which form group-
units (Fig. 1). Or take grouping in ornaments, the
parts of which are, of course, for the most part phys-
ically independent of one another. In countless cases

{ organization is a sensory fact when there is no cor-

responding physical unit. Not only groups but also
continuous sensory wholes may occur in the absence
of corresponding physical units. To repeat, some-
times we see from a distance a strange object which
later, when we approach it, splits into a well-known
thing and parts of other objects. At first this thing
and parts of its environment were unified and segre-
gated as an unknown entity. The example also shows
that occasionally an actually existing physical object
has no partner in the visual field, because parts of its
surface have combined with surrounding areas which
happen to have the right characteristics for the uni-
fication. The puzzle-pictures which years ago
amused the readers of magazines were examples of
this kind of thing. In modern wars it has become
a real art to make objects such as guns, cars, boats,
etc., disappear by painting upon these things irregu-
lar designs, the parts of which are likely to form
units with parts of their environment. In such cases
the objects themselves no longer exist as visual en-
tities, and in their place appear meaningless patches

- which do not arouse the enemy’s suspicion; for simi-

lar patches are constantly produced by accidental
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combinations of parts which fuse, for instance, be-
cause of their similarity.

On the other hand, it is not difficult to explain why
visual units at least fend to correspond to physical
objects. The things around us are either made by
man, or they are products of nature. Objects of the
first class are fabricated for our practical purposes.
Naturally, we give them forms and surfaces which
make them likely to be seen and recognized as units.
For this to happen, the principles of sensory organ-
ization need not be known explicitly by the manufac-
turers. Without such knowledge they will conform
their work to these principles. As a consequence, the
objects which they fabricate will generally appear as
segregated visual units. Moreover, it is not at all
easy to produce a somewhat compact object which,
in a simple environment, does not fulfil the general
conditions of segregation. Camouflage is a difficult
art.

With objects which nature has produced the situa-
tion is not altogether different. A condition which is
fulfilled by many natural things is this: within the
area of such a thing surface properties tend to be
more or less of one kind, while the surface properties
of adjacent areas are for the most part of a different
kind. The difference is due to the fact that the com-
mon origin of the parts of one object is likely to give
them common surface characteristics. As a rule,
these are not exactly repeated in adjacent surfaces,
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which have a different origin. In this fashion one
condition of visual segregation is given in the case of
most objects. Even if a stone lies half-embedded in
sand, which consists of tiny fractions of the same kind
of stone, the difference of coherence, and therefore of
visual detail, between the surface elements of the stone

i and those of the sand will in most cases be sufficient

to make the stone a segregated visual unit. Along the
boundary between a natural object and its environ-

i ment some discontinuity of properties will generally

prevail. This discontinuity separates the environ-
ment from the interior of the object by a closed out-
line. Since such a discontinuity suffices to make any

area appear as a segregated entity, it must also have

this effect when the boundary is that of a physical
object. Without such a discontinuity there is, of
course, no reason why segregation should take place.
But this is no objection to our reasoning. It is virtu-
ally impossible to find objects which fail to fulfil any
of the conditions of sensory segregation, and are
nevertheless seen as specific entities. Experience
shows that whenever the conditions of organization
operate strictly against the formation of a certain
visual unit, this unit will not spontaneously be seen,
even if it is well-known as such, and camouflaged
only by the special circumstances of the moment. In
a more detailed discussion of this problem, visual
depth and the segregation of things in three dimen-
sions would have to play an important part. For the
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present, however, we can only mention this topic be-
cause in the field of depth perception both experi-
mentation and theory are still in a comparatively
primitive state.

In the preceding paragraphs I have laid some stress
upon the fact that sensory organization constitutes a
characteristic achievement of the nervous system.
This emphasis has become necessary because some
authors seem to think that, according to Gestalt Psy-
chology, “Gestalten,” i.e., segregated entities, exist
outside the organism and simply extend or project
themselves into the nervous system. This view, it
must by now be realized, is entirely wrong.

Once this has been made quite clear, however, we
may, of course, ask ourselves to what degree sensory
organization has an objective value even though it
is an achievement of the nervous system. Between

the physical objects around us and our eyes, light

waves are the only means of communication. There
is no organization among these stimuli; the formation
of specific units occurs in neural function. None the
less, in some respects the results of organization may
tell us more about the world around us than the light
waves are able to do. We do not always learn more
about an object the nearer we approach it. For in-

10ne chapter of Die physischen Gestalten in Ruhe und im stationdren
Zustand has the title: “Denn was innen, das ist aussen.” Perhaps these
words of Goethe have produced the misapprehension. The title refers
to the thesis of psychophysical isomorphism, i.e., to the similarity between
sensory experience and accompanying physiological processes. It cannot

simply be applied to the relationship between such processes and the
physical environment.
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stance, when a lens is put between a bright object and
a screen, the image of the object on the screen does
not become optimally clear when the screen is placed
as near as possible to the lens (and thereby the object).
At a certain distance the projection tells more about
the object than nearer by. Similarly, sensory organ-
ization may give us a more adequate picture of the
world than light waves do, although these waves are
the only messages which come to us from the ob-
jects, and although sensory organization occurs only
after the arrival of the waves.

The waves of light, I repeat, do not as such contain
the slightest indication of the fact that some are re-
flected by parts of one physical object and others by
objects in its environment. Each element of a physi-
cal surface reflects light independently; and in this
respect two elements of the surface of an object, such
as, for instance, a sheep, are no more related to each
other than one of them is to a surface element in the
animal’s environment. Thus in the reflected light
no trace is left of the units which actually exist in the
physical world. To be sure, the refractory properties
of our eye make waves which come from .one point
in the outside world converge upon one point of the
retina. Also, the geometrical relations among the
various points on the surface of an object are to a
large degree repeated in retinal projection. But at
the same time each local stimulus acts independently.
Hence, so far as retinal stimulation is concerned, there
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is no organization, no segregation of specific units or
groups. This is true in spite of the fact that on the
retina a continuous object such as the sheep is repre-
sented by an equally continuous area, the image of
the sheep; for in terms of stimulation the elements of
this area are functionally as independent of one an-
other as any one of them is of an element outside the
image. In psychology we have often been warned
against the stimulus error, i.e., against the danger of
confusing our knowledge about the physical condi-
tions of sensory experience with this experience as
such. As I see it, another mistake, which I propose to
call the experience error, is just as unfortunate. This
error occurs when certain characteristics of sensory
experience are inadvertently attributed to the mosaic
of stimuli. Naturally, the mistake is most frequent
in the case of very common sensory facts, in terms of
which we tend to think about almost everything. And
it is most persistent so long as any problems involved
in these facts remain utterly unrecognized. Physi-
ologists and psychologists are inclined to talk about
the retinal process which corresponds to an object,
as though stimulation within the retinal area of the
object constituted a segregated unit. And yet these
scientists cannot fail to realize that the stimuli form
a mosaic of entirely independent local events.

Just when this has been fully recognized, the enor-
mous biological value of sensory organization be-

comes apparent. We have seen that this organization
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tends to have results which agree with the entities of
the physical world as present at the time; in other
words, that “belonging together” in sensory experi-
ence tends to go with “being a unit” in the physical
sense, and segregation in the sensory field with being
divided from the point of view of physics. Thus in
countless instances sensory organization means a re-
construction of such aspects of physical situations as
are lost in the wave messages which impinge upon the
retina. It is quite true that organization often forms
continuous wholes and groups of separate members
when no corresponding physical units exist. But
when contrasted with the large number of cases in
which organization gives a picture of objective facts,
this disadvantage will rightly be regarded as negligi-
ble. If the sensory field consisted of mutually inde-
pendent sensory grains, man would find it a hard task
to orientate himself in such an environment. From
this point of view, it would hardly be an exaggeration
if we were to say that sensory organization is biologi-
cally far more important than the particular sensory
qualities which occur in visual fields. Color-blind
people are, on the whole, quite capable of dealing
with their environment, although their visual experi-
ence has fewer hues than that of other people. With
regard to the practically important similarities and
differences among the stimuli, their defect is not a
very serious impediment. Differences of hue are
usually accompanied by differences of brightness; as
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a rule, the latter suffice for establishing the organi-
zation of the field upon which our behavior mainly
depends.

Organization is no less important for scientific ob-
servation than it is for practical life. In Chapter I
we have seen that a physicist’s sensory experience is
his only primary material. We may now add that this
experience is important to him principally to the
extent to which it is organized. The system which
he investigates, his apparatus, its scale, its pointer, and
so forth, are without exception segregated entities in
his visual field. If they were not given to him as such
specific things, research in physics would be all but
impossible. When Behaviorists recommend to us the
procedure of the natural sciences, they always forget
to mention this phase of the ‘“objective method.”
They should not do so, however. Even if we ignore
visual experience, and consider physical observation
as a series of purely physiological events in the physi-
cist, we have still to recognize that these events are
organized, and that research is possible only because
of their organization.

Now it will also be clearly understood why the
stimulus-response formula, which sounds at first so
attractive, is actually quite misleading. In fact, it
has so far appeared acceptable solely because Be-
haviorists use the term “stimulus” in such a loose
fashion. In Chapters IIT and IV we have seen that,
when the term is taken in its strict sense, it is not gen-
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erally “a stimulus” which elicits a response. In vi-
sion, for instance, the organism tends to respond to
millions of stimuli at once; and the first stage of this
response is organization within a correspondingly
large field. In many cases reactions of the effector
organs will begin soon; but often even the first of

- these reactions depend upon the organization of the

field as it develops at the time. Take eye-movements
as an example. The laws of visually determined eye-
movements refer to the boundaries of segregated en-
tities, to the location of these entities in the field, and
so forth. Apart from eye-movements, a man’s actions
are commonly related to a well-structured field, most
often to particular thing-units. The right psychologi-
cal formula is therefore: pattern of stimulation—or-
ganization—response to the products of organization.
The operations of the nervous system are by no means
restricted to primitive local processes; it is not a box
in which conductors with separate functions are
somehow put together. It responds to a situation,
first, by dynamic sensory events which are peculiar
to it as a system, i.e., by organization, and then by
behavior which depends upon the results of the or-
ganization. Suppose that somewhere in a factory
HNOs were produced out of its elements, and that
in another part of the factory the acid were used to
dissolve silver—would it be right to say that the silver
reacts to nitrogen, hydrogen and oxygen? Surely,
such a statement would be utterly wrong, because
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what happens to the silver depends upon the chemical
organization of the acid, and cannot be understood
as a reaction to those elements or to their sum.
Similarly, we ought not to speak of behavior as
though it were a reaction to “a stimulus” or to “some
stimuli.” The last expression, too, is at least am-
biguous, because it might mean that the behavior in
question results from several stimuli which operate
independently at the same time.

Once I tried to convince a Behaviorist that when,
in speaking of a male bird, he referred to a female as
“a stimulus” he ignored the problems and facts of
organization. All my efforts were useless. Although
(or because) he treated sensory experience as some-
thing without any interest for psychology, he com-
mitted the experience error so persistently that he
could not see why the female should not be called
“a stimulus.” How often have “a mouse,” “a door,”
“the experimenter,” and so on, been called “stimuli.”
The expression may be harmless when those who are
fully aware of the problem of organization use it as
an abbreviation. But when authors who have not
yet learned to avoid the experience error use the
same term, the consequences will be most unfortu-
nate. Such people may never understand what we
mean by organization.

A moment ago, I pointed out that, in establishing
its specific entities with their boundaries, sensory or-
ganization tends to produce results which agree with
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the actual make-up of the given physical situation.
How can this happen if the light waves which medi-
ate between the physical objects and the eye are
mutually independent events? Obviously, in the
transmission of light something must be preserved
that makes, on the whole, for the right organization.
In actual fact, we already know precisely what is so
preserved. Although the local stimuli are mutually
independent, they exhibit formal relations such as
those of proximity and similarity. In this respect
the stimuli copy corresponding formal relations
among the surface elements of the physical objects.
These formal relations in the physical objects are
preserved as corresponding relations among the
stimuli, and since organization depends upon the
latter it must also depend upon the former.

The fact that organization depends upon relations
among the local stimuli makes it entirely clear that
sensory organization cannot be understood in terms
of local processes as such. Independent local facts
are entirely indifferent to any formal relations which
may obtain among them. On the other hand, we
have no difficulty in understanding the role which
such relations play in organization, if we assume that
the organization of sensory fields pictures the self-
distribution of processes in corresponding areas of
the brain. Dynamic self-distributions maintain them-
selves by interaction among the local events. But
we have seen that in all parts of physics interactions
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depend upon the “conditions-in-relation” as given in
the various parts of a system (cf. pp. 115 ff.). Since
the same holds for visual organization, we have every
reason to believe that this organization results from
the self-distribution of certain processes in the visual
sector of the brain. As a matter of fact, a careful
study of visual organization may sooner or later tell
us quite specifically what physical processes distrib-
ute themselves in the visual cortex.

Some critics maintzin that Gestalt Psychologists
repeat the word “whole” continually, that they neg-
lect the existence of parts of wholes, and that they
show no respect for the most useful tool of scientific
procedure, which is analysis. No statement could be
more misleading. Throughout our discussion of or-
ganization we have found it necessary to refer to
segregation as well as to unification. In physics also
functional interrelation within a field is entirely com-
patible with relative segregation. We remember
how oil in another liquid maintains its existence as
a unit, in spite of the fact that at the common surface
dynamic interrelations are intense. In psychology
we may go so far as to say that one of the main tasks
of Gestalt Psychology is that of indicating the genu-
ine rather than any fictitious parts of wholes. All
visual things are such genuine parts of the fields in
which they occur, and most things have again sub-
ordinate parts. The very principles of organization
refer to the segregation of such parts as much as to
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their unitary character. Analysis in terms of genuine
parts is a perfectly legitimate and necessary pro-
cedure in Gestalt Psychology. Of course, it is also
more fruitful than any analysis into local sensations
which, as such, are surely not genuine parts of visual
situations.

At this point a remark about another kind of
analysis seems indicated. I may accept and describe
a sensory field precisely as I find it before me. Such
a description involves analysis in the meaning which
has just been defined. I may, however, adopt a special
attitude with regard to the field so that some of its
contents are emphasized while others are more or
less suppressed. Sometimes such an attitude gives
rise to a change of organization. According to
Gestalt Psychology, an analysis of this sort amounts
to an actual transformation of given sensory facts
into others (c¢f. Chapter IV, p. 117). An analytical
attitude is not the only one by which a change of
organization may be brought about. While we em-
phasize certain members of a field, we may inten-
tionally keep them together and thus favor a
particular kind of unification. Any change of or-
ganization which is produced in this fashion is again
a real transformation of sensory facts.

According to Gestalt Psychology, such an attitude
of the subject is associated with a pressure to which
the processes of the given sensory field are subjected.
To a degree the organization of the field may yield
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to this stress. Fig. 7, for instance, is normally seen
as a symmetrical form. By emphasizing the lines
marked “a,” however, and keeping them together,
one can for moments see Fig. 7a, the lines marked

a & a <

Fie. 7
“b” being more or less ignored. In the same way one
can favor the lines marked “b” and so single out
Fig. 7b. That such changes actually influence the
sensory situation becomes particularly apparent if
the point which is the objective center of Fig. 7 is
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considered. When the lines “a” are favored so that
Fig. 7a results, the point is shifted to the right, as it
also is, of course, when the lines marked “b” are not
drawn at all. The point is shifted to the left when we
single out Fig. 7b.
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In some instances, sensory organization seems to
change spontaneously, i.e., in the absence of any out-
side influence, simply because processes which per-
vade given parts of the nervous system for some time

Fic. 7b

tend to alter the condition of the tissue in question.
We know that the same happens in electrolytical
cells, in which the current polarizes the electrodes,
and thereby establishes forces opposed to its own
continuation. Fig. 8 shows an object formed by three

"‘

Fic. 8

narrow sectors. But after fixating the center of Fig. 8
for a while, most persons will suddenly see another
pattern. Now the lines which in the first object be-
longed together as boundaries of a narrow sector are
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separated; they have become boundaries of large
sectors. Clearly, the organization of the pattern has
changed ; and it tends to change again, as the subject
beholds now the narrow, and then the large sectors
in alternation. If the subject fixates the center for a
long while, the tempo of the changes is gradually in-
creased. However, if now the pattern is turned in
space, so that the sectors assume new positions, the
organization becomes nearly as stable as it was at
first. This fact may be taken as evidence for assuming
that organized processes actually alter the conditions
of their own medium, and that this fact is responsible
for the reversals.
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CHAPTER VI

The Characteristics of Organized Entities

HEN the Gestalt problem first arose, nobody
could foresee that later it was to be closely
related to the concept of dynamic self-distribution;
nor were the facts of sensory organization immedi-
ately given the central position which they deserve.
The actual starting point was the observation that
sensory fields exhibit characteristics which are ge-
nerically different from the sensations of traditional
theory. It was Christian von Ehrenfels who, pre-
ceded by an observation of Ernst Mach, called the
attention of psychologists to the fact that perhaps the
most important qualitative data of sensory fields had
been entirely overlooked in customary analysis.
While a sensation is supposed to occupy its place
in the field independently, i.e., determined by its local
stimulus alone, the curious thing about the qualities
which Ehrenfels introduced into scientific psychol-
ogy is their relation to sets of stimuli. Nothing like
them is ever brought about by strictly local stimula-
tion per se; rather, the ‘“togetherness” of several
stimuli is the condition which has these specific ef-
fects in a sensory field.
As an example we may take a glass of water in
which soap is dissolved. The appearance of such a
173
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liquid is in German called “tribe,” which in English
means something like “dim” or “turbid.” However,
if we isolate a small spot of the visual situation by
looking through a small hole in a screen, the hole
will be filled with a certain nuance of gray (which
may have a bluish or reddish tint); the quality of
“dimness” or “turbidness” will have disappeared.
This characteristic occurs only as the property of a
more extended area; it depends upon more than local
stimulation. The same is true of the dimness or fuz-
ziness which appears as a quality of things seen in
a dark corner. Again, no local impression, examined
separately, shows any fuzziness; but some extended
areas do. “Clearness” and “sharpness” as attributes
of a field have the same translocal character. We
may also mention the tactual characteristic of a sur-
face which is called “rough” (the German “rauh”).
There is no such character as roughness in any purely
local experience of touch.

Ehrenfels’ peculiar qualities occur in temporal ex-
tension as well as in space. For instance, the German
word “rauh” is used just as readily with reference to
certain auditory phenomena as it is for “rough”
surfaces in the tactual field. When listening to rather
rapid beats, or to the “R” of human speech, we ex-
perience this auditory characteristic. Naturally,
since it depends upon beats, it must, and does, dis-
appear when stimulation is shortened below a certain
limit. Such words as “homogeneous” and ‘“‘continu-
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ous” refer, of course, also to attributes of extended
areas in space or of stretches in time.

From a functional point of view, these observations
are not quite so surprising as they seemed to be at
the time of Ehrenfels’ discovery. We need not con-
sider his qualities in order to learn that analysis in
an extreme form will sooner or later make under-
standing of certain facts impossible: The processes
which underlie our experience of a color are likely
to be chemical reactions in which certain molecules
are formed and others destroyed. Now the chemist
can analyze such reactions; but there is a natural
limit to this procedure, because at least one whole
specimen of each atom or molecule which takes part
in a given reaction, and also the whole dynamic event
involved in their interaction, must be included.
Beyond this limit the concept “this specific reaction”
loses its meaning, particularly in psychophysical
theory, where colors are related to reactions. We are
therefore compelled to recognize the occurrence of
somewhat extended dynamic realities which would
be destroyed by an analysis which goes too far. If
this is so in chemistry, the same fact cannot surprise
us when we face it in a sensory field.

The Ehrenfels qualities, which correspond to more
extended dynamic events than color, originate at the
same time as color does. We are assuming that those
qualities and the common sensory attributes are,
physiologically speaking, phases of the same total
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process-in-distribution. It would have been a super-
human achievement for Ehrenfels to have gone so
far as to give in this fashion his new characteristics
the same status as the common sensory qualities have.
To him, his qualities represented experiences which
are added to “the sensations” when these have first
been established. In the school of Graz (von Mein-
ong, Witasek, Benussi) there was at the time much
discussion of fundierte Inhalte, a concept which im-
plied not only priority of the sensations as compared
with Ehrenfels’ characteristics, but also a production
of the latter by intellectual processes. Obviously,
even those who were particularly interested in the
new topic found it extremely difficult to recognize
at once its radical consequences for psychological
theory.

For the most part, Ehrenfels’ qualities are char-
acteristics of segregated entities in the sense in which
this term has been used in the preceding chapter.
“Simple,” “complicated,” “regular,” “harmonious,”
are words which invariably refer to products of or-
ganization. When we call something “symmetrical,”
this something is certainly a segregated object. Simi-
larly, “slender,” “round,” “angular,” “clumsy,”
“graceful” are specific properties of things or ex-
tended events. From these instances there is only one
step to such more particular shape-qualities as are
given in the characteristic appearance of a circle, a
triangle, a pear, an oak tree, and so forth. These
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qualities, too, occur only as attributes of specific en-
tities. In German, the word “Gestalt” is often used
as a synonym for form or shape. Ehrenfels, taking
the case of shape as the most important and obvious
among his qualities, used the name “Gestaltquali-
taten” for all of them. As a consequence, not only
the specific shapes of objects and figures are included,
but also such qualities as “regular.” Furthermore, I
repeat, there are also temporal Ehrenfels qualities.
The general definition of this term applies to the
specific properties of a melody, for instance, to its
“major” or “minor” character, just as it does to the
“angularity” of a figure. Movements as visual facts
have Gestaltqualititen which are temporal and
spatial at the same time. As examples may serve
forms of dancing and the characteristic movements
of animals such as “jumping” or “creeping.”

At this point a general remark about terminology
seems indicated. For Ehrenfels the new character-
istics as such were objects of great interest. He did
not recognize the much more general significance of
organization, or the fact that it is for the most part the
products of organization which exhibit the best ex-
amples of Gestaltqualititen as their attributes. Now,
in the German language—at least since the time of
Goethe—the noun “Gestalt” has two meanings: be-
sides the connotation of shape or form as an attribute
of things, it has the meaning of a concrete entity
per se, which has, or may have, a shape as one of its
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characteristics. Since Ehrenfels’ time the emphasis
has shifted from the Ehrenfels qualities to the facts
of organization, and thus to the problem of specific
entities in sensory fields. As a result, it is the meaning
of Gestalt in which the word refers to a specific object
and to organization that is now generally meant when
we speak of Gestalt Psychology; and the problem of
Gestalt attributes has become a special problem
among many with which the Gestalt Psychologist has
to deal. His hope is that the functional concepts
which he applies to sensory organization will also
be useful in the theoretical treatment of the Ehrenfels
qualities. It thus becomes obvious that the introduc-
tion of a particular type of process is now the main
tenet of Gestalt Psychology. Students who wish to
make themselves familiar with this form of psychol-
ogy will have to concentrate on extended events which
distribute and regulate themselves as functional
wholes. It stands to reason that such processes will
have certain characteristics which they possess only as
extended states, and that the same will hold for their
parts. Such characteristics, it is assumed, will prove
to be the physiological correlates of Ehrenfels’
qualities.

From this point of view, even the segregation of
specific entities in sensory fields appears as only one,
though surely a highly important, instance among the
various issues which constitute the subject matter of
Gestalt Psychology. In fact, the concept “Gestalt”
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may be applied far beyond the limits of sensory ex-
perience. According to the most general functional
definition of the term, the processes of learning, of

“recall, of striving, of emotional attitude, of thinking,
~acting, and so forth, may have to be included. This

makes it still clearer that “Gestalt” in the meaning of

- shape is no longer the center of the Gestalt Psycholo-
" gist’s attention. For, to some of the facts in which
_he is interested the term “Gestalt” in the meaning of
. shape does not apply at all. Quite apart from psy-
' chology, the developments which occur in ontogeny,
" and certain other biological topics, will probably
have to be treated in the same fashion. Itisimportant
to realize that this wide outlook does not imply
' vagueness. If the concepts of machine theory have

so long prevailed without any adequate scrutiny, no
objection can be raised against a discussion of the
principles of dynamic distribution and regulation in
general. By no means is it believed, however, that
any of those larger problems can actually be solved
by the application merely of general principles. On
the contrary, wherever the principles seem to apply,
the concrete task of research is only beginning; be-
cause we want to know in precisely what manner
processes distribute and regulate themselves in all
specific instances.’

If in the treatment even of sensory fields an actual

1 Koéhler, “Gestaltprobleme und Anfinge einer Gestaltheorie.” Jakres-
ber. ii. d. ges. Phys. herausg. von Rona. 1924.
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solution of our problems remains a task for the future,
at least the first steps can be taken at once. Here as
everywhere, we must first of all recognize what the
essential questions are. Now, no one fails to see, for

instance, that visual depth as determined by condi-

tions on the two retinae, offers a fascinating problem.
But to see the real issue in the case of shape as a
characteristic of segregated entities seems to be much
more difficult. The reason is the same as in the case
of these visual entities themselves (c¢f. p. 162). To
repeat: when we consider retinal stimulation, our
thinking operates with the concept of images, with
the implication that an image is a particular unit
which has a shape in the sense in which perceived
objects have shapes. Thus, many would say that the
shape of a pencil or of a circle is projected upon the
retina. Clearly, when spoken without caution, these
words contain the experience error. In the mosaic of
all retinal stimuli, the particular areas which cor-
respond to the pencil or the circle are not in any
way singled out and unified. Consequently, the
shapes in question are also not functionally realized.
Our thinking may select and combine any retinal
spots we wish ; in this fashion, all possible shapes, in-
cluding those of the pencil and of the circle, may
imaginatively be imposed upon the retina. But, so
far as retinal stimulation is concerned, such pro-
cedures are entirely arbitrary. Functionally, the
shapes of the pencil and the circle are just as little
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given in retinal projection as are those of angels or
sphinxes.

Some examples will serve to clarify the concept
- of shape as a visual attribute. Occasionally, we see
- a map which is meant to represent a country of well-
known form. On other maps we have often seen the
) shape of this country. And yet, as now before us,
the map exhibits areas with entirely unknown shapes.
Suddenly, however, a radical change occurs in our
visual field: the unknown shapes disappear, and the
well-known shape of the country in question emerges
§. in perfect clearness. Good instances for this observa-
‘.‘ tion are certain charts of ship captains, on which
the sea tends to assume the appearance which the
land has on ordinary maps. Now, the contour of the
land is the same on a maritime chart as it is on a
| map of the usual type; i.e., the geometrical line which
i separates land and water is normally projected upon
“the retina.® None the less, when looking at such a
map, say, of the Mediterranean, we may completely
fail to see Italy. Instead we may see a strange figure,
‘corresponding to the area of the Adriatic, and so
forth, which is new to us, but which happens to have
shape under the circumstances. Thus, “to have
shape” is a peculiarity which distinguishes certain
i areas of the visual field from others which have no
B shape in this sense. In our example, so long as the
1 Strictly speaking, this expression again involves the experience error,

B In.the mosaic of retinal stimuli there is, of course, no line as a specific,
unified and segregated, entity.
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Mediterranean has shape, the area corresponding to

Italy has no shape, and vice versa. This statement
will seem less surprising if we again remember that
the retinal stimuli constitute a mere mosaic, in which
no particular areas are functionally segregated and
shaped. When the nervous system reacts to this
mosaic, and when organization develops, various cir-

Fic. ¢

cumscribed entities may originate, and be shaped, in
our example; among others, the Italian peninsula
or the Mediterranean. But unless we know about the
principles of organization, we cannot predict which
possibility will actually be realized. The stimuli as
such do not tell us, and the instability of organization
in the present instance makes it abundantly clear
that they alone are not responsible for the presence or
absence of shape in a given area.

Fig. 9, a variation of Fig. 8, or Fig. 8 may serve as a
further example. With a constant pattern of stimuli,
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we may see in Fig. g9 two different shapes, either that
of a cross consisting of four slender arms, or that of
another cross which consists of the four large sectors.
So long as the former shape is before us, the area of
the latter is absorbed in the background, and its
visual shape is non-existent. When the latter shape
emerges, the first disappears.’ It will be observed
that, in both cases, the oblique lines are boundaries
of the shapes which are seen at the time. They
belong to the slender cross in the first case, and to
the large cross in the second.

Thorough observations of this kind were first made
by Rubin, who illustrated his point by a great many
examples.® The fact that at a given time only par-
ticular areas of a field have shapes was shown con-
clusively, when subjects, who had seen one shape in
a first presentation of such a pattern, did not recog-
nize this pattern, if in a second presentation the other
shape was seen. The latter shape had not been a
visual fact when previously the former was perceived.
As a result, the shape seen in the second presentation
appeared entirely new and strange. Again, when one
of the two crosses of Fig. g is seen, one does not at the
time see other shapes which, from the point of view
of retinal stimulation, might just as well be visually
given. For instance, one does not see the shapes
corresponding to Fig. 9a, gb, or gc.

1 Under certain unusual conditions both objects may be seen at the

same time, . .
2 Visuell wahrgenommene Figurem. Kopenhagen, Berlin, London, 1921.
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FiG. 9a

FiG. 9b

Fic. 9c¢
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In Fig. 10 are seen two unknown objects through
which an horizontal line is drawn. When I now tell
the reader that he has the number 4 before him, he
will undoubtedly find it. But if he is not influenced
by theoretical prejudices, he will confess that, at
first, the shape of the 4 did not exist as a visual fact,

\____—

F16. 10

i and that, when it later emerged, this meant a trans-

formation in his visual field.
In this example it will be clearly recognized that
the existence of a particular visual shape goes with

. the existence of a corresponding visual unit which,

when segregated, has the shape. Other shapes, which

~ would correspond to a different organization in the
same area, are for the time being visually non-

existent. Thus, when we first look at Fig. 10, it is

. seen in a particular organization, which consists of

two unknown objects and an horizontal line which

* runs through them. This means that one part of the 4
{ is absorbed by the object on the left side, a second
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fraction by the angular whole on the right side, and
the rest by the horizontal. With the destruction of
the 4 as a segregated thing, its shape is also dissolved.
When sooner or later the subject actually sees the 4,
the corresponding lines are more or less detached
from their continuations. It is a general rule that
visual shapes are given only so long as the lines or
areas in question are set apart in the field. Any ob-
servations of puzzle pictures, of camouflaged objects,
and so forth, confirm this rule. Similarly, one can
easily convince himself that the visual existence of
partial shapes depends upon the relative segregation
of corresponding sub-wholes in larger entities.

The things around us are for the most part very
stable entities. As a consequence, their specific shapes
are regularly seen, so long as chance conditions or
intentional camouflage do not interfere. It is for
this reason that the problem of visual shape is so
easily overlooked, and that many can still believe
that “shapes are given in retinal projection.” There
is, however, no visual shape to which our discussion
does not apply. In any part of the visual field which
is shaped, processes must have particular character-
istics which are responsible for the fact. These
characteristics are not present in all parts of the field.
If, on a clear day, we walk along a street between
high houses, the sky is surrounded by the darker
surfaces of the houses. Under these circumstances,
do we see the bright area of the sky as shaped? As
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a general rule, we do not. The bright area has no
shape of its own. In spite of the fact that it is sur-
rounded by differently colored surfaces, this part of
the sky remains “unshaped background.” The con-
tours remain edges of the houses; the houses have
shapes; but the visible part of the sky has none. If

. we wish to see a circumscribed area of the sky as

shaped, we may look through a hole cut in a screen,

. which we hold over our head. If the hole corre-
& sponds to the form of the letter H, the corresponding
~ area of the sky will be seen as a bright H on a dark

ground.
Students of Gestalt Psychology ought to be well

}3 acquainted with such observations, and with the con-
i sequences which follow. Just as a part of the visual

field may either have a hue, or be achromatic, so a

¢ circumscribed area may be shaped or unshaped.

For some time to come it will be impossible to
investigate the dynamics of visual processes in direct

® physiological observation. At present we can do no

more than draw conclusions from a comparison of
retinal patterns with visual facts. We then find that
Ehrenfels was right in saying that shape is a trans-

. local characteristic of certain areas. It seems to

follow that the underlying processes must have a

| characteristic which is also translocal. Now, shape
_is an attribute only of entities which are set apart in

the visual field. It therefore appears that when proc-

i esses are relatively segregated from larger functional
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wholes they acquire at the same time the translocal
characteristic which is responsible for the shape of
the thing in question.

Naturally, since visual shape presupposes segrega-
tion of a corresponding visual thing, the existence of
specific shape depends upon the same factors of
stimulation as determine the organization of things.
It can easily be shown that certain formal relations
within the given pattern of stimuli are again de-
cisive.

After this discussion it will not be necessary to
spend much time on the concept of experienced
shape, or form, in the dimension of time. In the
case of melodies, of rhythms, of seen movements, and
so forth, we should merely have to repeat what has
just been said in the case of simultaneously given
shapes. The form of a musical motif begins at a
particular point and ends at another; then another
motfif may follow. But, in a given case, there is no
experienced form which extends, for instance, from
the second tone of the first musical figure to the third
tone of the next figure. Between the two figures
there is what has been called a ‘‘dead” interval which

1 Once K. Biihler tried to give an explanation of a very characteristic
shape, that of the straight line. He assumed that all retinal points
which form a straight line are anatomically connected in a special
manner, and that this gives- a straight line its particular appearance.
This hypothesis has the character of a machine theory. I do not think
that we can hope to solve our problem in this fashion. There are a
great many highly characteristic shapes besides the straight line. Are
we to assume that for each there is a special anatomical arrangement?
Or, rather, a great many such arrangements for each single shape, since
each may be projected upon many different parts of the retina?
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corresponds, as empty time, to the mere extension or
ground outside a visual shape. Again, when in a
dark room a bright spot in motion describes the path
of Fig. 6 (p. 152), we see certain forms of movement
such as I, I, III. But we do not see other forms,
not for example a form which corresponds to a frac-
tion of I, the next horizontal stretch, and a fraction
of II, taken together. Once more, experienced form
goes with the organization of corresponding wholes
and sub-wholes.

Since shape is an attribute of segregated entities,
all our previous remarks against the explanation by
knowledge acquired in the past apply here just as they
do in the case of those entities themselves. But so
popular are the empiristic views that it will be ad-
visable to mention a few more facts which bear upon
this point.

1. What is the effect of practice as to certain shapes
upon our visual experience in subsequent perception?
Drawings like Fig. 11 and Fig. 12 contain many com-
binations of geometrical lines which, when given

Fic. 11
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FiG. 12

alone, would make us see shapes other than those
which we actually see. Thus, in both, the outline of
Fig. 13 is geometrically present. If now we have a

FiG. 13

large number of such drawings which are ordinarily
seen in a certain way, but which geometrically con-
tain certain smaller figures, will training with regard
to the latter change the way in which we see the
former? More particularly, will this training dis-
rupt the larger figures so that the practiced figures
emerge with their specific shapes? Gottschaldt made
such experiments.” Since past experience is supposed

1 Psychol. Forsch., 8, 1926. Figures 11-13 are reproduced from Gott-
schaldt’s paper.
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to affect organization automatically, i.e., independ-
ently of any knowledge about the presence of corre-
sponding outlines, the subjects were not told to
analyze, or to look for the practiced figures. The
larger drawings were given simply for description.
In about 909, of the cases, three previous exposures
of the smaller figures had no effect upon the subse-
quent perception of the larger patterns. When, with

. new subjects, the number of previous exposures of

the smaller figures was increased to 520, the result
was still the same, the drawings being seen unchanged

} in 95% of the trials. Not even the few cases which
- showed a positive result can be explained by previous

training as such, because the subjects who occasion-

| ally saw the practiced forms in the larger drawings
[ had some suspicion as to the aim of the experiment,
and actually asked the experimenter whether they
| should look for the practiced forms. Although they
B were not instructed to do so, they naturally took the
"‘ test with an attitude of quite specific expectation.

Hence, their positive results do not prove that past
experience has an automatic effect upon subsequently

. seen patterns.

Gottschaldt’s larger drawings were “difficult,” in
the sense that their organization was very stable. In

some of these figures I cannot actually see the smaller
i figures, although I know not only that they are pres-
I ent but also where they are located. But no objection
. can be derived from this difficulty of the larger
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figures, because in such an objection it would tacitly
be admitted that very stable visual organization is
stronger than any influence of practice. Surely, such
larger drawings as Fig. 12 cannot be said to owe their
stable organization to much pre-experimental prac-
tice in ordinary life. The shapes which we see in this
pattern are by no means better known than Fig. 13.
Those who claim that past experience has an auto-
matic influence upon subsequent perception will have
to support their theory by experiments of their own.
If such an influence exists, it must be restricted to
particular situations.

2. We do, of course, admit that given specific
entities, with their shapes, readily acquire meanings.
But when this happens, these entities are given first,
and the meanings attach themselves to such shaped
things later. I am not acquainted with any facts
which show that, conversely, learning builds things
and shapes. Itis quite true that badly organized situ-
ations, in which specific entities and shapes are barely
indicated, may be greatly clarified by the fact that

these entities are well known. In this case, however,

the main question is what factors established those
entities in previous life. Obviously, conditions were
then more favorable, and probably they were more
favorable from the point of view of sensory organiza-
tion. At any rate, such observations are far from prov-
ing that learning transforms so-called sensations into
specific things What is actually observed is merely
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that clear organization which has been experienced
in the past tends to improve an inferior organization
which is now given. And, to repeat, previous prac-
tice has no such influence, if the present situation is
strongly organized in a different fashion. The num-
ber 4, for instance, has a well-known shape; but
when Fig. 10 is shown to people who do not suspect
the presence of the number, they are extremely un-
likely to see it. It will not occur in their description
of the pattern. One cannot object that in the past we
have never seen the 4 in such an unusual environ-
ment. If practice has an automatic influence, this
influence ought to be demonstrable precisely in such
situations. Moreover, it is by no means the unusual
character of the environment which prevents our
seeing the 4 in Fig. 10. In Fig. 14 the 4 is seen at

Fic. 14
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once, although in this pattern the environment of
the number is no less unusual than it is in Fig. 10.
Why, then, is it seen now? Clearly, in Fig. 14 the
added lines do not tend to fuse with the various parts
of the number so that this object is dissolved. In
Fig. 10 conditions of organization are such as to favor
the formation of other objects. In Fig. 14 an equally
strange environment contains no such conditions, and
therefore the number remains a segregated visual
thing.

I will give a few more examples in which well-
known objects and their shapes are destroyed, because
organization builds up larger entities. Fig. 15 may

B

FiG. 15

be described in various ways; but no one would spon-
taneously mention the letter E in such a description.
At the same time this letter is, of course, geometri-
cally present, and the object which is actually seen is
less known than the letter. Fig. 16 may be seen for
months as an ornament, while the presence of two H’s
in it is never suspected. Similarly, under normal
conditions the letter K is visually non-existent in
Fig. 17. Of course, at this point the reader no longer
observes under normal conditions. By now he is
looking for letters in the analytic attitude which has

1 Cf. particularly the condition mentioned in Chapter V, p. 145.
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been discussed in Chapter V (p. 169). I must there-
fore ask him to show Fig. 16 or Fig. 17 to more naive

FiG. 16

friends with the question: What do you see there? I
do not believe that their enormous experience with
letters will influence the result to any considerable
degree,

Fie, 17

3. Again, some will be inclined to derive visual
shape from tactual or motor experiences. This thesis
is just as inacceptable as the corresponding interpre-
tation in the case of organization as such. Shape is
a characteristic which experiences have, or fail to
have. It is irreducible to other attributes. Thus,
if visual entities appear shaped only because we have
certain other experiences at the same time, these other
experiences must have the shapes in question. Visual
facts may be capable of absorbing characteristics
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which do not belong to the original equipment of
visual fields. In this case, however, such borrowed
characteristics must be natural citizens of the fields
from which they come. As a consequence, the hy-
pothesis under discussion merely shifts the problem
of shape from one sensory field to another. Plainly,
somewhere it must be treated as such, without further
shifting. 'This reasoning applies also to our sensa-
tions of eye-movements, which have repeatedly been
mentioned in this connection. If visual shape is a
matter of eye-movements, then the kinesthetic experi-
ences involved must be shaped in the sense in which
visual entities appear to be shaped. Once this is clear,
it will be admitted that such an hypothesis does not
represent a scientific gain. We may just as well ac-
knowledge that shape is a visual attribute.

4. The best argument against any empiristic
theories in this field is as follows. We readily admit
that parts of a visual field can cause recall of experi-
ences which have previously been associated with
those parts. We then ask, however, what particular
visual factors are responsible for the recall in each
case. The answer is that, in ninety-nine out of one
hundred cases, recall occurs because a particular seg-
regated entity with its equally specific shape is given
in the field. In other words, it is this shaped entity
which is associated with other facts, and can there-
fore elicit these facts. This means that, if organiza-
tion were absent, so that recall could be caused only
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by the color and brightness of ‘“‘sensations,” visual
experience would for the most part not be sufficiently
characterized to give rise to any specific recall. When
referring to the automatic influence of past experi-
ence upon present vision, people are tempted to as-
sume that this idea can also be applied to the
phenomena which have here been interpreted as ef-
fects of sensory organization. From this point of
view, a visual field would seem to contain shaped
things, because certain previous experiences have
been recalled. Those who reason in this fashion ap-
pear to forget that, as a rule, recall is caused precisely
by such shaped things. They do not fully realize
that, in a consistent application of their view, the
visual field must be supposed to be entirely devoid of
such things. Itiseasy tosay: This or that is so because
certain things have happened in previous life. But
by now we need clearer and more specific statements.
Nobody will deny that recall plays a tremendous role
in mental life; but it can do so only because the sen-
sory world as such is sufficiently endowed with spe-
cific attributes which it owes to organization. A mere
mosaic of “sensations” would be unable to give recall
the right specific directions. This difficulty, with
which the empiristic interpretation is confronted, is
further enhanced by the following fact: generally
speaking, a shape remains the same independently of
the color, the place, and the size of the area, which
has the shape. According to empiristic views, this
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means that, irrespective of variations in these re-
spects, the same previous experiences are always
recalled. How can this happen when actually noth-
ing is left that could serve as a constant cause for
the same recall?

The fact to which I have just referred is called
“transposing.” Since Ehrenfels wanted to show that
shape can never be explained in terms of sensations,
he laid great stress upon the invariance of visual
shape when the brightness, hue, size and location of
an object are changed. To be sure, when the object is
shifted too far toward the periphery of the field, its
shape will be affected. Apart from this special case,
however, the range within which objects can be trans-
posed is enormous.* In this respect, forms in time
behave just like shapes in space: a melody, for in-
stance, may be given in different keys, and yet remain
the same qua melody. Ehrenfels was entirely right
when he said that in this fashion shape and temporal
form are clearly established as phenomena sui generis.
He also realized, however, that certain conditions
must be kept constant if transposing is to be what
the term implies. Relations among the stimuli in-
volved must remain approximately the same when
the stimuli themselves are changed. Thus we see once
more that the same conditions as determine the seg-

1 With adults, one more condition must be fulfilled if transposing is not
to affect a given visual shape. Most objects change their appearance
when given a new orientation in space, and partxcularly when turned
upside down. This fact, which reveals a curious anisotropy of the
visual field in adults, does not seem to exist in early childhood.
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regation of specific entities in space and time are also
decisive for their Ehrenfels attributes.

There was a time when the remarkable behavior of
Gestalten, particularly the invariance of their forms
under conditions of transposing, was generally in-
terpreted as proving that higher mental processes
were involved (cf. p. 176). From our present point
of view, however, sensory organization appears as a
primary fact which arises from the elementary dy-
namics of the nervous system. So long as organiza-
tion is regarded as an intellectual activity, we can
not, of course, account for the role which organiza-
tion plays in biology, particularly in ontogeny. It
will also be remembered that Hertz has demonstrated
the influence of organization on the behavior of
animals who are not likely to specialize in intellectual
processes. Apparently, Lashley has been the first to
show that animals “transpose.” Having been trained
to choose, say, the darker of two gray objects, they
shift their response when two other objects of the
same class are presented. In other words, they choose
the object which represents the dark side of the new
pair, even if its particular gray has never been pre-
sented during the original learning. Without knowl-
edge of Lashley’'s work, I repeated the same
experiments with apes and chicks, and took special

1 Wertheimer mentions, however, that not all relations among the
stimuli are equally important in this respect. Some may be changed
considerably without much effect upon a given shape, while even small
alterations of others influence this shape at once.
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care to exclude several possibilities of indirect
explanation. At present, there is no doubt that a
chicken, trained to choose of two grays, I and II,
always the darker, II, will afterwards, when II and
a new (darker) gray III are given, in the majority
of the trials not choose II but the unknown nuance
III. The same experiments were done with apes,
when the choice referred to the size or to the hue of
objects. Several investigators have been able to con-
firm these experiments. It seems that animals react
to such pairs as to unitary groups, either side of which
has a particular character that depends upon its po-
sition within the pair. Thus II is the dark side of the
first pair; but, in the new pair, ITI assumes this role;
and since the animal has learned to choose the dark
side of the pair rather than a more or less definite
gray, it now tends to avoid the gray which it chose
during the learning period, and to choose the new
gray. It does not matter whether or not we assume
that the chicken has visual experience. The differ-
ence between a choice which depends upon a more
or less definite intensity of light and a reaction which
depends upon a characteristic determined in a pair-
unit is the same in both cases. It will be realized that
here the stimulus-response formula is again quite
misleading. It ignores the fact that between the
stimuli and the response there occur the processes of
organization, particularly the formation of group-
units in which parts acquire new characteristics.
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In order to prove that the concept of dynamic self-
distribution explains transposition, we will now show
that transposition occurs in physical systems. If all
forces of a given dynamic distribution balance each
other, their equilibrium will obviously not be dis-
turbed if the intensity of all forces decreases or in-
creases in the same proportion. Consequently, such
dynamic states are largely independent of the abso-
lute facts which obtain in their various parts. As-
sume, for instance, that the self-distribution is that
of a current which flows through a conductor of a
certain shape, such as an electrolyte which fills a ves-
sel of this shape. The intensity of the current has no
influence upon its distribution. Or also, if instead
of ions like Na and Cl, K and Br or any others carry
the electric charges, the distribution of the current is
not changed. Or, take the electromotive phenomena
which develop when two solutions (I and II) of
different ionic concentration are in contact. Such
phenomena depend upon the relation of the ionic
concentrations, while the absolute concentrations
have no influence. For example, if the solution II
with a concentration of Y5¢n is the electropositive
side of the pair, as against I with a concentration,
say, of 14, then in a new pair with the concentrations
5on (II) and % gon (III) the new solution III
becomes the electropositive side. In other words, to
be the electropositive side of such a physical system
is a property which a part of the system owes to its
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position in the whole system. In this respect, there
is no difference between our electrochemical example
and the case of two grays, one of which is the dark
side of a pair.

Shape is probably the most important attribute of
segregated things. But with the presence or absence
of visual shape further characteristics are closely re-
lated. In Figs. 8 and 9 we observed a change of
shape. At first one cross or star was seen, and then
another. If such reversals are carefully observed,
another change will be found to accompany the ap-
pearance and disappearance of the two shapes. When
the slender cross is seen, the area of this cross has a
character of solidity or substantiality; the cross has
the density of a thing, while its environment appears
as comparatively empty or loose. The contrary is
true when the other cross appears. Now this cross
looks solid and substantial, while the narrow angles,
which have become parts of the background, are loose
or empty. Since an area becomes solid when it hag
shape, and is in this sense a figure, Rubin has given
the solid quality the name “figure character.” He
calls the looseness of the environment the ‘“ground
character.” The term “ground” is particularly ap-
propriate because the figure generally protrudes a bit
in space. The unshaped environment is localized
further backward, and actually seems to extend be-
hind the figure as a homogeneous plane on which the
figure lies. The sky above houses (¢f. p. 186) has
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this character of a ground which spreads behind the
houses as figures.

It seems that the character of solidity to which I
have just referred occurs only as an attribute of seg-
regated things. Clearly, it belongs to the general
class of Ehrenfels qualities. Some psychologists will
be inclined to derive this character from tactual ex-
periences which we have when handling physical ob-
jects. But there is no particular reason why it should
not also be an attribute of visual things as such. As
a matter of fact, it may belong to the primary con-
stituents of the meaning which the terms “thing” or
“substance” have in common life. At any rate, figure
and ground behave quite differently in the visual
field. Color constancy, for instance, has been shown
to be stronger for figure than for ground. The thresh-
old for a patch of color has been found to be higher
in the area of a figure than within a ground of the
same objective color. On the other hand, after-images
are more vivid when observed upon a figure than they
are upon mere ground.

After these considerations some further statements
will readily be understood which, without the preced-
ing discussion, would perhaps be regarded as “mere
philosophy.” In experiments with animals “to be
the dark side of a pair” was found to be the charac-
teristic of an object which this object owed to its in-
clusion in a larger entity, the visual pair-unit. The
same reference to larger wholes is implied in many
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terms which we continually use as banal words. We
do not generally realize that the meaning of such
words points beyond the local facts to which the
words may seem to be attached. From a large list
I will give only the following examples: The Ger-
man “Rand” (in English “brink” or “edge”) is such
a word ; again “Anfang” (“beginning”), “Ende” and
“Schluss” (“end” and “close”), “Stiick” and “Teil”
(“piece” and “part”), “Rest” (‘“rest” or “remnant”) ;
also““Lock” (“hole”) and “Stérung” (“disturbance”).
It will at once be seen that a place can appear as a
“hole” only inasmuch as it constitutes an interruption
of a larger entity, the other parts of which have the
figure character. Mutatis mutandis the same holds
for the meaning of “disturbance.” It is by no means
necessary to restrict the list to instances in which
the words apply to sensory facts. In the case of
thought processes an event is a ‘“disturbance” only
with regard to a larger and otherwise unitary whole
which it interrupts. Without this reference the word
has no meaning. Those who are acquainted with the
theory of music will remember that a tone has the
character of the “tonic” only within a musical de-
velopment in which it plays a particular part. The
same is true of the “leading tone” which points be-
yond itself not independently, but as part of a larger
musical structure.

Similar cases can easily be found among the ad-
jectives and verbs. “Hohl” (“hollow”) and “offen”
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(“open”), “complete” and “incomplete” belong in
this class, in that their meanings refer to specific ex-
perienced units in which these adjectives are alone
applicable. In the realm of terms which designate
events and activities we have, for instance: “starting”
and “beginning,” “ending” and “finishing,” “desist-
ing” and “interrupting,” “proceeding” and “continu-
ing,” also ‘“deviating,” “bending,” “retarding,” and
so forth. If we consider the meanings of such words
as “hesitating” or ‘“deviating,”’ we find that their
meanings presuppose the occurrence of larger coher-
ent developments, changes of which are designated
by these terms. The developments may be melodies,
or the activities of other people as we see them, or
thought processes which take their course in a per-
son. Essentially, the meanings of such words remain
the same in all provinces of experience; for the prin-
cipal phases of organization are not restricted to any
special fields.
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CHAPTER VII

Behavior

T will be difficult to understand the following
chapters unless we first solve a problem which
seems to present serious difficulties to many people.

When referring to objective experience, I have re-
peatedly emphasized the fact that things, their move-
ments and changes are given as outside or before us.
At the same time I have maintained that objective
experience depends upon processes in the brain.
How, then, can this experience appear before us?
About the facts as such there can be no doubt. To
be sure, under certain conditions a sound may be
localized in my head; but that tree over there I
surely see as something far off, and the window,
though much nearer, is still unquestionably outside.
Functionally, however, the existence of these visual
objects is a matter of processes in my brain, and there-
fore in me. The simplest physiological considerations
prove this. ‘

It seems advisable to discuss at once the physio-
logical side of this problem. For the sake of
simplicity, we will at first proceed as though the visual
field were the only objective experience we have.
Then one thing is immediately obvious. Although

for the most part we have many objects before us,
206
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their totality appears as well-ordered in one visual
space, so that any particular thing has fairly clear
spatial relations to all the others. (This statement
is a trifle superficial because it ignores the specific
grouping of objects; but for our present purposes it
will suffice.) The pencil on my desk is nearer to the
book than to the lamp ; the knife lies between the book
and the fountain pen, etc.

Just as all other characteristics of the field are as-
sociated with physiological facts in the brain, so the
relative position of experienced objects depends upon
some kind of order in the processes which constitute
their physiological basis. However, the mere geo-
metrical location of these processes cannot be the cor-
relate of seen spatial order. I take it for granted
that whatever is experienced has a functional basis,
in other words, that it depends upon actual physical
events. If this postulate is to be applied to the facts
which underlie experienced space, we are inevitably
led to the concepts of field physics. In this part of
science the consideration of what might be called
“processes-in-extension” is regarded as a matter of
course. The term which I have just used is simply
another name for the self-distributed processes to
which I referred in Chapter IV. In such processes,
it will be remembered, local events occur, as they oc-
cur, only within the distribution as a whole. There-
fore, the whole widely extended state of function
isa unit. In units of this kind, distances may be meas-
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ured in inches. But according to our postulate this
is not the way in which the distances ought to be
measured if we wish to find the correlate of experi-
enced extension. Rather, we choose as this correlate
the dynamic relations among the parts of the process,
which maintain the parts as they are. These relations
extend in a continuous fashion through the whole
process, and it is their “functional geometry” which
we suppose to be isomorphically related to the spatial
characteristics of perceptual fields.* Of course, the
dynamic relations in question operate in the tissue,
ie., in cells, fibers and tissue fluids, which occupy
certain volumes of physical space. But we assume
that, so far as our problem is concerned, only the
dynamic relations count, while the geometrical dis-
tances and areas through which the dynamic order
extends have no direct significance. It is true, to a
considerable degree the dynamic order depends upon
the geometry of the medium in which it occurs. For
example, a great distance in terms of brain geometry
is likely to be a great functional distance at the same
time, and so on. But this dependence is far from be-
ing an identity. For, in the first place, the dynamic
relations within the process are functional relations,
while no geometrical relations are functions in this
sense; and, in the second place, the functional ex-

1 Quite recently, the concept of functional space has been more fully
developed in: W. Kohler and H. Wallach, “Figural After-Effects. An
Investigation of Visual Processes.” Proc. Amer. Philos. Soc., Vol. 88,

No. 4, 1944.
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tension to which I am referring depends not only
upon the geometrical dimensions of the medium but
also upon the laws of physics which determine the
self-distribution. In the next paragraphs, relative
localization of objects in visual space will be regarded
as correlated with relative positions of corresponding
local processes within the visual area of the brain.
The preceding remarks are meant to make it clear
that when the expression “relative position of proc-

,"‘ ’ . . .
. esses” is used it must always be understood in terms

of functional rather than of purely geometrical rela-

tionships.

Let us return to the question which was raised in

; the beginning of this chapter. It will be advisable to

consider a concrete example. In visual experience,
the pencil over there is external to the book, and lies

at a certain distance from it. Under these conditions

there are two local processes in the brain, one cor-
responding to the pencil, and the other to the book.
Moreover, the neurologists tell us that these processes
occur in different places of the visual brain, and we
must add that the functional relations between them
are those which mean a certain functional distance.

¢ I now propose to show that the localization of objects

outside ourselves follows directly from this considera-
tion. My hand, for instance, appears, or may appear,
in the same visual field as other visual objects. Plainly,
just as this further visual object is external to the

¢ pencil and the book in visual experience, so the cor-
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responding process in the brain must be external to
the processes corresponding to the pencil and the
book—both geometrically and in functional terms.
The hand as a visual object must be given the same
theoretical treatment as is given the pencil and the
book ; and the spatial relation between the hand and
the pencil or the book must be considered in the same
way as the spatial relation between the latter things.
As a rule, my visual field contains, of course, more
parts of myself than the hand : my arm, for instance,
very often my feet, my chest and, though only in
extremely peripheral vision, the tip of my nose. All
these are visual entities, precisely as the book and the
pencil. Thus, in my brain as a physical system, there
must be processes which correspond to these parts of
myself, just as there are other processes which corre-
spond to such things as pencils, books, etc. Also, the
brain processes which underlie the visual book, the
visual pencil and all the other visual objects around
me must be external to the processes which underlie
the visual arm, feet, chest and nose. The reason is the
same as in the case of the book and the pencil as exter-
nal to each other: the physical book and the physical
pencil are projected on different parts of the retina,
and therefore cause processes in different parts of the
visual brain. This holds also for the visible parts of
my organism in their spatial relations to the outside
objects. Their retinal locations differ from those of
such objects, and consequently corresponding places
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¥ in the brain are different from the places in which

| the outside objects are physiologically represented.

As a matter of principle, this is the solution of our
- problem. My body as an experience—in common
. speech we often call it “I” or “myself”—is to a de-
| gree a visual thing in the sense in which a pencil or
| 2 book are visual things. Now, just as the latter
. things appear outside each other, so “I” appear visu-
" ~ally external to them, and vice versa. If their ap-
| pearance in different places does not astonish anybody,
" because this separation can be understood in terms
: of the location of their physiological correlates in the
E brain, we have no reason to be surprised by the rela-
tive position of such visual objects, on the one hand,
and the visible sclf on the other hand Thus, no

;__ me. If there were any paradox in their appearance

outside, i.e. outside of me, then exactly the same para-

ox ought to be found in the spatial relation, say, of
 the pencil and the book. People do not generally
ecognize this, merely because they fail to distinguish

i between the body as a perceptual experience and the

organism as a physical system which, as such, never
occurs in any experience. Of course, they also ignore
he fact that the visual part of the self is physiologi-
~cally caused by projection of parts of the organism

¥ upon its own retina, and by corresponding processes
L in the brain which have a particular location, a loca-
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tion in which they are surrounded by the processes
corresponding to other visual objects. I do not be-
lieve that the confusion will ever end, unless we
accustom ourselves to giving the perceptual self con-
sistently one name, and the physical organism another
name. I suggest that, just as I have done in these
paragraphs, the former be called “body,” and that
the term “organism” be reserved for the physical
system which is investigated by anatomists and physi-
ologists.

When compared with this explanation, the idea
that things ought to be experienced as being inside
ourselves can surely not be defended. There is no
more reason for this expectation than for assuming
that the pencil ought to be seen within the book, or a
cloud, or the moon. If somebody should object and
say that, after all, the perceptual processes occur in
the brain, and in this sense in my interior, what is the
right answer? We have to answer that visual ex-
perience corresponds to the totality of self-distributed
processes in the visual sector of the brain, and that all
relations in visual space of which anybody can be
aware rest on functional relationships within this
totality. In such terms, other visual objects must ap-
pear outside the visual self. To the anatomical or
geometrical location of any visual processes within
the physical brain and skull, on the other hand, there
never corresponds any experience whatsoever. Thus,
this location can play no part in the determination
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of the places in which we see things. If somebody
expects that seen things be experienced as being in
the brain, he does not realize that the first half of this
sentence refers to the visual field as an experience,
whereas the second half, in which the expression
“the brain” occurs, refers to a physical object in

physical space. This means that he expects parts
f. of visual space to be localized in relation to parts of
I physical space, which is an entirely impossible notion.

The fact that visual objects are so clearly localized

outside the visible self makes everybody aston-
~ished when he first hears that things, colors, etc.,
- depend upon events which occur “in himself.” Of
¢ course, this statement is correct only if meant in a
physiological sense so that “himself” refers to the
organism, which is not part of our experience. It is

far from being correct and clear for people who have

¥ not learned to discriminate between the physical or-
. ganism and the self as a particular experienced thing.

Surely, for the most part distant things do not appear
at all to depend upon this particular experience, the

b self. And why should they? In visual experience a

tree depends upon myself as an experience just as
little as the brain process which corresponds to the

-~ tree depends upon the processes corresponding to the
- experienced self. Occasionally, we have seen in an
~earlier chapter, a certain influence will occur, and

then be experienced ; but, generally speaking, the tree
and I depend upon each other just as little as any
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other segregated entities depend upon each other,
when separated by a considerable distance.

Perhaps all this is too well known to be once more
discussed at such length. Some years ago, however,
a psychiatrist in Europe called this the most difficult
problem among the questions which concern the
mind in its relation to the body: How can things ap-
pear outside of us, when actually they are located in
our interior?

So far we have considered ourselves and things ex-
clusively as visual experiences. But the situation re-
mains the same if we consider other experiences as
well. Things and their properties may be experienced
by touch instead of visually. Also, things are felt t-o
be warm or cold; they smell, are heavy, and emit
sounds. All these experiences are localized in one
perceptual space, either with precision or merely in
a vague fashion. More particularly, all have a loca-
tion in relation to visual facts. Thus a voice may be
heard as outside the window ; a room as a visual scene

may seem to contain the smell of a cigarette; and the .

cold surface of the glass in my hand is felt where the
object is seen. The fact that all sensory experiences
appear in a common space may be explained in sev-
eral ways. The reason may be the same as it is in
the case of binocular vision, in which, notwithstand-

1In this connection it does mot matter whether the localization, say,
of sounds in relation to visual objects, is invariably correct. If it is ntl);
correct, then the fact that we can compensate for the deviation is in itse
’ 3
a proof that both appear in the same space.
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ing the fact that two sense organs, the two eyes, are
involved, all experience is located in one field. In
this instance we know that the co-operation of the two

eyes in giving us one field of vision is at least in part

a matter of inherited factors. It is possible, though

it has not been proved, that the same holds for the co-

operation of vision, touch, etc., in giving us one
sensory space in general. It is also possible that the
experiences of the various sense modalities are local-
ized in a common space because we have learned in
early childhood how they must be spatially cor-

© related. Besides these assumptions, which represent,
- of course, the nativistic and the empiristic possibilities
L in psychological theory, a third explanation must also
f; be considered : in very early childhood the experiences
B of the various sense modalities may have been more
or less adequately united in one space for dynamic
¢ reasons. Whichever interpretation is correct, all
§ sensory facts do appear in one space, the space in
i which also the visual objects and the visual self are
located. As a consequence, some non-visual experi-

ences (as, for instance, most sounds) are, with the

~majority of the visual facts, localized outside. Other
- non-visual facts, such as those of kinesthesis, appear

inside the self, but still in the same general space as
contains the outside experiences. Inside we find, of
course, also such subjective states as feeling tired,
healthy, active, irritable, and so on. On the whole,
we can say, non-visual data are fairly adequately
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localized with reference to visual phenomena. It
follows that if the external location of visual objects
offers no problem the same must hold for all instances
in which non-visual facts appear outside the self.

After this preliminary discussion we can now turn
to an old question. How does it come to pass that we
ascribe to others experiences, more or less like those
which we have ourselves? We seem to do so all the
time, not only in general, but also quite specifically in
particular instances. Obviously, therefore, our ques-
tion refers to a fundamental fact in social psychology.
But it is also a puzzling fact. For sometimes other
people seem to recognize our experiences more clearly
from without than we are able to observe them from
within. For instance, I have difficulties in describing
" the inner experience of hesitation or lack of deter-
mination. Nevertheless others say that such states
can be most clearly seen in my face. I am also in-
clined to believe them, since I know that facial ex-
pression very well from my observation of others. I
think it was Nietzsche who once said that somehow
the “you” is earlier than the “I.” This applies first
of all to our knowledge of character and personality.
Our subjective experiences are far from giving us an
adequate picture of our own person, while others
often recognize its principal traits in a few minutes.

I do not believe that the things which other people
say constitute our most trustworthy cues in this re-
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'spect—as though their statements could be taken as

descriptions of their experiences. For the most part
people do not talk about their experiences as such.
Also, we frequently ascribe to them pomposity or
modesty, friendliness or coldness, when they do not
say a single word about their feelings. In a foreign
country we often recognize that others are provoca-
tive or kind, although their language may be entirely

i unknown to us. Even when we understand the words
of other people, the way in which they talk may still
I be a better. cue, than the meaning of their words as
- such. In some situations, a certain kind of silence
" can tell us more than any number of statements which

might be made under the circumstances. The be-
havior of apes shows that they commonly understand

| cach other quite well, although they have no language

in the human meaning of the term. For these reasons
language as a communication of meanings by words
and sentences will hardly play a réle in the following
discussion. I am convinced that we shall nevertheless
be able to deal with relevant phases of our problem.

The answer which philosophers have given to our
question is well known: Since I cannot directly per-
ceive what another person experiences, my only evi-

. dence with regard to his mental processes comes from
i his body. More particularly, it is events on the sur-
i face of this object which give me such information.

But events of this kind have, of course, nothing in
common with the actual experiences of the other
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person. Thus the only connection between my evi-
dence and these experiences (which remain unob-
servable) is indirect. It is based on the fact that
specific experiences tend to be accompanied by equally
specific “expressive” alterations of a person’s body.
With this connection I have first become acquainted
in my own case ; I have found that my various experi-
ences are correlated with certain movements and
other changes in my body. After frequent repeti-
tion, this observation induces me to draw an inference
by analogy when I perceive the same bodily events in
others. I begin to believe that in their case these
events may be taken as symptoms of corresponding
mental processes. From the fact that this planet is
inhabited by organisms, the inference is sometimes
drawn that on another planet such as Mars, which in
some respects resembles the Earth, there must also be
living creatures. Clearly, this inference is of the same
kind as the one which we are here discussing. Unfor-
tunately, the astronomical parallel shows that infer-
ences of this kind cannot be regarded as particularly
reliable. Quite apart from this, it seems that the
theory has little support in observation. In common
life people simply do not proceed in this fashion,
while at the same time they seem to understand their
fellow men pretty well.

For this reason, psychologists suggest a different
explanation. The starting point, it is true, they do
not alter; it is again the statement that we find our
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own experiences accompanied by certain bodily
events. But now comes the point at which the psy-
chological explanation differs from the philosophical
theory: According to the psychologists, constant repe-
tition establishes strong associations between our ex-
periences and accompanying bodily events. As a
consequence, whenever such bodily events take place
in others the corresponding experiences will at once

¥ be recalled. Moreover, the recall need not consist in

the emergence of images and ideas; rather, it may

,:;. assume the form of so-called assimilation, in which
. the fact which evokes the recall appears imbued with

the recalled fact. Assimilation has been mentioned
in other chapters. It is at work when the symbol -
looks like adding, when a coffin appears imbued with
the horror of death, and when a flag seems to have ab-
sorbed the particular virtues of a country. In the
same way, we are told, bodily changes seen in others

~ now appear as imbued with experiences which we

frequently had when these changes occurred in our
own case. As a result, friendliness may seem to be
visible in other people’s faces, or anger virtually

~ audible in an animal’s cry.

I need hardly point out that this is again an em-
piristic theory, and that it must be regarded with
caution. If it were right, we should be unable to
understand any behavior which has not frequently

. occurred in ourselves. Facts do not seem to agree

with this conclusion. Do we never understand others
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as beings who are extremely different from ourselves?
The characteristic manliness of Douglas Fairbanks
used to impress me very much, although unfortu-
nately I could not offer anything comparable. On
the other hand, sometimes I see in the face of another
person unpleasant greed in a version for which I
hardly have counterparts in my own experience.
The philosophical interpretation of “social under-
standing” was no less empiristic than the psycho-
logical explanation is. Why do both take it for
granted that our understanding of others must be an
entirely indirect process? Obviously, both philoso-
phers and psychologists assume that the characteris-
tics of mental processes, on the one hand, and of
observable behavior, on the other hand, are different
in every respect. With this premise, the only possible
relation between facts of the former and the latter kind
will be an external, though regular, concomitance,
and the empiristic consequences follow. But if the
premise were correct, it ought to be easy to separate
in our impression of other people such ingredients as
have their origin in our own mental experiences of
the past from those components which are mere facts
of behavior. Incomparable facts cannot fuse into
unanalyzable units. But if in a friendly-looking face
we try to separate the friendliness from the charac-
teristics of the face as such, we find the task quite
difficult. So long as we consider the face as a whole,
rather than as a mosaic of colored spots, the friendli-
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ness seems to remain an intrinsic characteristic of the
face.

We have stated the premise which leads to empiris-
tic interpretations of social understanding. But why
has this premise been so generally accepted? Why
do the theorists assume that mental processes and ac-
companying facts of behavior have nothing in com-
mon? The answer is fairly obvious. According to
Descartes and many other philosophers, the materials
and events of nature are toto genere different from

the contents and processes of the mental realm. Few
i doctrines have influenced modern thought so strongly

as this thesis has. Unfortunately, it has also been ap-

{ plied to the situation which we are here discussing.

The behavior of other people, it has been argued,
concerns their bodies. Consequently, the facts of
behavior are physical facts and can, qua physical
facts, have nothing in common with mental processes.

From what we have learned in previous chapters it
must be clear that this argument is mistaken. In-

- advertently, it uses the term “facts of behavior” in

two different meanings. Whether or not the argu-
ment is correct when applied to behavior as a realm
of physical facts, the problem of social understand-
ing does not directly refer to behavior in this sense.
It refers in the first place to perceptual facts which
one person experiences in contact with other persons;
for, both the bodies and the behavior of such other
persons are given to the first person only as percepts
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and changes of percepts. It follows that theses about
the nature of the physical world and its relation to
mental processes have no place in a first discussion of
our problem. Obviously, our first question must be
how behavior as perceived can help a person to under-
stand other persons. In trying to answer this ques-
tion we need not at once make any assumptions about
the nature of physical facts.

I do not, of course, deny that perceived behavior
is related to changes which occur on the surface of
the organisms in question, i.e., to physical behavior.
I also admit that these physical changes are more di-
rectly connected with the mental processes of persons
than are the events which we perceive when watching
these persons. Nevertheless, since the behavior of
others is given to us only in perception, our under-
standing of others must first of all refer to this source.
Thus it seems that behavior as a realm of perceptual
facts must also be our first subject when we try to
solve the problem of social understanding. After all,
we have to remember that sometimes percepts tell us
more about facts than do the events which mediate be-
tween these facts and the percepts (¢f. Ch. V, p. 160).
Similarly, perceived behavior may tell us more about
the mental processes of others than could be gathered
from a study of their physical behavior.

Our problem is particularly interesting where it
refers to the more subjective experiences of others
such as their emotions and their thinking. Somehow
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these facts tend to express themselves in the behavior
of people as we perceive it. Now, is it really true
| that behavior in this sense allows of no comparison
. with those mental facts? Or do mental facts express
| themselves in the more specific sense in which the
term implies that the expression resembles what is
i being expressed? If the latter alternative could be
supported by facts, the main reason for strictly in-
i direct interpretations of social understanding would
i obviously be removed.

Under these circumstances, it will be our main
| task to compare subjective experiences with behavior
g as, at the time, perceived by others. We shall proceed
¢ slowly, however. In its efforts to classify human
experiences, psychology has generally enhanced dif-
ferences where closer inspection reveals striking simi-
larities. Asa matter of preliminary practice, we shall
first consider such similarities in cases in which sub-
| jective experience is not involved.

- Take the qualities of the different senses. For long
it has been held that these qualities have nothing in
. common. And yet we can point at various examples
| which are at odds with this view. Brightness and
~darkness, for instance, are attributes of both auditory
and visual experience. Again, if an object which we
) touch appears cool, its coolness somehow resembles
i visual brightness; comfortable warmth is dark in
i comparison. I have mentioned before that the Ger-
' man word “rauh” (“rough”) is used for certain audi-
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tory experiences as well as for tactual facts. In
English not only a surface which we touch but also
the sound of a voice and the taste of a wine may be
called “smooth.” The German poet Morgenstern
once said of seagulls: '

“Die Méwen sehen alle aus, als ob sie Emma
hiessen.”

(All seagulls look as though their name were
Emma.)

Morgenstern, I find, was quite right. The sound of
“Emma” as a name and the visual appearance of the
bird appear to me similar. Another example is of my
own construction: when asked to match the nonsense
words “takete” and “maluma” with the two patterns
shown as Figs. 18 and 19, most people answer without
any hesitation.” In primitive languages one actually
finds evidence for the thesis that the names of things
and events, which are visually or tactually perceived,
have often originated on the basis of such resem-
blances.?

After this preliminary exercise we can return to
our main problem, and compare subjective experi-
ences with perceptual facts. In this connection it
will be interesting to know what words are being
used with reference to subjective experiences. Most
people will agree with the statement that if, in com-

1 Cf. also Usnadze, Psychol. Forsch., 5, 1924.
2 E. von Hornbostel, Festschrift Meinhof. 1927,
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parison with foveal vision, peripheral vision can be
called “fuzzy,” the same term also applies to most
subjective experiences; in this respect they resemble
facts in peripheral rather than in foveal vision. But

FiG. 18

=

Fi6. 19

¢ if this is admitted, we have taken an important step;
i we have recognized that subjective experiences have

at least something in common with certain perceptual
facts. Klages has collected a large number of words

- which are used in the description of subjective experi-

ences as well as of perceptual phenomena.' I will
give only a few instances. Something arouses a “bit-

1L. Klages, Vom Wesen des Bewussiseins. 1921,



226 GESTALT PSYCHOLOGY

ter” feeling in us. Again, one talks about being in a
“soft” mood. “Sweet” love seems to occur in all
countries, also “bright” joy and ‘“dark” grief. In
wrath there is something which many call “hot.”

Often the terms in question refer to more dynamic
characteristics. Thus, an expectation may be called
“tense,” an expression in which a subjective experi-
ence is compared with what we feel when we touch a
taut string. A certain way of thinking appears to us
as ‘“‘straight,”’ and everyone knows immediately what
is meant when the term is used in this connection.
Both “calm” and “restlessness” occur, of course, in
visual fields; but often the same terms refer to facts
in subjective experience. Again, we feel “attracted”
by something, or are inclined to “reject” it. Some-
times our spirits are “high’; and sometimes they are
“low.” 'The reader will have no difficulties in con-
tinuing the list.

Some people will refuse to draw any conclusions
from such facts. They will say that nothing can be
inferred from mere analogies. I cannot accept this
as an argument, however; for what we mean by an
analogy is precisely a certain kind of resemblance.
Moreover, when subjective experiences are given
names which also apply to perceptual facts, this does
not happen in a random fashion. If one such name is
applied only to particular subjective phenomena, and
a second only to equally particular different ones,
there must be a principle which regulates the various
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applications. This principle must also be operative
when, in a lively description of inner facts, somebody
invents a new such transfer of terms, and again when
others realize what he means. The only principle
which I can discover is that certain experiences of
the inner and the perceptual worlds resemble each
other.

The James-Lange theory of emotional life claims
that emotional experiences are sensory facts, namely,
vague impressions which originate in our muscles,
viscera, and so forth. There may be some truth in
this theory. But it seems inadvisable to connect our
present argument with this or any other theory. It
is quite possible to recognize that certain perceptual
and emotional facts resemble each other, and yet
to doubt that an identity can be postulated. More-
over, the following discussion will, of course, be
concerned with the perceptual characteristics which
the behavior of other people exhibits. For the most
part, these characteristics are visual and auditory
phenomena, which play no part in the James-Lange
theory. Thus we have no reason to burden our
investigation with arguments about this theory of the
emotions.

So far we have learned that, as a matter of prin-
ciple, facts of inner life and perceptual facts may
have certain traits in common. The main question
which we have to answer is, however, much more
specific: Can the behavior of a person, as perceived
by others, resemble the mental processes of this per-
son? I will now describe a few instances in which
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observation seems to give a clear answer to this ques-
tion.

In my presence two Russian scientists are talking
in their language about an issue on which they have
for long disagreed. I can observe their behavior as
a matter of visual and auditory facts; but I cannot
understand their words. For a while the scene is
calm. Suddenly, however, the head of the man to the
left moves backward as though it were struck by
something, and from this moment both the tone of
his voice and the lines of his face exhibit a certain
hardness. Soon the other’s behavior also changes; I
am tempted to apply to it the musical term crescendo.
The same phenomenon now begins to appear in the
man on the left side. He, too, acts and talks more
and more intensely so that the whole scene approaches
a state of greatest agitation. But all at once I see the
man to the right looking at a placard on the wall, and
smiling. He says a few words to his colleague, who
presently looks in the same direction. After a mo-
ment’s hesitation his face lights up a bit, its hardness
begins to vanish, and within seconds the scene is as
smooth and calm as it was in the beginning.

These scientists happen to know my language, and
are quite willing to explain what has happened. The
man to the left tells me that a short while after the
beginning of the discussion some unexpected words
of the other man appeared to him as a personal of-
fense, and that as a result he felt at first like withdraw-
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ing entirely into himself. The other man reports that
quite abruptly the man to the left began to look hard
as though he did not want to listen to further argu-
ments, and that under this impression he, the man on
the right side, could not help feeling more and more
angry. The man on the left side now confesses that
gradually intense irritation took hold of him also.
Eventually I am told that the placard on the wall
is the Russian translation of “Keep smiling.” Since
this advice helped, the scientists soon found their way
back to a calmer state of mind.

It can hardly be denied that in this case the per-
ceived behavior of two people and their subjective
experiences have certain traits in common. As I see
them, the two scientists form a group, the members
of which direct all their activities toward each other.
Subjectively, each feels that he directs his statements
against the other, or that he defends himself against

- the other’s arguments. Again, the movement back-

ward of the man on the left side shows as a visual fact
how he is struck by the other man’s hostile remark,
and the hardening of his face pictures the stiff inner
attitude which he assumes as a consequence. The
emotional crescendo in both which then follows is
directly expressed in the visual and auditory cres-
cendo of their behavior as I perceive it. Later, I see
both directed toward the placard—as they actually
are at the time. Eventually, I both see and hear how

. calm returns, while their emotions really subside.
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The lesson which may be derived from this ex-
ample is applicable far beyond the present instance.
Many dynamic developments in subjective experi-
ence tend to express themselves in forms of perceived
behavior which, to a degree, resemble those develop-
ments. Quite generally, both emotional and intel-
lectual processes have characteristics which we also
know from music, i.e., from auditory experience.
Crescendo and diminuendo, accelerando and ritard-
ando are obvious examples. But these terms are
applicable not only to auditory facts but also to visu-
ally perceived developments. Hence, when such
dynamic traits occur in the inner life of a person,
they can be most adequately represented in his be-
havior as heard and seen by others. As a matter of
fact, this happens all the time. When somebody is
reminded of an injustice which he has suffered, he
will, while his indignation grows, probably walk
with increased speed. Thus the greater tempo and
intensity of his emotional thinking are nicely ren-
dered in the accelerando and crescendo of his move-
ments as seen by others. Naturally, the same inner
upheaval may express itself in an accelerando and
rinforzando of vocal behavior. Or watch a person
on different mornings. Sometimes his movements are
even and calm; but sometimes his face and his hands
appear unstable and restless. He need not tell you in
the former case that he is well and at rest, nor in the
latter that he feels restless; in a way, both inner situ-
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ations are directly obvious to you. Similarly, hesi-
tation and uncertainty tend to be accompanied by
forms of behavior which, as perceptual facts, re-
semble those inner states. An observer may, for in-
stance, see movements in various directions, each
slowing down when it has hardly started, their se-
quence devoid of unitary organization. Furthermore,
so long as human beings are not particularly in-
hibited, any sharp discontinuity in their experiences
is likely to be followed by sudden events in their per-
ceived behavior. In a moment of sudden fright
human beings jump back or start. When a person
experiences that flash by which new ideas sometimes
come to us, he may stop in the middle of a sentence,
and he may also strike his head. Thus his mental
processes and his appearance to others exhibit the
same discontinuity. Often the conduct of a man is
seen as organized in a way which agrees with the
organization of his actual planning and doing. Ac-
tions which flow from one determining source tend
to appear as one coherent current of visual facts. On
the other hand, when action as subjectively experi-
enced consists of relatively segregated parts, the same
articulation will probably characterize his perceived
behavior. In discussing our problem, philosophers
and psychologists may have concentrated too much
on the expressive movements which accompany emo-
tions. At any rate, equally relevant facts have virtu-
ally been ignored: behavior in the most practical
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sense of the word tends to be seen as organized in
forms which copy the organization of corresponding
inner developments. The reader will find further
examples in a book in which I have described the
behavior of apes.

I now turn to observations of a slightly different
class. In objective as well as in subjective experience
direction may involve fenston. For instance, if my
attention is attracted by a strange object such as a
snake, this direction of my self goes with a feeling of
tension. Naturally, a person who happens to be pres-
ent will see my face and eyes directed toward the
place of the object; but in the tension of my face he
will also have a visual picture of my inner tension;
and this tension will be referred to the same place.
The objection may be raised that between my face
and the snake there are no stimuli on which a per-
ception of tense reference could be based. This
argument is mistaken in that it ignores the facts of
visual grouping. When somebody sees that my eyes
assume a particular direction—and in this respect
human eyes are astonishingly expressive, the parts of
the field which lie in that direction will immediately
be related to my eyes, my face, and my whole person.
Grouping of this sort is no more enigmatic than are
the instances of group-formation which have been
discussed in a previous chapter. This holds also for
cases in which the person in question is directed away

1The Mentality of Apes. 1925.
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from an object. Here again, the reference may be
entirely obvious in an observer’s visual field. As an
example, I quote the following statements, which are
taken from the description of a famous experiment:

“He started to reach for the head of the ani-
mal with the forefinger of his left hand but
withdrew it suddenly before contact.”
[Wool is presented to a child in a paper pack-
age. ]

... “He then began to play with the paper,
avoiding contact with the wool itself.”

Both statements occur in Dr. Watson's report about
his experiments with young children." The first
statement means that the movement of the finger is
seen as directed toward the animal; no other interpre-
tation can be given to the expression “to reach for.”
Objective methods of observation, as Watson under-
stands the term, would not, of course, find any physi-
cal connection between the physical finger and the
physical animal. Nevertheless, the author—who
abhors the very notion of experience—is here so
strongly influenced by a fact of visual grouping that
for a moment he forgets his Behavioristic axioms,
and reports in terms which make sense only from the
point of view of perceptual experience. Actually,
he is doing worse things; for, in using the expres-
sion “to reach for,” he adopts the point of view of

1 Psychologies of 1g25. 1926,
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purposive psychology. In the second statement, the
same observations apply to the words “avoiding con-
tact with.” Obviously, if somebody “avoids contact”
with an object, or if he “reaches for” a thing, the
psychological facts involved are excellently por-
trayed in the perceptual field of an observer.

In the last few examples it is the spatial rather
than the temporal side of perceived behavior which
resembles the inner experiences of a person. As a
further instance of this we may mention that people
in a state of pathological depression tend to assume
a drooping carriage, similar to the posture of a normal
person in a period of extreme fatigue or sorrow. Just
the contrary is seen in patients who enjoy a more than
normal euphoria or elation. Their bodies often show
a corresponding erectness, and in one case, which Dr.
Janet once described, the patient began to walk on
tiptoe. These are striking visual facts which again
directly express mental situations.

Many readers will be acquainted with the next
example, which I take from social psychology. A man
in a leading position, for which he is perhaps a bit
too good-hearted, is accustomed to treating his sub-
ordinates as friends. When he finds himself obliged
to censure one of them severely, and to make him feel
that friendly relations are over, such a man may be-
come a most suggestive object of observation. If
he has not already trained himself on previous occa-
sions, he will have the greatest difficulties in uttering
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the decisive words. In spite of his serious intentions,
he will not speak these words, but rather others which
do not go straight to the center of the situation. If
the other man is sensitive enough, he may guess the
whole truth from what he hears; but what is actually
said leaves something like a veil around the main
point. Seen from without, the official’s conduct is a
picture of his inner perturbation. He is fully aware
of what he ought to do, but social factors prevent his
behaving entirely according to this program. You

§ may see him walking up and down before the other

man, as he finds himself constantly deflected from
straight action. When he stops, his eyes are worth
observing. In the sensitive play of the eyes the inner
directions, but also the difficulties, of a person be-
come more easily apparent than elsewhere. Of
course, it is rather easy to look steadily into a man’s
eyes when saying nice things to him which one does
not entirely believe. In this case, the social forces
offer no resistance; on the contrary, they operate pre-
cisely in that direction. But try to look into another’s
eyes while you tell him what must come to him as a
social shock. For some people this is an extremely
difficult task, particularly if in the past overt rela-
tions have been very friendly. The man in our ex-
ample may well intend to look into the other’s eyes;
but his own eyes will either stop, say, at the mouth
or the nose; or, if they actually reach the other man’s
eyes, they will at once again be deflected. Just as
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this official feels his intentions bending sideways, and
his words avoiding the socially decisive step, so his
behavior appears persistently deflected from its ob-
ject, more especially from the other’s eyes, where his
very center as a person seems to be located.

The reason why such similarities are not familiar
facts to the psychologist probably lies in the analyt-
ical tendency of our science. So long as we think of
perceptual situations in terms of local nuances of
brightness, hue, and so forth, we shall find no support
for the view that behavior tends to resemble mental
facts. But if we look upon behavior in a more naive
fashion, and allow grouping, direction, tension, and
the like, to impress us as they naturally do, then that
view will no longer surprise us.

A few words must now be said about the genetic
side of our problem. W hy does the perceived be-
havior of a person often resemble this person’s mental
processes? In many cases the answer is fairly simple.
Take this example: While a pianist plays a sonata, he
lives in a current of dynamic events which are clearly
organized. As he experiences his own playing, he
ends one musical phrase now, and begins the next one
a moment later ; he starts a crescendo as the Ehrenfels
quality of one development, and a ritardando as that
of another. Now, whatever the laws of motor in-
nervation may be, the impulses which are conducted
to his muscles surely depend upon the organization
of the music as he has it in mind. Physically, the
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result consists of sound waves in the air, which are
not organized, but mere sequences of mutually inde-
pendent oscillations. Nevertheless, something re-
mains in these waves which is on the whole sufficient
for adequate organization of what the audience hears.
Where he intends a crescendo, his playing results in
a series of waves of increasing intensity. In the audi-
ence this gives rise to a unitary auditory development
which again has the Ehrenfels quality of “swelling.”
Where the pianist ends a phrase, and then starts a
new one, he gives the sound waves such relations of
temporal proximity, intensity, and so forth, as are
likely to establish the same articulation in the auditory
fields of people in the concert hall. The situation is
about the same as in the case of physical objects which
appear as segregated things in visual experience. Al-
though the light waves which these objects reflect,
and thus the stimuli which impinge upon the retina,
are not at all organized, formal relations among the
stimuli are well preserved in the transmission. As a
result, organization tends to establish the “right”
things in perception. However, in our present ex-
ample organization goes further in re-establishing
certain facts than it does in the case of objects; for,
what the audience hears tends to agree not only with
the pianist’s nervous processes, but also with his mu-
sical intentions and actions as psychological facts. In
order to understand this phase of the situation, we
must remember the concluding remarks of Chapter II.
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When the pianist plays a phrase as a unitary develop-
ment, are we to assume that the corresponding brain
processes constitute a functional unit? Or are we
to assume the contrary? Where, in his experience,
the phrase ends and, then, a new one begins, are
we to suppose that the corresponding processes in
the man’s brain are uniformly coherent? Or are
we to assume that the temporal organization of
these processes also exhibits a discontinuity? Gestalt
Psychology postulates that in both cases the physio-
logical organization is the same as the mental organ-
ization. This view is also held with regard to all
other phases of organization. Hence, innervation
projects upon the pianist’s muscles an organization
which his mental processes and their brain correlates
have in common. In this fashion the formal relations
among the resulting sound waves are determined.
But auditory organization in the people who listen
depends upon such relations. Consequently, their
experiences tend to be organized in a way which
agrees with the organization of mental processes in
the pianist.

Even if all this be true, does not our understanding
of other people remain an indirect process? To be
sure, as we see and hear them, other persons may often
exhibit characteristics which resemble their inner ex-
periences. Nevertheless, such perceptual facts are
not, for this reason, identical with the inner experi-
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ences of those persons. At this point, therefore, the
present analysis does not seem to offer a better solu-
tion of our problem than has been given by others.
We also seem to need a final step, an inference, which
leads from certain perceptual experiences to the
mental processes of others. Similarity may facilitate
this inference; but the inference, or some other in-
direct process, appears to be necessary under all cir-
cumstances.

I will now try to explain why I cannot accept this
reasoning. In doing so, I shall have to defend a certain
form of Behaviorism—although not the Behaviorism
which has been discussed in Chapter I.

If, on an evening, I think of the contacts with other
people which I have had during the day, I find that
for the most part it has not been particularly difficult
to understand these people. And yet I feel sure that
during those contacts I have hardly been occupied
with their inner experiences per se. Now that I think
of it, I can of course try, and deliberately evoke pic-
tures of the way in which Mr. X and Mrs. Y prob-
ably have felt on this or that occasion. I can also
make this attempt when I am actually together with
these persons. But during the effort I soon realize
that this is an entirely unfamiliar procedure; plainly,
I seldom do anything of the kind in normal social
life. Moreover, the effort tends to disturb the way
in which I naturally understand people, and which
often seems to work much more satisfactorily. When
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understanding them in this fashion, I find myself con-
centrating mainly on people’s voices and on their
appearance; naturally also, when they talk, upon the
content of their statements. But again, I seldom
translate the content of these statements into terms of
subjective experience. Rather, it is their words as
such which seem to carry the meanings in question.
Apparently, I always forget to take the final step by
which we are supposed to enter other people’s inner
life.

Our analysis refers to understanding as it occurs
under ordinary circumstances. At present we are not
concerned with the epistemological questions which
a philosopher would raise in this connection; nor do
we consider the ways in which a psychologist would
try to investigate the mental processes of others. The
facts of social life which we are considering occur in
the absence of any theoretical concepts. To a theorist,
who sharply distinguishes between perceptual data
and facts of subjective experience in others, a step
from the former to the latter may seem to be entirely
necessary if men are to understand each other. But
in common life we pay no attention to the philosoph-
ical premises which lead to this conviction. First
of all, in common life we are Naive Realists. It does
not occur to us to regard the things around us as mere
perceptual counterparts of physical things. This also
holds for the particular objects which we call other
persons. As a consequence, all characteristics which
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things and persons owe to perceptual organization are
commonly taken as characteristics of these things and
persons as such. But we also ignore a second distinc-
tion: we draw no sharp dividing line between sub-
jective phenomena in the narrower sense of the term
and such perceptual facts as constitute human bodies.
After all, why should we? In our own case, many
subjective experiences seem to be vaguely localized
within our bodies, and often virtually fused with some
of their perceptual characteristics. In many cases it
is extremely difficult to decide whether a given sub-
jective fact is an affection of our body or of ourselves
in the more restricted sense. Why should a different
view be taken with regard to the bodies of others?
These bodies, too, often exhibit characteristics which
are in several respects exactly like subjective phe-
nomena. Thus, so long as epistemological misgiv-
ings play no role, we take it as a matter of course that
directions, tensions, efforts, excitements, and so forth,
of other persons appear in or on their bodies.

This, it seems, is the reason why in the social con-
tacts of common life the final step from perceptual
facts to the mental processes of others is seldom taken.
From the point of view of naive phenomenology, it
need not be taken. If I refer to the calmness of a
man before me, I refer to a fact which I perceive.
This “calmness” appears tc be the same kind of state
as I sometimes find, and sometimes fail to find, in
myself. Under ordinary circumstances I am not in-
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terested in any other calmness which may be ascribed
to the man. Similarly, if the man “gets excited,” the
crescendo which occurs before my eyes and ears is
not, of course, a neutral sensory fact; rather, the
dynamics of the perceptual event is, or contains, what
I call the man’s excitement. I do not ask myself
whether something that belongs to a different world
accompanies the impressive display. Such a question
will arise only when I assume the sophisticated atti-
tude with which philosophers and psychologists ap-
proach the situation. Naturally, in everyday life I
never assume this attitude. Again, when I am aware
of other people’s “hesitation,” “restlessness,” “deter-
mination,” “depression,” “avoiding,” “reaching for,”
and so forth, I am seldom tempted to go beyond the
perceptual facts as such—which, I repeat, are far
from being neutral facts. As I commonly use such
terms, they refer to events in perceptual space.

May I invite the reader to make a simple observa-
tion before he criticizes these statements? It is not
difficult to embarrass another person. I invite the
reader to do so and, if he succeeds, to ask himself
whether the embarrassment of the other person is a
perceptual fact, or something that happens in another
world. Of course, during the observation the reader
would have to abstain from any philosophical rea-
soning.

The present account needs amplification at one
point. When saying that common social understand-
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ing refers to certain perceptual events, we seem forced
to assume that such events occur only on the surface
of another person’s body. And yet, as a matter of
phenomenological description, this would not always
be entirely true; for the events in question sometimes
seem to emerge from the interior of the body. Does

¢ this observation contradict our analysis? The an-
E swer follows from another question. What is “the

interior” from which those events seem to issue? Ob-

i viously, it is the interior of the body as a perceptual
i entity. Now, if events emerge from a volume which

is surrounded by a certain surface, the volume and
the surface clearly belong to the same world—which,

in the present case, is the world of perceptual facts.
b Thus it is still the body as a percept, from the interior
of which such events emerge. Consequently this ob-
'fj servation is entirely compatible with our description
% of social understanding.

Our analysis has a consequence which has so far
not been mentioned. If the organism of a human
being can emit stimuli which give rise to perceptual
facts “with psychological ingredients,” then there is
no reason why stimuli which come from other sources

# should never be able to cause similar effects. Obvi-

ously, pictures of people, particularly those which
we see moving on a projection screen, fulfil the neces-

1 One might ask how an event can appear to emerge from the interior
of a body when this interior is not visible. Similar facts of “transcend-

" ence” are by no means rare in perception. Since the problem concerns
.- perception in general rather than our present investigation, we cannot

discuss it here.
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sary conditions. But quite apart from such banal
instances, there are other events and objects which
impress us in the same way. Few people can hear
the rumbling crescendo of distant thunder as a neutral
sensory fact; it sounds to most of us “menacing.” As
a matter of perception, various kinds of weather ap-
pear similarly imbued with psychological character-
istics.” Thus we speak of “calm” and “restless,” of
“morose”’ and “friendly” days. Such terms are also
used with reference to landscapes, to the appearance
of streets in cities and villages, and so forth. To re-
peat, it would be surprising, and it would constitute
a serious objection to our general argument, if only
living creatures and their pictures exhibited Ehren-
fels characteristics of this sort. Conversely, the fre-
quent occurrence of similar phenomena in other parts
of the perceptual world corroborates our thesis that
no interpretations in terms of subjective experiences
need be involved. Modern man does not attribute
such experiences to a thunderstorm or to a landscape;
and yet he hears menace in thunder, and sees friendli-
ness in certain landscapes.

Occasionally, I must admit, the problem of social
understanding seems to present difficulties which
cannot be removed by our present analysis. Appar-
ently, behavior does not always resemble the inner

11n this case there is a complication. Weather affects us not only by

stimulation of sense organs and subsequent perceptual organization, but
also in a more direct biological fashion.
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experiences which it accompanies. Is laughing, as
heard by others, an adequate expression of the sub-
jective facts which occur in the laughing person? I
find it hard to answer this question. If the right
answer were negative, indirect interpretations of

i understanding would for once have to be considered.
f Butin view of the facts which we have here discussed,
. such interpretations would have to be greatly modi-
¢, fied. For, if our descriptions are correct, i.e., if un-
g derstanding is often quite direct, then any extension

of this direct understanding by indirect processes will
find its course more or less prescribed. More par-
ticularly, direct understanding will influence indirect

«f understanding both in a negative and a positive sense.
i The facts of direct understanding will resist all in-
. direct amplifications which do not fit those facts; and

they will facilitate any indirect understanding which

¢ is in line with their own trend.

Quite apart from instances in which perceived
behavior does not resemble the experiences of a per-
son, direct understanding as such has its limitations.
We cannot possibly maintain that the inner life of a
person is entirely revealed in his behavior. Most

i people begin to conceal themselves early in life; and
- this holds particularly for their emotional life and

their motivations. Actors, pianists, singers, and lec-
turers seldom look the stage fright which not a few
of them nevertheless feel. To be sure, calmness which
has merely been acquired as a social cover may some-
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times fail to convince, just because it involves an
effort. But it is undoubtedly true that innumerable
passing events in the inner life of a person remain
entirely hidden while he is in company. It would
also be most astonishing if the stimuli which issue
from a human organism were always to give rise to
a fully adequate perceptual representation of those
events. Much will often be lost, and much distorted.
After all, the functional connection between the inner
processes of one person and their perceptual conse-
quences in another constitutes a tremendously com-
plicated causal chain.

In maintaining that common social understanding
is principally of the kind here considered, we have
not decided whether understanding in this sense can
be used as evidence in psychological work. On the
face of it, it may look as though the answer to this
question must be strictly negative. Have we not
found that even thunder, the weather, and landscapes
exhibit facts of the same sort? In these cases, nobody
will take such facts as evidence concerning psycho-
logical processes. Thus it seems that we cannot actu-
ally rely on “direct understanding.” Although this
argument appears fairly impressive, I cannot regard
it as entirely convincing. Quite a few perceptual
facts concerning color, shape, movement, and so forth,
are occasionally being used in natural science; and
yet it is well known that the color, the shape and the
movement of perceptual objects are often subject

y
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to influences which, under such conditions, make

£ these facts useless to the scientist. For this reason

they are trusted only in a preliminary way and, with
notable exceptions, barely at all in actual measure-
ments. Inour connection, it seems advisable to follow,

mutatis mutandis, this example, ie., to trust im-
mediate understanding, as here described, so long as
L in a given case there is no cause for suspicion. If we
| were to reject its testimony entirely, we might easily
lose sight of facts which escape the more orthodox
methods of psychology. However, no psychologist
8 ought to rely on understanding in our sense who is not
L fully aware of its pitfalls. |

These remarks do not, of course, refer to direct

understanding as a remarkable phase of perception.
Few perceptual facts are quite so interesting, par-
i ticularly to the social psychologist; but also, few have
¢ been so consistently neglected.
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CHAPTER VIII

Association

F we were to give no attention to direct experi-

ence we should be in great danger of constructing
an artificially simplified system of psychology such
as that of Behaviorism. On the other hand, it seems
impossible to develop psychology as a science of di-
rect experience alone. For this purpose the field of
experience is too restricted. Quite obviously, the
neural events which are accompanied by experience
are only parts of larger functional structures. As such
parts they depend upon facts to which experience as
such has no direct access. How can one pretend to
give an adequate theory of psychological events
merely on the basis of experience, if the processes
underlying this experience represent no more than
a province within a larger functional whole? No-
body can understand a game of chess through watch-
ing only the moves in one corner of the board.

In the latter case, the observer would soon become
aware of the fact that, all the time, important events
are happening beyond the narrow field of his observa-
tion. For the moves within this field are obviously
related to other facts which must lie beyond; par-
ticularly since certain moves come from there, while

others disappear into that region.
248
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Exactly the same is true of experience. For in-
stance, when reading or talking about things which
at the time are not present, we do not usually develop
adequate images of such objects. Sometimes they
may not seem to be represented by any experiences.
When I am asked about my profession, I answer that
I am a psychologist. But the actual experience con-
nected with this word may be restricted to a feeling
of familiarity and of knowledge available in a cer-
tain direction, in which I should have to move if
more concrete and detailed data were needed. This
readiness for transition in the right direction, while
the object itself is not explicitly given, has been ex-
cellently described by William James. Probably it
is one of the most common phenomena in experience.
I'ts most conspicuous character consists in the fact that
under such circumstances parts of actual experience
are felt to point beyond this experience, toward some-
thing specific which, we feel sure, is there. Thus ex-
perience tells us about its own incompleteness. Nor
should we be too much astonished by this observation.
It is precisely what we have to expect if of a larger
functional whole only a restricted part is represented
in experience. The specific direction of which we
are then aware corresponds to the fact that a part of
the experienced field is functionally related to proc-
esses which have no experienced counterparts. Al-
though they are not actually experienced, such
processes must be highly specific. For, as a rule, our
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reading and talking go the right way, and thus prove
to be adequately determined by those facts beyond.

Perhaps the simplest example of this is successive
comparison in its different forms. After a few years
of traveling I meet a friend, and my first idea is “How
old he looks!” This does not mean that he looks par-
ticularly old on an absolute scale. I see older-looking
men every day. Nor does it mean that an image of him
as I knew him before is now reactivated and com-
pared with his present appearance, Yet the statement
somehow refers to the past; it represents an extreme
form of what occurs in most cases of successive com-
parison. If, five seconds after a first tone, I hear a
second one which has the same pitch, but is suffi-
ciently louder, I can easily recognize this relation,
although for the most part I do not actually recall
the first when the second is given. (As a matter of
fact, under the circumstances I have difficulties in
evoking a more or less adequate image of the first
tone, when I hear the second.) At the present time
all psychologists seem to agree on this point.

But how can the relation be recognized if only one
of the tones is actually experienced? The answer is
that we do not experience the second tone as a sepa-
rate fact. Rather, it appears with a specific reference
“to that something in the past.” * This reference has
a direction or slope in the dimension of time, which

! We may also say that the second tone has a characteristic which be-
longs to it as to the second member of a pair (cf. Chapter VI),
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may be upward or downward. Even if we take this
for granted, however, our problem is not yet solved.
Our judgments in such cases are usually quite accu-
rate. Hence, what is left of the past, i.e., of the first
tone, must be sufficiently representative of its loud-
ness to make the second tone emerge with the right
direction. On the other hand, this trace of the first
tone cannot in all respects belong to the same class as
the process which, five seconds before, accompanied
the experience of the first tone. If it were of pre-
cisely the same kind, there would also be the corre-
sponding experience—which, we have seen, need not
generally be the case. Hence, only some effect of
that first process can remain when the process itself
has subsided. It is this effect which must represent
the process itself. In fact, it must represent this
process so well that the second tone appears with the
right reference to the level of the first.

As to questions of detail, various hypotheses may be
invented. But no theory will be acceptable which
fails to assume the existence of some trace. I once
developed a more detailed explanation of successive
comparison, in which the nature both of the trace of
the first tone and of the slope from the first to the
second was indicated.* I concluded that experimen-
tation on successive comparison can show us directly
what happens to the trace of the first process when

1 Psychol. Forsch., 4, 1923. More recently my theoretical assumptions
have been greatly improved by Lauenstein (Psychol. Forsch., 17, 1933).
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this process itself has ceased. So far such experi-
ments make me believe that traces of this kind are
preserved for a long time, and that they are probably
identical with the physiological bases of memory.
All sound theories of memory, of habit, and so
forth, must contain hypotheses about memory traces
as physiological facts. Such theories must also as-
sume that the characteristics of traces are more or
less akin to those of the processes by which they have
been established. Otherwise, how could the accuracy
of recall be explained, which in a great many cases is
quite high? Gestalt Psychology adds more particu-
larly that any specific organization which the origi-
nal processes, and the accompanying experiences,
exhibit may be preserved in the traces. If it is pre-
served, it will, qua organization, exert a powerful
influence on recall. Take the examples given in
Chapter VI, where the concept of visual shape was
considered. If a thing with its specific shape has
often been perceived together with other facts, pre-
sentation of the same thing may later lead to recall
of the facts. But if, with the same stimuli present,
another thing with a different shape happens to be
seen for some reason, there will be no recall. Thus,
when the number 4 is shown in a certain environment
(cf. Fig. 14, p. 193), it will easily cause recall of
its name. But when Fig. 10 (p. 185) is shown to an
unsuspecting subject, this name will not occur at all.
On the other hand, once the subject has found the 4

ASSOCIATION 253

in Fig. 10, which means that 4 has now become a seg-
regated thing, he will readily see it again in the fu-
ture, and then recall the name. It follows that the
traces of past experiences constitute neither an indif-
ferent continuum nor a mosaic of independent local
facts. Rather, they must be organized in a way which
resembles the organization of the original processes.
With this organization they take part in processes of
recall.

The same property of traces may be deduced from
the facts of recognition. When Rubin instructed his
subjects to apprehend certain patterns in a particu-
lar distribution of figure and ground, they recognized
them quite well if afterwards experimental condi-
tions favored the same organization. However, if an
area which had first been figure became ground in the
second presentation, and vice versa, the subjects were
confronted with new shapes which they did not, of
course, recognize. And yet, the stimuli were exactly
the same as in the first presentation. Here again the
traces were shown to act in line with past organiza-
tion rather than as mere aggregates of independent
local facts. We may go further: in most cases of re-
call the activated material itself is obviously organ-
ized. That this is true not only of images but also of
familiar motor “melodies” has been shown by Mi-
chotte and van der Veldt.' Individuals who have
vivid visual images will admit that the image of a

1 L’dpprentissage du mouvement et Pautomatisme. 1928.
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particular tree is detached as a figure from a dimmer
environment or ground. To be sure, in free imagina-
tion and in dreaming we may behold scenes which
differ widely from any experiences we have ever had
before. Nevertheless, even the oddest creations of
dreaming remain figures which exhibit the essential
characteristics of organization.

In countless cases organization is so decisive that
radical changes of the stimuli do not interfere with
recognition or recall—provided the organization re-
mains the same as before. Thus a melody is recog-
nized in a changed key, in which not a single tone of
the original may be preserved. Also, some days after
we had heard a tune for the first time, we may find
ourselves humming it in a key which, upon examina-
tion, proves to be different from that of the model.
Here all factors excepting organization seem to be
unimportant so far as recall is concerned. Similarly,
an unknown figure which is seen today in red color,
somewhat on the left of the point of fixation, and in
a certain size, will readily be recognized tomorrow
even though now it may be green or yellow, shifted
to the right side, and in a different size.* Plainly,
recognition and recall depend at least as much on
the organization of past events as upon local effects of
stimulation which, according to the mosaic theory,
would be the elements of past experiences. We shall
later come back to this fact.

1 E. Becher, Gehirn und Seele, Heidelberg, 19r1.
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From the present point of view, some observations
can readily be explained which remain perplexing
so long as the importance of organization is not recog-
nized. Inexperiments on delayed reaction in animals
it has been found that, after a delay of many seconds
or even minutes, some animals are still able to choose
the right object, say, from among three equal ones.
And yet, at the time of the response the right object
is no longer singled out by the particular cue which
was given before the delay. Now, if during the de-
lay the animal simply maintains his orientation
toward the right object, his correct choice is perhaps
not astonishing. But a real problem arises, if during
that period the animal freely moves in his cage, and
nevertheless afterwards makes the right choice. It
has been said that in such a case the reaction of the
animal depends upon some internal cue. This is true
to the extent that without some after-effect of the
original situation (in which, for instance, the right
object was shown to contain food) correct responses
would be entirely incomprehensible. Such an after-
effect is, of course, an internal cue. But when, after
the delay and after many random movements of the
animal, this internal cue becomes operative, there
must also be some characteristic in the right object,
to which the cue refers. If we examine each object
by itself, we can discover no such cue, because each
object as such has the same characteristics as the
others. None the less, they differ in one respect,
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namely, as to the role which each object plays in the
group of objects. One constitutes the left end, one the
right end, and one the middle or interior part of
the group. If, after the delay, the animal reacts cor-
rectly, the only characteristic of the object in question
which allows him to refer his cue to this object is the
place of the object within the group of three.” Before
the delay a particular event, such as the showing of
food, served to single out one object. But this object
was also characterized as occupying a specific position
within the group of objects. Thus, if at the time that
event became associated with the position of the right
object within the group, the animal will after the
delay respond to this object. In other words, delayed
reaction of this type depends upon the perception and
recognition of a Gestalt characteristic. For this rea-
son, delayed reactions as often investigated by animal
psychologists cannot be understood without reference
to the principle of organization. This becomes even
more obvious if we consider the multiple choice
method, which Yerkes has used with so much success.
Here it is still more clearly the specific role of an
object in a group which becomes connected with a

response. Under these conditions, it is not particu- -

larly surprising that the response may remain correct,
even if the position of the group as a whole, and there-
fore of all its members, is freely varied in the tests.

1The group may, of course, be larger.. (Cf. O. L. Tinklepaugh, Tke
Journal of Compar. Psychol., 8, 1928).
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In the past, experimental psychology has not been
greatly interested in the concept of memory traces
as such. Investigators have been much more strongly
attracted by another concept in the field of memory.
When we say that the traces of organized processes
are themselves organized entities, we do not seem to
have mentioned the most important fact in memory,
the fact that traces tend to become connected or asso-
ciated. Association is commonly regarded as a bond
between two experiences which enables us to recall
the second experience when only the first is given
again. Such a bond is said to be formed when two
experiences occur together, and particularly, when
their contiguous occurrence is repeated. The exist-

~ence of traces is one basic factor of memory, habit,

and so forth. Association by contiguity is a second
such factor; and almost all the classical research on
memory has dealt with this phase of learning and
retention. Psychologists are proud of their work on
association, because in this field both methods and
achievements appear to be almost comparable to those
of the natural sciences.

This pride is partly justified. On the other hand,
we have gradually begun to realize that, with the
excellent methods which are available, only a very
special type of memory has so far been investigated,
and that the results ought not rashly to be applied to
memory in general. Moreover, there is one issue
upon which these investigations have barely touched
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at all, because at first it is not readily recognized as
a problem. Is it really true that the mere repetition
of two contiguous processes establishes an association
between them? Also, is an association a mere bond,
which connects experiences in the way in which a
string connects two objects? The concept of associa-
tion to which these questions refer will be discussed
in the following paragraphs.

The law of association by contiguity has been con-
sidered particularly satisfactory because it gives
learning a purely mechanical interpretation. What
could be more in line with the spirit of natural sci-
ence? I must confess, however, that precisely from
the point of view of science the law of association by
contiguity appears to me as a strange statement. 'Two
processes A and B happen to occur together and,
whatever the nature of A and B may be, a bond is
formed between them! I do not know a single law
in physics or chemistry which could in this respect be
compared with the law of contiguity. Once before,
in Chapter IV, we have been concerned with this fact.
When in physics two objects or events, A and B, be-
come functionally interrelated, this interrelation and
its consequences are invariably found to depend upon
the characteristics of A and B. This is the case in
astronomy, where the acceleration of one star by an-
other is a function of mass. The same holds for elec-
trostatics, where the direction in which interaction
works depends upon the signs of the electric charges.
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In chemistry, atoms react or remain indifferent to
each other depending upon their given characteris-
tics. Conversely, there are no examples of interaction
in which the nature of the interacting factors plays
no part. And yet, in the classical law of association
by contiguity, the nature of the things which become
associated is tacitly ignored.

Obviously, at this point we are again confronted
with the machine or mosaic theory. If, in the dis-
tribution of events within the sensory nervous system,
interaction takes any part at all, results must depend
upon the characteristics of the interacting processes.
The mosaic theory of the sensory field excludes this
possibility by assuming that local sensory facts remain
indifferent to one another. As a consequence, the
chances of peripheral stimulation alone determine
the resulting pattern. We now recognize that in the
classical concept of association the same view is taken
for granted. All A’s and B’s are indifferent pieces in
a mosaic. They do not interact. Any bond by which
they may become connected must therefore be analo-
gous to a string which we attach to two objects. In
such a connection the characteristics of the objects do
not matter.

At the present time, we may confidently say that
this interpretation of associations is no longer tenable.
Its weakness is apparent even if we consider only
work that was done with classical methods.

In a series of syllables an A and a B, i.e., two con-
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tiguous syllables, are surely not indifferent to each
other since neither A nor B is indifferent even to F
and G and H, i.e., to more remote items in the series.
If a subject is told to write down six syllables which
we read to him quickly, he will usually be able to do
so. But if, instead of six, we give him a series of
twelve syllables, his score will commonly be less than
six. Plainly, all members of such a series tend to dis-
turb one another. How, then, can we say that they
are mutually neutral? In the well-known technique
of “paired associates,” the associations of a subject
are tested by giving him single syllables to which he
has to add the items which follow in the series. His
achievement as a whole is measured by the number of
cases in which his answers are correct. Essentially,
this procedure presupposes that associations within a
series are mutually independent facts which, because
of this independence, allow of statistical treatment.
This assumption cannot be entirely correct; for it
ignores the general interdependence of items in a se-
ries, to which I have just alluded. It is quite true, if
the interdependence is statistically the same in all
series, and if the problems under investigation are of
the common type, no great harm will be done. But as
soon as the nature of associations as such becomes a
problem, we must, of course, be much more careful.

As a second finding which seems incompatible with
the traditional view, we may mention certain changes
which syllables tend to undergo during learning.
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For the most part, the series are read by the subject in
a specific rhythmical fashion, which consists of larger
groups and subordinated groups. At the same time
the reading tends to assume a certain melody-charac-
ter, in that the pitch of the voice goes up and down
as those groups begin and end.* Apparently, this
means that during learning, and most of all during
the first readings of the series, the material is being
organized in a specific way. But we know from pre-
vious discussions that, if this is the case, the individual
syilables ought to acquire particular characteristics,
characteristics which they owe to their roles in the or-
ganization. This consequence is perfectly verified in
cases in which, after first learning a series as a whole,
subjects are shown the same items in another sequence.
In the new order they look new and strange. Objec-
tively, this influence of organization is most convinc-
ingly demonstrated if, after learning to recite a whole
series without any hesitation, subjects are shown
single syllables for recall of the following items.
Nagel found that under these circumstances scarcely
one-third of the syllables could be recalled, while
nevertheless the series as a whole could be recited with
ease.” Within the flow of an organized series, given
syllables do not seem to be the same things as they are
alone.

Ebbinghaus and his successors chose nonsense syl-

1 Cf. the patterns given by Frings, Arch. f. d. ges. Psychol., 30, 1914.
2Arch. f. d. ges. Psychol., 23, 1912.
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lables as the best material for the investigation of asso-
ciations, because they wished to experiment under
conditions in which no older, pre-experimental, asso-
ciations would interfere with the new, experimentally
established, bonds. If meaningful material were em-
ployed, they thought, such older associations would
influence the results in an uncontrolled manner. Non-
sense syllables seemed also to constitute a more uni-
form material than any other items. It would be
unjust if we were to deny that psychology received
a tremendous impulse from the work done with this
method. It seems, however, that the early investi-
gators used the technique in a somewhat one-sided
manner. At any rate, the most valuable observations
in the field were made when a certain narrowness of
the original point of view was gradually overcome.

Some psychologists have criticized the method of
Ebbinghaus because it does not actually investigate
associations which are automatically established.
This is a good cause for criticism in that the results
of the method are commonly formulated as though
the associations formed themselves spontaneously.
Indeed, if the mere contiguity of syllables is supposed
to cause their association, most experiments in which
this material is used are far from testing associations
in this sense. The subject is not simply exposed to a
succession of syllables; rather, he is asked to memorize
them. If he follows this instruction, it is not con-
tiguity alone which establishes the associations, and

ASSOCIATION 263

this fact is not even mentioned when the results are
formulated in terms of automatically formed bonds.
Undoubtedly, this is a flaw in the procedure. The
mistake is a grave one; for gradually it has been
realized that without intentional memorizing the
learning of a series of nonsense syllables is all but
impossible.

What, then, are the subjects doing when they try
to memorize a series intentionally? No one was bet-
ter authorized to give an answer to this question than
G. E. Miiller, who spent a large part of his scientific
life on the investigation of association and retention.
His answer was: “A series of figures, consonants, syl-
lables, and so forth, is learned essentially in an activity
of synthesis in which the members of the series are
combined so that they become solid groups.” * In an
earlier chapter we have seen that such an attitude is
capable of establishing groups in perception, and
that its effects may be just as genuine perceptual facts
as any spontaneous organization is. From Miiller’s
statement we can therefore conclude that intentional
memorizing amounts to intentional organizing.

Though in the case of nonsense material and, most
of all, of syllables such an activity seems to be
virtually necessary, it is evidently not needed with
certain other materials. Time and again we find our-
selves recalling events when the facts which now lead

1Kihn, Zeitschr. f. Psychol.,, 68, 1914. Also Poppelreuter, Zeitschr, f.

Psychol., 61, 1912, . )
2 G. E. Miiller, Abriss der Psychologie. 1924.
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to recall have surely not been intentionally combined
with those events. It follows that while the nonsense
material used in classical investigations satisfies cer-
tain conditions of exactness, it cannot teach us the
whole truth about associations. When, instead of the
classical material, we deal with the more natural ex-
periences of everyday life, associations are not gen-
erally formed in that fashion.

But do all our experiences outside the laboratory
associate themselves spontaneously? This again is
not the case. We may hear a telephone number
dozens of times together with a name, and may still
remain unable to recall it when the name occurs
again. In such a case conditions seem to be similar
to those which characterize the association of non-
sense syllables. Between the name and the number
there are no specific relations; they do not tend to
form a group spontaneously. Thus the suspicion
arises that association occurs spontaneously where or-
ganization is spontaneous, and that association pre-
supposes intentional combining where the material
as such is unlikely to form organized groups.

This assumption is corroborated by the fact that
meaningful nouns form associations much more read-
ily than does nonsense material. In this case, of
course, the nouns have long since been imbued with
their meanings. Therefore, when subjects learn a
series of nouns they find these meanings firmly at-
tached to the words; and obviously it is these mean-
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ings which are now so easily associated. But why
should they be? Most psychologists will answer that
the meanings of the nouns adhere not only to these
words but, as a consequence of previous associations,
also to one another; in other words, that the process
of learning has only to strengthen bonds which have
existed for long. At this point a difference between
Gestalt Psychology and Associationism must be em-
phasized. Let somebody read a few times the fol-
lowing pairs of nouns: lake—sugar, boot—plate, girl
~—kangaroo, pencil—gasoline, palace—bicycle, rail-
road—elephant, book—toothpaste. Learning of this
series will be considerably easier than that of the
same number of nonsense syllables. But can one
really say that between lake and sugar, palace and
bicycle, and so forth, there are strong pre-experimen-
tal associations which merely need some slight re-
freshing, and thus make learning an easy taskr It
seems to me that we cannot, since thousands of times
the same words have occurred in other much more
regular connections. Such stronger connections must
exert an inhibiting influence on the weaker associa-
tions which, according to the explanation, make
learning in this case so easy. Thus the explanation
is not so plausible as it may at first appear. Gestalt
Psychology offers a different interpretation. When I
read those words I can imagine, as a series of strange
pictures, how a lump of sugar dissolves in a lake, how
a boot rests on a plate, how a girl feeds a kangaroo,
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and so forth. If this happens during the reading of
the series, I experience in imagination a number of
well-organized, though quite unusual, wholes, It
may be that learning is here so easy because a ma-
terial of this kind readily lends itself to organization.
In order to exclude the possibility of frequent simi-
lar connections in the past, I had, of course, to choose
strange pairs of nouns, the meanings of which can be
organized into larger pictures, but do not do so quite
spontaneously. If I am not mistaken, the combina-
tions and sequences which are even more easily asso-
ciated in everyday life are simply instances of entirely
spontaneous organization.

On this ground, nonsense syllables must be re-
garded as the worst material that could be chosen if
the essential nature of associations was to be discov-
ered. Since such syllables do not spontaneously or-
ganize themselves in well-characterized and specific
groups, the nature of spontaneous association cannot
become apparent to the psychologist who makes use
only of this material. Furthermore, since the series
of syllables are built up at random, they teach us little
about the fashion in which learning depends on what
may be called the structure of a series. Even though
it consists only of nonsense material which, to a de-
gree, is homogeneous, a series may be constructed in
many different ways. Syllables may be put together
as neighbors which fit each other phonetically, or just
the contrary may be done. Some pairs may be con-
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structed according to one principle, some according
to another. The whole series may exhibit a specific
structure; or it may be an indifferent series such as
the ones which are commonly used. All these varia-
tions ought to be examined if we are to see whether
or not organization is the essential fact which under-
lies association. From the trend of the foregoing dis-
cussion, we shall be inclined to say that it is.

As a last argument in favor of our thesis, we may
mention the fact that, if a series has been learned by
combination of its members in pairs, subjects will
readily recall the second members of the pairs when
the first members are given, while recall will be quite
difficult when the second members of pairs are pre-
sented and the following items in the series, i.e., the
first members of the next pairs, are to be remembered.
If we suppose that during learning the members of
the series have been given as an objectively even
sequence, this result is incompatible with the concept
of association as it was once understood. Clearly, the
conditions of association are not adequately described
so long as conditions with regard to organization of
the material are ignored. Strong association occurs
only among such items of the series as become parts
of well-defined groups. We do not deny that con-
tiguity in space and time is a factor of great impor-
tance in association. But this factor does not seem to
operate directly. In an earlier chapter we have seen
that the factor of proximity plays a major part in the
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formation and segregation of sensory wholes. From
what we have just stated it would follow, then, that
contiguity in space and time favors association only
because, under the name of proximity, it is a favor-
able factor in organization. Now, this condition is
just one among many others which all have a favor-
able influence on organization, and since it now ap-
pears that organization is the really decisive condition
of what is commonly called association, the rule of
association may have to be reformulated accordingly.

To summarize: Where organization is naturally
strong, association occurs spontaneously. In the ab-
sence of specific organization no association is to be
expected, until the subject establishes some particular
organization intentionally. Also, when the members
of a series are well associated, they prove to have
characteristics which depend upon their position in
the whole series—just as tones acquire certain char-
acteristics when heard within a melody. Finally,
items of a series which constitute small solid groups
are at the same time items which are particularly
well associated.

After these preliminaries we can discuss the nature
of the bond which is said to originate between the
traces of processes when these processes become asso-
ciated. The prevailing opinion is that association
means increased conductivity of such neural path-
ways as connect the places of the processes and traces
in question. With each repetition of these processes
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some event is assumed to occur in the tissue between
them, which lowers its resistance. As a result, an
excitation which reaches the place of the first trace
will in the future spread toward the place of the
second trace rather than to other parts of the brain.
Thus the trace of the second process tends to be re-
activated when the first process alone is given. This
hypothesis is not entirely satisfactory. While it makes
us expect that, after repeated presentations of a pair
of items, excitation will travel along the connecting
pathways and, perhaps, further increase their conduc-
tivity, it does not tell us why anything particular
should happen to these pathways on the first occasion.
The difficulty is serious, especially in cases in which
the association is well established after only one pre-
sentation of the items.

We do not know what happens in recall. The only
thing which we seem compelled to assume is some
connection between the traces of two processes, A
and B, so that reactivation of A leads to recall of B
rather than of any facts with which A has not been
associated. Now, in this respect two hypotheses are
possible. If we believe that, in becoming associated,
A and B remain two mutually neutral facts which
merely happen to occur together, then some special
bond, such as a particularly well conducting group
of fibers, may be regarded as an adequate basis of the
association. In full contrast to this view, we may,
however, reason as follows: When an A and a B be-
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come associated, they are experienced not as two
independent things but as members of an organized
group-unit. This may perhaps now be taken for
granted. But with this premise the neural situation
cannot consist of two separate parts of which one
corresponds to A and the other to B. Rather, the
unitary experience indicates that a functional unit is
formed in the nervous system, in which the processes
A and B have only relative independence. If this is
the case, we cannot expect two separate traces to be
left when A and B are no longer experienced. Traces,
we said, tend to preserve the organization of the origi-
nal processes. Thus only one trace will be established,
which represents the functional unit by which it was
formed. And in this trace, A and B will exist only
as relatively segregated sub-units. Consequently, by
virtue of their inclusion within one trace, A and B
will be just as well “connected” as they could ever
be by means of a special bond. Such a bond is sup-
posed to give the spreading of nervous activity the
right direction from A to B. But the fact that A and
B lie within a unitary trace (which is, of course, seg-
regated from other traces) will have precisely the
same effect.

It will be advisable to give our assumption a more
radical formulation in which it can be more easily
distinguished from the older view. According to our
thesis, association loses its character as a special and
independent theoretical concept. It becomes a name
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for the fact that organized processes leave traces in
which the organization of these processes is more or
less adequately preserved. I do not deny that asso-
ciations are strengthened by repetition. But this need
not mean that repetition increases the strength of a
special bond. I also acknowledge the fact that some-
times, as in the case of nonsense material, a particular
attitude of the subject is needed if an association is to
be established. But, as we have seen before, every-
thing points to the thesis that this attitude is one of
active organization. If the subject succeeds, he now
has correspondingly organized experiences; accom-
panying neural events must be similarly organized;
and traces will be formed which again have the same
organization. The only new problem which arises
in this situation is that of the influence of intentions
on organization. This problem is not related to ques-
tions of memory alone (c¢f. Ch. V, p. 169).

Some will be inclined to say that it does not matter
whether we accept one theory of association or the
other, since we are unable to look into the brain, and
can therefore not decide which one is right. With
such a view, the value of an hypothesis would be com-
pletely misunderstood. If an hypothesis has any spe-
cific content, it must also have specific implications;
and these can be tested. In the present case, such
implications are fairly obvious.

The old rule about association by contiguity, we
remember, does not refer to characteristics of the
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A and B which become associated. This is natural
enough, since in this rule association is tacitly sup-
posed to be a connection like a string, by which
things, equally indifferent to each other and to the
connection, are forced into a kind of partnership.
Organization, on the other hand, is far from being
an aggregation which is forced upon mutually in-
different materials. In sensory experience, it has
been shown, organization clearly depends upon the
characteristics of facts in their relation to one an-
other. Therefore, if association is a consequence of
organization, it must also depend upon these char-
acteristics. To a degree, this influence has been veri-
fied by observations reported in this chapter. But
much more remains to be done. What we need are
radical variations of the material which is presented
for learning. Such variations are directly prescribed
by the principles of Gestalt Psychology. Is it quite
generally true that, other circumstances remaining
the same, the strength of associations varies with the
strength of the organizations in which the items lie?
Also, we know the specific conditions upon which
sensory organization depends. Can it be shown that
these conditions are just as essential with regard to
association as they are in primary experience?* To

1 At the present time (1947) the answer to this question is partially
known. Functional interrelations within a series of items have been
shown to depend most strongly upon the nature of the ‘matenal. whx_ch
is presented in the series. This holds both for interrelations which dis-

turb learning and for those which facilitate the process. So far investi-
gations have principally referred to the part which similarity of items
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be sure, not all rules which govern the behavior of
associations can be derived in this fashion. Rules
of sensory experience give us no direct information
about the nature of traces as such. Nor do these rules
inform us about the fate of traces in the course of
time. On the other hand, when studying the nature
of traces, we may at any time make observations by
which certain problems in perception can be clarified.
Perceptual organization occurs not only in the di-
mension of space but also in that of time. In the
latter case, the behavior of traces is likely to be just
as important as that of the present experiences in-
volved. The role of traces in this connection will be
more readily understood if their nature in general
is better known.

A second implication of our hypothesis has prac-
tical as well as theoretical sighificance. This conse-
quence refers to animal psychology. We have seen
that nonsense syllables do not easily associate on their
own account, because within series of such items well-
characterized pairs and other specific groups are not
spontaneously formed. But subjects who have great
difficulties with such series may have good memories

plays in learning. Disturbing effects of similarity have been investigated
by von Restorft (Psychol. Forsch., 18, 1933) and by several other psy-
chologists in Germany and in America. The outcome of these studies is
perfectly clear: series of nonsense syllables constitute a difficult material
to learn, not so much because the items have no meaning as because in
such monotonous series specific sub-groups do not spontaneously form.
The positive influence which similarity of items has on their association
gas been demonstrated by the present writer (Proc. Amer. Pkilss. Soc.,
4, 1941).
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in everyday life. They may recall a great many
events which they have never intended to commit to
their memories. This reminds one of a strange con-
trast—which all animal psychologists must have ob-
served—between animal learning as it occurs during
laboratory experimentation, and habit formation in
the same animals when living somewhere outside. I
do not think that the reason for this difference is
adequately stated if people refer to the “more natu-
ral” circumstances present in the latter situations.
What does the term “natural” mean in this connec-
tion? Perhapsitsimply means: favorable with regard
to association; in other words, favorable from the
point of view of organization.

Under the influence of the old concept of associa-
tion, many experiments with animals, among others
those on sensory discrimination, proceed in a way in
which the concept of organization is completely ig-
nored. For instance, on the rear walls of two alleys
two objects are presented which the animal is ex-
pected gradually to discriminate under the influence
of reward and punishment. On the floor of the alleys,
in no connection with those objects, the wires are
placed which punish the animal by an electric shock
when his choice is wrong. Obviously, an electric
shock, applied at this point, and the object, shown in
another place, will not easily become parts of an or-
ganized unit. On the other hand, after a right choice
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the animal is fed somewhere behind the scene, i.e., in
a situation just as separate from the right object as
the shock is from the wrong one. A young Behavior-
ist once asked me whether, apart from vague con-
cepts, Gestalt Psychology had anything specific to
offer, which would matter in actual work. It seems
to me that if we offer Behaviorism nothing but our
criticism of his method, and suggestions toward a
better one, it would be quite sufficient. In man,
learning seems to depend on organization. It is
highly improbable that the same rule does not apply
to habit formation in animals. Therefore, when in-
vestigating sensory discrimination, we should, instead
of separating the decisive factors, make every effort
to facilitate their organization as a unit. Some years
ago, I proposed the following procedure. The wrong
object suddenly moves against the animal whenever
he approaches this object. Such a technique would
surely resemble the animal’s learning in common life
more closely than the traditional procedure does.
The object would be much more likely to become im-
bued with “negativity.” * Thus, much time would
be saved. Quite apart from practical reasons, how-
ever, it seems to me a sound postulate of experimental
science that conditions be varied in all respects. If
Behaviorists could be persuaded to vary their experi-
mental situations with reference to questions of or-

1W. Kéhler, The Ped. Seminary, 32, 1923.
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ganization, they would probably learn a great many
new things about the nature of animal learning.*
My remarks apply to the formation of conditioned
reflexes just as they do to other methods by which
learning is being studied in animals. Some authors
prefer the term “conditioned reflex” to that of “asso-
ciation.” I do not find, however, that the former con-
cept is clearer or more fundamental than the latter.
In fact, what is called a conditioned reflex may be
no more than a special case of association. The con-
ditioned stimulus which becomes artificially con-
nected with a reflex can probably evoke that reflex
only because it has first of all become connected with
the adequate stimulus which naturally arouses the
reflex. This, of course, is an association of two sen-
sory facts. Apparently, such an association may be-
come so strong that, via the mere trace of the adequate
stimulation, the conditioned stimulus alone can arouse
the reflex. Now, if this association is the thing to be
learned in conditioning, and if the association of two
processes is only the after-effect of their organization,
we must draw the same conclusion with regard to
conditioning as we already have drawn with regard
to ordinary association and to discrimination learning
in animals. At the present time we seem to have no
experimental evidence as to the question whether
1 A most decisive step in this direction has been taken by K. S. Lashley
(Journ. Genet, Psychol.. 37, 1930), who introduced the jumping stand
into the repertoire of animal psychology. The main merit of this ap-

paratus consists in the fact that it virtually forces the animal to attend
to the essential parts of the experimental situation.
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changes in the presentation of the conditioned stimu-
lus, in its relation to the unconditioned one, influence
the process of conditioning. In customary experi-
mentation, a bell rings, for instance, just before food
is given; but no attention is paid to the conditions
which would either impede or facilitate organization
of the two events. And yet, at this point animal psy-
chology has an opportunity to test the value of two
assumptions at the same time: First, is it true that
conditioning involves the associating of two sensory
facts? And secondly: Does conditioning depend upon
factors of organization?

From the point of view which we have now
reached, some of our previous discussions appear
in a new light. We have made it appear probable that
association depends upon organization, because an
association is the after-effect of an organized process.
Now, when the concept of organization was first
introduced, we were at every step hampered by em-
piristic explanations, in which facts opposed to the
mosaic theory are quickly discarded as mere products
of learning. It has been shown, I hope, that as a
matter of principle these facts do not allow of ex-
planations in terms of learning, and that, therefore,
organization must be accepted as a primary phase of
experience. At present, we may go further and claim
that, on the contrary, any effects which learning has
on subsequent experience are likely to be after-effects
of previous organization. For learning, in the sense
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in which the term has been used in this chapter,
amounts to association, and, if we are right, associa-
tion is an after-effect of organization. Consequently,
any attempts to reduce the organization of experi-
ences to the influence of associated meanings and the
like involve a vicious circle. One cannot reduce or-
ganization to other factors, if these other factors can
be understood only in terms of organization. I do
not hesitate to repeat that experiences are quite com-
monly imbued with meanings. But this statement
would be misleading if I were not to add, first, that
for the most part it is organized experiences to which
such meanings attach themselves, and secondly, that
the facts of learning which are here involved derive
again from the principles of organization.
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CHAPTER IX
Recall

P SYCHOLOGY investigates three main topics in

the field of memory: (1) learning and the for-
mation of the traces which later enable us to recall,
(2) the fate of these traces in the time between learn-
ing and recall, and (3) the process of recall itself.
To be sure, recall plays a part in the investigation of
all these problems, because the study of the laws of
learning and of those of retention involves recall just
as much as does the study of recall as such. But when
interested in problems of learning, we can keep con-
ditions constant with regard to retention and recall,
so that only the conditions of learning are varied. If
our problem refers to retention, the conditions of
learning and those of recall will be kept constant,
while those concerning the interval between learn-
ing and recall will be varied. In the study of recall
there will be variation only of the circumstances
which concern this event. Thus the three classes of
problems are actually separable. In this chapter we
shall be concerned mainly with questions of retention
and recall, although we shall also consider certain
facts which refer to learning and the formation of
traces.
In Chapter VI I mentioned certain experiments in
279
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which, after learning to choose one side of a pair, for
instance, the darker of two grays, animals had to re-
act to a new pair. This pair consisted of the “right”
object of the learning period and of a new object.
The new object was in the same relation to the “right”
object as this had been to the “wrong” object of the
original pair. The result was that in the majority of
the trials the animals chose the new object, obviously
because in the new pair this object played the same
part as the “right” object had played during the learn-
ing period. In the changed situation the new object
was “the dark side of the pair.”

This result is not quite general, however. It de-
pends upon the time which elapses between the trials
with the old pair and the first trials with the new one.
Once, when the learning had been completed, a
chicken was given the new pair in single trials be-
tween choices with the old one, and this procedure
was repeated until the trials with the new pair ap-
peared statistically reliable. It was found that, under
these circumstances, the animal chose the “right”
object of the learning period quite as often as the
new object. This fact can be explained as follows:
When the chicken reacts to the objects, they will ap-
pear as a pair in which one gray is the dark, and one
the bright side.* But at the same time one object will

1 Here, as always when talking about animals, I use terms such as
“appearing” for the sake of simplicity. Whether or not the chicken has a
visual field in the human sense of the word, such terms have a clear func-
tional meaning in which alone we are here interested.
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be seen as a more or less specific dark gray, and the
other as a more or less particular bright one. So long
as the pair is not transposed, both ways of seeing the
objects are compatible with the direction of the train-
ing. On the other hand, if during the learning period
the chicken reacts to the “right” object in terms of its
role in the pair, and also as a more or less definite
gray, the training will have two effects, which must
conflict as soon as the new pair is introduced. For
now the former product of learning will favor the
choice of one object, and the latter, the choice of
the other. Now, let us suppose that the two effects
of learning are not equally persistent. If this hap-
pens, an increase of the interval between trials with
the old pair and trials with the new one will favor
the reactions which depend upon the more enduring
product of training. Thus it follows from our ex-
periment that the habit which depends upon the
pair as a whole is more enduring than the habit
which depends upon the grays as such. The pair as
a whole is relatively less decisive only when the
animal reacts to the new pair immediately after
trials with the old one, i.e., at a time when the in-
dividual grays are still effective in memory. It
seems to be a general rule that retention which refers
to the organization of facts is more persistent than
retention which refers to individual facts as such.
Several psychologists have remarked that often we
remain able to remember the general structure of
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things, when their more particular content is no
longer available. This thesis descrves thorough ex-
amination, because work in this direction may help
us to understand the psychological nature of con-
cepts. In the case of the chicken, it was easy to
examine our hypothesis. We gave the animal fur-
ther trials with the new pair, when several minutes
had elapsed since his last trials with the old one.
The result was that now the “relative” reactions
clearly predominated.

In this field much remains to be done. In the be-
ginning of Chapter VIII I mentioned that succes-
sive comparison offers a way in which the fate of
traces can be investigated. We have just learned
about a second way. A third one, which is somewhat
similar to the second, can also be derived from ex-
periments with animals. I will discuss it as an ex-
ample of the specific problems which are raised by
Gestalt Psychology. When Yarbrough® investi-
gated delayed reaction in cats he found that, if the
animals had to choose between three objects, their
reactions were no longer reliable after delays of
only four seconds. With two objects, the delay
could be increased to more than four times this
amount. Why is the result so much better in the
latter case? Examination of human subjects with a
similar, though more difficult, task will give us an
explanation. If 25 objects with individually iden-

1 Journ. of Animal Behavior, 7, 1917.
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tical properties are distributed before a subject in
a semicircle, they do not all play the same réle in
the visual situation. Two objects, the first on the
left and the first on the right side, have well-defined
and highly specific boundary locations. To a de-
gree, the object in the middle may also be regarded
as specifically characterized, at least in the visual
field of a human subject. But all the others amount
to not much more than an indifferent filling of the
arc. Now suppose that somebody points to one of
the objects, and that, after a delay in which the sub-
ject does not fixate the object, he is told to indicate
which one it was. So long as one of those particular
objects is used in the test, the reaction of the subject
will always be correct. But if the crucial object is
in an indifferent position, and if the subject is not
allowed to use indirect procedures such as counting,
wrong reactions are quite likely to occur. Thus the
subject may choose the sixteenth instead of the sev-
enteenth object, or the eighth instead of the ninth,
and if the delays increase, or if the subject is not
sufficiently attentive, even greater errors may be-
come frequent. This shows once more the depend-
ence of delayed reaction upon the more or less
specific position of the right item within a group, as
demonstrated by Hertz with birds (cf. pp. 146 f.).
The same principle can now be applied to cats who,
after a delay, have to choose between three objects.
If the cue given in the initial presentation refers to
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the object on the left side, the task of the animals
concerns a highly specific place in the group. The
specificity of this location is likely to survive in
memory. The same is true if the object on the right
side is the crucial object. In the case of the object
in the middle, however, location within the group
may be much less clearly characterized—for cats.
When this object is singled out in the first presenta-
tion, its role within the group may be sufficiently
clear for moments; but soon its trace is likely to lose
its individuality, and to become part of the now un-
differentiated interior of the group. It follows that
the animals will less often react correctly when three
objects, rather than two, are used in the experiment.
Only if the experimenter were to give the three ob-
jects another distribution in space, so that all would
have well-characterized locations, could the cats
perhaps solve their problem again. The reader will
be inclined to object that, with three objects, the
probability of errors is ipso facto increased, and
that therefore the behavior of the cats may have no
relation to more or less specific locations within the
given group. This objection could easily be ex-
amined by introducing precisely such changes of
the situation as I have just mentioned. From the
point of view of organization, this is not simply a
matter of numbers, but also of distributions in space.
Therefore, if the three objects were distributed in a
way in which each plays a specific part, we should
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promptly discover whether an explanation in terms
of mere numbers is acceptable. In Yarbrough’s
own experiments there is a result which contradicts
this purely quantitative explanation. If mere num-
ber of objects, as against lack of sufficient specificity
in the case of one object, were the condition which
leads to failure with three objects, then the wrong
reactions of the animals should be evenly distributed
among the three objects. Actually, this was not the
case. After a long delay (beyond 4 seconds) some
cats never chose the object in the middle. All their
reactions were directed toward the first object on
the left, or the first on the right side. This is just
what may be expected if our explanation is correct,
whereas the fact cannot be understood without refer-
ence to organization. We may conclude that, with
cats, the traces of past events undergo an exceedingly
rapid transformation, in which the less clearly speci-
fied parts of groups deteriorate. When this has
happened, subsequent behavior will obviously be de-
termined by the simplified organization which alone
is left.

A similar observation was made by Mr. Tinkle-
paugh and me when, using another method, we did
some experiments on delayed reaction with a monkey.
A very large square on the ground was covered with
sand some inches high. Before the animal’s eyes cer-
tain marks were made on the sand such as, for in-
stance, a small hill of the same material or, in another
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experiment, a straight line which was drawn on the
surface with a finger. After this preparation, food
was buried in the sand in a place which, for a human
subject, was clearly characterized as having a specific
position near the mark. We wished to see whether
the animal would use the mark in remembering the
place of the food ; for, without a mark in the homoge-
neous surface, his previous reactions to buried food
had not been very clear. The monkey, who had
watched our preparations, was not released until some
time had elapsed. When allowed to approach the
sand, he immediately went to the mark itself, and
tried to find the food there. He never searched in
the neighborhood of the mark. Further observations
are highly desirable; but one explanation seems so
probable that I do not hesitate to mention it here.
Just as in the case of delayed reaction as investigated
with cats, the reaction of the monkey depends upon a
trace in which the organization of the visual field is
represented. In this field the hill or the line are out-
standing features. On the other hand, the location
of the place of the hidden food is much less specifi-
cally given. We may therefore assume that a simpli-
fication occurs, which is analogous to the one observed
in Yarbrough’s experiments. In the monkey, the
trace of the field will also be transformed during the
delay, and in this change all less defined parts will
again be at a disadvantage. As a trace, the situation
will be so obscured that virtually only the outstanding
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mark with a vague reference to hidden food is left.
The method which we used with this monkey may,
of course, be further developed. It may then become
an accurate instrument for the investigation of the
fate of traces in animals.*

Thus traces are by no means rigid entities. Rather,
they are imbued with dynamic tendencies; and these
tendencies seem to be stronger in animals than they
are in man. From this point of view, the study of
delayed reaction in animals is likely to assume great
significance for general psychology. It is always ad-
visable to investigate first of all the most pronounced
forms of phenomena.

In such observations, behavior which depends upon
memory traces is used as an indicator of changes
which these traces undergo. There are, however,
other situations in which the traces are well pre-
served, while under the circumstances in question re-
call is nevertheless difficult or even impossible. Some
examples of this kind have been mentioned in the pre-
ceding chapter. We will now treat others which also
show that recall depends on very specific conditions.

If the term association expresses the fact that the
trace of a unitary experience is itself a unitary fact,
it might seem to follow that, once such a unitary
trace is formed, any group of stimuli which corre-

1In the meantime Mr. Tinklepaugh has made considerable progress in
this direction. His “substitution method” is an excellent technique for
studying the characteristics and the fate of traces. (The Journ. of
Compar, Psychol., 8, 1928.) Cf, also W. Kohler, Psychol. Forsch., I, 1921.
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sponds to a considerable fraction of the original
situation will cause recall of its other parts. Actually,
this does not follow, because between the character-
istics of an organized experience and the correspond-
ing stimuli there are by no means point-to-point
relations. The organized process depends upon the
whole set of stimuli and their ‘“‘characteristics-in-
relation” in a fashion which cannot be analyzed into
independent effects of local stimuli. For this reason,

F1c. 20 Fic, 21

a fraction of the original set of stimuli does not
establish a process which has actually been contained
in the original process. Rather, such a fraction causes
a process which differs in certain respects from the
corresponding part of the original event. As a conse-
quence, the process which is now given may have no
equivalent counterpart in the unitary trace of that
event, and may for this reason be unable to cause
recall of its other parts. For instance, Fig. 20 is un-
likely to evoke the missing lines of an H although,
geometrically, Fig. 20 is the larger part of an H.
Nor will Fig. 21 cause recall of the missing lines of
an R. When seeing an H or an R, we have not, of

course, seen Fig. 20 or Fig. 21 as actual visual shapes.
Thus the traces of the H and the R contain no parts
which correspond to the lines given in our Figures,
and recall does not occur. We must conclude that
recall is restricted to instances in which the process
now given and a part of the original unitary event
are sufficiently similar. This will be the case only
when the present process corresponds to a natural
part, or sub-whole, of the original organization. Thus
U.S. may be expected to cause recall of A., and the
stars, recall of the other parts of the American flag.
In both cases the part which is now given resembles
a relatively independent part of the original experi-
ence. Obviously, similarity is the principal condition.
If we draw a profile from the nose downward to the
chin, this line does not correspond to a complete sub-
whole of a face. None the less, since such a line looks
not too different from the same line as part of the
whole profile, the process corresponding to that line
resembles parts of the process which underlies the
profile as a visual shape, and also the corresponding
traces. Hence, recall is quite likely to occur.
Generally speaking, however, recall cannot occur
so easily as is being assumed in current empiristic
theories. It seems to be restricted to a rather narrow
channel between a Scylla and a Charybdis. Associ-
ation is necessary for recall, and association presup-
poses a sufficient degree of unification in the sense of
organization. Recall, on the other hand, can occur
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only if the process which is now given resembles some
region within the organized trace of the whole experi-
ence. Thus, if a part of the original situation is too
thoroughly absorbed within the larger organization,
stimulation which corresponds to this part will be
unable to cause recall. Between these limiting con-
ditions, one of which is imposed by the nature of as-
sociation and the other by that of recall, there is only
a narrow range in which recall can actually occur.

UUU FiG. 23

Fic. 22

In order to demonstrate this fact, I made the fol-
lowing experiment: Subjects were shown pairs of
figures. After a while parts of these drawings were
presented with the instruction to recall the missing
parts. Now, in a case like that of Fig. 22, for instance,
either the vertical at the left was presented, or Fig. 23.
Geometrically, Fig. 23 represents a much larger part
of the original pattern than that single vertical does.
And yet, when the vertical was presented, correct re-
call was much more frequent than it was when Fig.
23 was shown. From the point of view of Gestalt
Psychology this is not at all astonishing. Fig. 23 gives
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a visual experience which does not occur as part of
Fig. 22. In Fig. 23 even the first vertical on the left
has lost its tendency to recall Fig. 22, because in Fig.
22 the vertical is segregated as something apart, while
in Fig. 23 it is the left end of a set of parallels.

This last point introduces a further restriction to
which the possibilities of recall are subjected. An
aggregate of stimuli may become unable to cause
recall, not only when separated from other stimuli
with which it was originally combined, but also when
given together with stimuli which were not present
at the time of the original presentation. This condi-
tion, too, may lead to experiences to which no part of
the trace in question corresponds. We realize once
more that not only the organization given at the time
of the association matters, but also the organization at
the time of (expected) recall. When given again in
a certain environment, a pattern of stimuli may con-
stitute an excellent basis for recall. However, a pat-
tern will not often be repeated in precisely the
environment in which it occurred when the association
was formed. Now, quite apart from the cruder ob-
stacles which have been considered above, even a
slight change of the surrounding field may make a
given pattern unable to cause recall of associated
items, simply because the change introduces a new
organization in which the experiences corresponding
to that pattern are no longer present. That this is
true can be deduced from Nagel’s experiments (cf.
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p. 267). In a well-learned series of nonsense syllables
each item, though embedded in the whole series,
would seem to be a thing by itself. But if one such
syllable is given alone for recall of the following
syllable, this change of environment is often sufficient
to make recall impossible.

The same influence of organization upon recall has
been demonstrated in a surprising form by Shepard
and Fogelsonger." These psychologists made their
subjects learn pairs of syllables. Some of these pairs
had identical second members. Between the first oc-
currence of such a syllable and its repetition in an-
other pair there was an interval of 25 minutes. At the
time of the test the first syllable of a pair was given,
and its partner had to be recalled. But where two
syllables had, at different times, been followed by the
same second syllable, both were presented together
in the test. So long as organization is ignored, one
must expect that in the latter case the partner of the
two presented syllables will be more easily recalled
than a second syllable which has been associated with
only one first syllable; for two associations which
operate in the same direction are generally supposed
to reinforce each other. Actually, however, just the
contrary was observed. The fact that two syllables
were given seemed to inhibit recall. The disturbance
was particularly striking when both syllables were
presented simultaneously, but it was also observed

1 Psychol Rew., 20, 1913,

RECALL 293

when they were given in rapid succession. The ex-
planation seems to be that, during learning, the sub-
jects had always been given a single first syllable
together with its partner; that when, in the crucial
cases, two syllables appeared before them, these ob-
jects would at first look unfamiliar in the new group-
ing; and that, as a result, neither could immediately
evoke the partner common to both. This explanation
was confirmed by qualitative observation. The sub-
jects reported that recall became possible only
through an attitude of analysis, in which one of the
syllables was sufficiently isolated. It follows from
our explanation that any extraneous syllable, which
has never occurred during the learning, but is pre-
sented with a first member of a learned pair, must
have the same disturbing effect. The authors found
this to be the case. Thus the explanation seems fully
verified. Our conclusion is that even a very slight
alteration of circumstances will sometimes make re-
call difficult.

A similar result was obtained by Frings* in his
work on inhibitions, although his problem referred to
learning rather than to recall. In classic experiments
it had been shown that, if a syllable A has become
associated with a syllable B, the same A cannot so
easily be associated with a third syllable C as could
a neutral syllable. Also, when A has been associated

L Arch. f. d. ges. Psychol., 30, 1914. These experiments were planned
by Biihler,
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with C as well as with B, A is slow in causing recall
of either B or C. The competition of the two associ-
ations has an inhibiting effect. Frings was able to
show that under certain circumstances these inhibi-
tions disappear completely. His subjects were asked
to learn series of syllables, the instruction being that
the syllables should be read and memorized in rhyth-
mic groups of the anapaest type, in which, after two
less accentuated items, a third one follows with the
main accent. In such a group the first two syllables
naturally form a sub-whole. In the test these two
syllables were presented, and the third was to be re-
called. Now, if a group like (ac)d occurs in a first
series, and a group like (bc)e in a further series, one
expects the association between ¢ and e to be in-
hibited, because ¢ has first been associated with d,
and is now to be associated with e. Similarly, once
the associations (ac)d and (bc)e are formed in spite
of this inhibition, the subjects should have difficulties
in recalling d, when ac is given, and e, when bc is
given. From the point of view of organization, how-
ever, we have to realize that in (ac)d the syllable ¢
is a member of the sub-whole (ac), whereas in (bc)e
it is a member of the different sub-whole (bc); and
that therefore c is not quite the same thing in both
cases. We may also say that in the former case not c,
but rather the sub-whole (ac), has been associated
with d; and again, that in the latter case (bc), not ¢, is
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associated with e. On this ground neither learning
nor recall should be inhibited. The experiments con-
firmed this view. When a syllable c occurred in two
different sub-wholes, there were no inhibitions. It is
particularly interesting, however, that inhibitions
occurred immediately when a subject was fatigued at
the time of learning, and therefore unable to grasp
the syllables in the prescribed rhythmic complexes.

We have shown that, because of the facts of or-
ganization, experimental findings may differ consid-
erably from what the classic laws of association and
recall make one expect. And yet, the most radical
limitation of these rules has so far not been consid-
ered. But this further point cannot be introduced
until a more general topic has been discussed, a task
to which we will now turn.

On various occasions we have mentioned that
everybody experiences his self as a particular entity
among many other objects. Consequently, in the
brain there must be processes not only corresponding
to objective experiences, but also others correspond-
ing to the experienced self. The processes which rep-
resent the self differ in many respects from those
which correspond to outside objects; but there must
also be characteristics which both have in common.
This follows from the fact that sometimes the self
interacts with outside experiences in precisely the
same fashion as one outside experience interacts with
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another, Two examples will suffice to corroborate
this point.

When a physical object moves, the corresponding
visual thing will as a rule also be seen as moving.
There are, however, instances in which, while ob-
jectively one object moves, and another is at rest,
visually the former remains almost or entirely sta-
tionary, but the latter moves. This happens not only
as an occasional illusion. “Induced” movement, as
the phenomenon has been called by Duncker,* occurs
under quite specific conditions and is always observed
when these are realized. Thus, when clouds are
passing the moon in a certain direction, the moon is
often seen to move in the opposite direction. When
a point on the window of a moving railroad car is
fixated by a passenger, the objects outside begin to
glide backward. Any change of its spatial rela-
tions to other things may have this effect upon an
object which is physically at rest. Now, precisely
the same tends to happen to the self when its
spatial relation to outside objects is changed. For
instance, when our environment is turned around
us, we soon feel ourselves turning in the opposite
direction. Here the induced movement of the self is
mediated by visual experiences. Michotte and Gatti
have shown that the same effect is produced when a
person holds two objects in his hands, which by some
device are slowly and at the same rate moved toward

1 K. Duncker, Psychol. Forsch., 12, 1929,
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one side. Here again, the subject feels that his body
turns in the opposite direction. Thus the self exhibits
the phenomenon of induced movement exactly as out-
side objects do.

As a second example, I choose the fact that, just
like any other object, the self may become a member
of perceptual groups. Naturally enough, if I put
my hands on a table, while another person does the
same on the opposite side of the table, I see four hands
in two pair-groups. But the whole self may enter a
group in the same fashion. If somebody accompanies
me along a street, and if ahead of us another pair
is walking, I feel (and partially see) myself as a
member of one of two groups.

In the preceding chapters the concept of organiza-
tion has been applied to outside experiences. But our
present examples show that actually organization
concerns the whole field, which means that the self
is included. In other words, I maintain that certain
general principles of function apply as much to the
self as to objects in a more common sense. At first,
this statement may sound a bit disturbing, because
traditional thought tends to give the self a unique
position. Does not the self alone preserve its identity
while almost everything else in the field is freely
changeable? Notwithstanding this identity, are not
the states of the self far more intensely varied than
objective experience is? I will admit that these are
important facts, which are bound to have a strong in-
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fluence upon any organization in which the self par-
ticipates; but it does not follow that when we consider
the réle of the self in experience the concept of or-
ganization as such is no longer applicable. At times
those facts confer upon the self a central position
within the total field; but even this is by no means
always the case. After all, in many situations experi-
ence includes other persons, and there are circum-
stances under which such people occupy a more
conspicuous position in the field than the self does.
When studying behavior in the perceptual sense
of the word, we became acquainted with a kind of
grouping in which dynamic reference plays a decisive
part (Ch. VII). Itwill be remembered how Watson,
the Behaviorist, described the behavior of a child.
He saw the child referred to an object, a fact which
involves not only that in his visual field the child and
the object in question were members of a pair-group.
This particular group was also characterized by a
dynamic relationship which extended from one of its
members to the other. Similarly, when a dog barks,

the action of the animal will often be perceived as

obviously referring to a particular object at which
the barking is directed. Quite generally, there are
no more convincing group-formations than those
which exhibit dynamic factors in this sense. We have
also seen that the reference may be of two kinds. It
is either positive, i.e., directed toward the object; or
negative, as it is, for instance, in the attitude of avoid-
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ing. In both cases we will use the expression bipolar
organization, which is meant to distinguish such
dynamic instances from those of ordinary pair-
groups.

But the discussion in which we became first ac-
quainted with bipolar organization made it also clear
that in this respect, no less than in others, perceived
behavior tends to picture the experiences of the per-
ceived creature. In other words, bipolar organiza-
tion occurs not only when we observe what others are
doing. Rather, anybody may find himself directed to-
ward, or away from, particular objects in a way
which involves the same kind of dynamic pair-forma-
tion. In fact, apart from states of lowest vitality,
there is hardly a total field from which bipolar or-
ganization is absent. The self is virtually always
directed toward something or away from it. The
most striking instances are those of intense emotions
and motivations. But attention in general may also
serve as an example. In the case of vision, its direc-
tion tends to coincide with that of fixation; but this
connection is by no means rigid. Actually, attention
as a reference to particular things is experienced in
its purest form when, while fixating a given point, we
concentrate on one object after another in the pe-
riphery of the field.

Obviously, bipolar organization resembles situ-
ations in physics in which lines of force or directed
processes refer one part of a field to another. In



300 GESTALT PSYCHOLOGY

Gestalt Psychology the various directed attitudes of
the self are not interpreted as “instincts” which reside
in the self per se. Rather, they are regarded as vec-
tors, which depend both upon the self and upon given
objects, or more precisely, upon the relation which ob-
tains at the time between the characteristics of the
former and those of the latter. This is, of course, en-
tirely in line with the way in which physical vectors
between objects depend upon the “characteristics-
in-relation” of these objects. The various states of
the self which are here involved are to a high degree
determined by physiological conditions within the
organism. Studies of special appetites, of sexual
behavior, and so forth, have made this perfectly clear.
Even when the adult has well-established forms of
conduct with regard to a particular vector, his habit-
ual activities in this respect are not likely to appear
unless conditions within the organism are favorable.
On the other hand, under the most favorable internal
conditions action may be strong even when quite ade-
quate objects are not present. In spite of all this, it
remains equally true that the strength of psycho-
logical vectors is also a function of the objects which
are offered. The very best investigations in the field
leave no doubt about this point.

1 1n the case of some vectors we do not know of particular physiological
conditions which determine the interior side of bipolar organization.
For instance, after being alone for long periods, most persons will feel
a strong “drive” toward social contact, even with strangers. In some

respects this vector operates in a way which is quite similar to the need
for food, drink, or a mate. Could it be that prolonged lack of social
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Our comparison of bipolar psychological or-
ganization with field action in physics is meant quite
seriously. In fact, we are inclined to assume that
when the self feels in one way or another referred to
an object there actually is a field of force in the brain,
which extends from the processes corresponding to
the self to those corresponding to the object. The
principle of isomorphism demands that in a given
case the organization of experience and the under-
lying physiological facts have the same structure.
Our hypothesis fulfills this postulate. In the next
chapter we shall mention further facts which point
in the same direction.

The play of psychological vectors, the sources from
which they spring, the stresses which some parts of
the field suffer under their influence, the various
changes which are so caused, and eventually the cessa-
tion of vectors and stresses when certain results have
been obtained—all this is the major study of psy-
chology, as it is the major content of life. We cannot
deal with these problems in the present chapter. For
our immediate purposes we have, however, learned
an important lesson in these paragraphs: when using
the concept of organization, we have to apply it to
the self as much as to other parts of the field.

We may now return to the discussion of memory
contact and, as a consequence, of sufficiently interesting “objects” es-

tablishes a par.ticular condition in the nervous system, and that, in a
general way, this state is comparable to lack of food, water, and so forth?
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and recall. Has the fact of bipolar organization any
consequences in this part of psychology? An obvious
consequence is as follows. We have found that asso-
ciation means the survival of unitary traces when or-
ganized processes have occurred. Now, if the self
forms particularly strong functional units with ob-
jects to which it is referred by vectors, then not only
outside experiences but also this operation of vectors,
together with corresponding states of the self and
corresponding objects, must be expected to leave such
traces in the nervous system. In actual fact, we do
of course remember our former attitudes when cer-
tain situations are again given, just as we can re-
member these situations when the attitudes once more
arise.

But something more important follows from the
fact that vectors operate in psychological situations,
and that their operation has after-effects. The fol-
lowing experience is quite common: I have a task
which, perhaps, I do not like, but which is urgent.
In the course of the day, however, I find myself oc-
cupied with many other things. I talk with friends,
I read a book, and so forth. But time and again
something like a pressure makes itself felt in my
interior, and upon examination this pressure proves
to issue from that task. The pressure amounts to a
persistent tendency of the task to be recalled, and thus
to enter the present field of action. Clearly, the
phenomenon can mean only that the trace in question
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still contains a vector. It is in connection with such
observations that important experiments, first made
by Lewin and Zeigarnik, can best be understood.?
The subject is given a sequence of simple tasks. He
has for instance, to copy some lines from a book; to
continue an ornament, the principle of which is given
in a sample; to solve a simple mathematical problem;
to name twelve towns, the names of which begin with
the letter L, and so forth. In some cases he is allowed
to finish his work, in others the experimenter inter-
rupts him before the work has been completed. After
a series of such tasks, only one half of which have
been completed, the subject is asked in a casual way
whether he can remember the tasks. The report
which is given under these circumstances tends to be
exceedingly interesting. The first tasks which the
subject recalls usually belong to those which have
been interrupted, and generally many more of this
class are remembered than of the other. When in one
such experiment 32 subjects were examined, 26 re-
called more interrupted tasks than completed ones;
for all subjects taken together the superiority of the
former tasks amounted to 90%,. Care was taken to
eliminate the influence of particular properties of the
individual tasks: tasks which were interrupted with
some subjects were completed in the case of just as
many others. Of a series of 22 tasks, 17 were more
frequently recalled after interruption than after com-

1 Cf. Psychol. Forsch., 9, 1927.
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pletion. When the same experiment was repeated
with other subjects, the superiority of recall for in-
terrupted tasks was on the average again 90%. Ina
third experiment in which the subjects were children,
it was 110%.

The explanation given by the authors points to the
fact that, when trying to solve a problem, the subject
is in a state of tension which refers to his work, and
that this tension tends to persist until the solution is
accomplished. If the work is interrupted before
completion, the trace of the situation will contain the
tension. And just as, during the work, the tension
keeps the work going, it still operates in the same
direction when, after interruption, the situation has
become a trace. Since recall would be the first step
toward completing the task, the outcome of the ex-
periment is quite understandable. If this explana-
tion is correct, it must have verifiable consequences.
I will mention only one. We cannot expect that
under normal conditions tensions in traces will be
preserved forever. It seems much more probable
that they gradually disappear. This was actually
found to be the case. When recall was examined
after a delay of 24 hours, the superiority of the inter-
rupted tasks had considerably decreased.

These facts refer to recall as depending upon the
characteristics of the original situation. Another

1In passing we may remark that at this point a certain relationship
between findings of experimental psychology and Freudian concepts is

to be acknowledged.
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problem concerns the question to what extent recall
is influenced by vectors given at the time of recall
itself. In this connection, many experiments on
memory are open to serious criticism. In Chapter
VIII we have seen that when subjects actively
memorize nonsense material, results cannot be in-
terpreted as though they referred to automatically
formed associations. Similarly, when in the test sub-
jects are given a syllable with the explicit task to
recall the next, results may differ widely from those
which would be found in a test of spontaneous recall.
In this case again, the common experimental proced-
ure is far from fitting the classic law concerning as-
sociation and recall by contiguity. If we wish to
follow the obvious meaning of this law, we must give
the subject a syllable without any instruction, and in
a situation in which nothing makes him suspect that
he is to recall an associated item. The question would
be whether under such circumstances this item is
spontaneously recalled. For the most part, experi-
menters do not proceed in this fashion; rather, they
ask for recall. Now, just as a subject can be directed
toward parts of his present field, he can also be re-
ferred to things which lie beyond this field, for ex-
ample, to things and events of the past. This is an
attitude which we commonly assume when we try to
remember the name of a person or of a place. The at-
titude is bound to have an influence upon recall. But
although in the law of association this factor is never
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mentioned, it is quite generally introduced in ex-
periments which refer to the law. There are few
investigations in which this inconsistency has been
avoided.

Some time ago, many psychologists would have
said that automatic recall is one of the principal
motors of mental life and of behavior. At this point
great caution seems now indicated. Experimental
evidence is opposed to such a view. It has been
shown that recall does not occur unless particular
conditions are fulfilled. The most important work
in this field has been done by Lewin.' Among his
experiments there is one in which this problem was
directly examined. He made his subjects learn pairs
of syllables either in the usual fashion or by a new
procedure which I cannot here describe. After a
large number of repetitions, which were distributed
over several days, the subjects were given single syl-
lables with the instruction to read them, and then to
wait. Occasionally, a first member of one of the pre-
viously presented pairs was shown. From the tra-
ditional point of view, one would expect the second
member of such a pair to be immediately and auto-
matically recalled. In general, however, this was by
no means the case. Even when the instruction was
changed to “tell me the first thing that occurs to you
after reading each syllable,” the result remained on

1 Psychol. Forsch., I and 2, 1922. Somewhat similar experiments had
been made before by Poppelreuter (Zeitschr. f. Psychol., 61, 1912), who
was also the first to raise the criticism mentioned in the text.
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the whole negative. It is interesting to examine the
exceptions, in which recall of the associated syllable
did occur. When a subject is instructed to wait pas-
sively, his attitude is not well defined. After some
waiting, one attitude or another will almost always
develop. For instance, if a syllable appears as fa-
miliar, there will be a tendency to identify and to
examine the item in terms of the past. Now, as soon
as the subjects began thus to be directed to the old con-
text, recall occurred quite frequently. This was by
no means spontaneous recall, since it would not have
occurred without that particular tendency in the
subject.

As a basis for recall, it does not suffice if the sub-
ject is just somehow directed to the present object.
In Lewin’s experiments a vector toward the item as
belonging to events of the past was necessary; other-
wise, recall did not occur. Similar facts can easily
be observed in common life. For instance, well-
known objects are strongly associated with their
names. Nevertheless, when walking along a street,
and being successively directed to a great many
things, we are for the most part far from recalling
their names. If the objection is raised that objects
are associated with a great many things besides their
names, and that all these various associations inhibit
one another, this very argument admits that innumer-
able strong associations do not normally lead to corre-
sponding recall. Unfortunately, this fact is constantly
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being ignored in empiristic theories. But when do
associations actually become effective? Suppose that
the reader is walking with me along a street, and that
he has just accepted my statement concerning the lack
of recall where the names of common objects are con-
cerned. Chances are that immediately afterwards
any number of known objects along the street will be
given their names by the reader. This clearly proves
that the mutual inhibition of several associations can-
not be the main factor which prevents recall in such
a situation. For, where are these inhibitions now?
The decisive point is, of course, that our conversa-
tion has given the reader an attitude not only toward
names as such, but also toward naming as a special
form of recall. As a consequence, corresponding as-
sociations begin to operate at once.

These are revealing observations. For facts to be
important, the laboratory environment is not strictly
needed. We ought never to have believed that it is
mainly spontaneous recall which keeps mental life
and behavior going. At any moment we find our-
selves occupied with some work, or some problem, or
the subject matter of a conversation, and so forth.
Under these conditions dynamic relations between the
self and its objects tend to develop in a coherent and
consistent fashion, which gives the terms “working,”
“solving our problem,” “defending a thesis,” and so
on, their obvious meanings. Occasionally, this may
seem to be a somewhat optimistic description of life.
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ff} For instance, when I return to my manuscript, my
working may not at once be quite coherent. At first
even a faint noise may deflect me from my task, and
one slight disturbance after another may have the

same effect, until eventually a continuous flow of co-

herent operations is again established. But what
i about recall when this fortunate state of affairs again

prevails? All the words and concepts which occur

} in my work are associated with other words, concepts
i and situations, most of them entirely unrelated to the
I present task. Such associations belong to very differ-
ent epochs and interests in my life. Now, if each
. were automatically to cause the corresponding recall,

my mental scene would soon become a chaos of inco-
herent items. Actually, the work continues as a self-
contained chain of operations which tends to approach
the end I have in mind in an orderly fashion.
Even if in the beginning practically anything may
deflect me from my course, soon I am so well directed
that after a temporary distraction I find myself at
once returning to the main road. Spontaneous recall
of one thing or another may account for some such
disturbances, just as do accidental noises; but it can-
not explain the consistency with which the work itself
proceeds. Compared with the vectors by which un-
der such circumstances the self is referred to its task,
spontaneous independent recall must be a factor of
secondary importance.

This has been convincingly demonstrated in some
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of Lewin’s experiments. I will describe his observa-
tions in a slightly simplified manner. To begin with,
his subjects had again to learn pairs of nonsense syl-
lables. Afterwards they were shown certain further
syllables with the instruction that in each syllable the
first letter was to be put in the place of the last, and
vice versa. The result had to be pronounced, and the
time which was required for the operation was meas-
ured. The reader will notice that here we have, in a
simple form, precisely the situation which I have
just described. The subject is working on a specific
task. Now, if among the syllables the first one of a
previously associated pair is given, corresponding
recall would bring about a wrong reaction. Any
tendency in this direction would at least inhibit the

right response so that in such a case the time of the

operation would be increased. On the other hand,
if a syllable which is now presented is again the first
member of a previously associated pair, but if at the
same time the syllable which the subject is to form
happens to be identical with the second member of
that pair, any tendency to recall this syllable should
facilitate the correct response, and the time of the
operation should be shortened. To the author’s sur-
prise nothing of the kind was observed. There were
no wrong responses corresponding to independent
and spontaneous recall. Also, where any tendency
of this kind would have inhibited the subject’s re-
sponse, the time of the operation was as a rule not
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raised above the average. Again, where such a ten-
dency would have accelerated the response, the time
of the operation was the same as in the case of control
syllables." Clearly, under the circumstances of these
experiments vectors operate according to the accepted
instruction, however strong the associations may be
which connect parts of the given situation with ex-
traneous material.

Dr. Lewin realizes that, to a degree, this fact can
be explained in terms of a principle which has been
discussed in the beginning of this chapter., We re-
member that if an A has been associated with a B,
presentation of A will not lead to recall of B, in case
the characteristics of A are no longer the same as they
were when the association was formed. We also know
that these characteristics will be altered if, although
the stimuli corresponding to A are again given, A is
part of a changed organization on the later occasion.
Now, when during learning a syllable is read in a
natural way, it is taken as a simple unit. But if the
subject later obeys the instruction, according to which
the first and the last letters of the syllable have to
change places, he will apprehend the syllable in terms
of this task. As a consequence, it will appear in a
changed organization. For instance, its two crucial
letters will now be seen as outstanding parts. This
may suffice to make the syllable unable spontaneously

1 From these results it follows that we cannot, as N. Ach has proposed,

measure conation by the strength of opposed associations which just
balance the conation.
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to evoke its partner. The explanation seems to be
corroborated by the observation that for the most part
Lewin’s subjects did not realize that known syllables
were shown among the new ones. It will be advisable
to make similar experiments with other materials,
the characteristics of which are more specific than
those of nonsense syllables, and less likely to be per-
ceptibly changed in a new field. Neither Dr. Lewin
nor I feel convinced that an entirely adequate theory
of these facts is so far available. In some of Lewin’s
experiments the subject’s attitude toward the syllables
was virtually the same in the test as it was during the
learning. None the less, there was no recall so long
as the subjects tried to follow the instruction. At any
rate, if objects do not generally cause recall of their
names (cf. above pp. 307 ff.) this cannot always be ex-
plained by the assumption that the objects in question
are sufficiently changed by their present environment.

In further experiments Lewin did succeed in caus-
ing recall, and also inhibitions, by previous associa-
tions which operated against a given task. This was
achieved by giving a particular total situation. Sup-
pose that in the case of several syllables recall leads to
the same result as the procedure which the instruction
actually demands. If under these circumstances the
subject succumbs to the temptation to rely upon recall
as the easier way, his attitude may inadvertently and
completely become one of recalling. Once this direc-
tion has been established, the next syllable will tend
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to elicit its partner, even if in this case recall gives a
result which is at odds with the task. In this fashion
not only errors by recall but also inhibitions of the
correct performance were at last actually demon-
strated. This would almost seem to show that pre-
viously established associations cannot influence a
given field unless a corresponding vector is at work.

I hesitate to accept this as a general thesis. To be
sure, psychological theory has gone much too far in
assuming that, when strong associations have been
formed, recall will happen spontaneously, and irre-
spective of what the present situation may be. On
the other hand, are we to suppose that during our
whole lifetime no recall occurs unless it is supported
by a vector in this direction? It may be advisable
to hold our judgment in suspenso until future in-
vestigations have further clarified the issue." In the
meantime, precisely if vectors should prove to play
a tremendous part in recall, the appearance and the
disappearance of such vectors would become particu-
larly important problems of psychology. Vectors
arise and they persist, but they also change and dis-
appear, for many reasons.- It may safely be assumed
that in the study of such events we shall find ourselves
once more confronted with problems of recall. We

1 Since this was first written, von Restorff and the present writer have
made a special study of the conditions upon which recall depends (cf.
Psychol. Forsch., 21, 1935). Our experiments seem to leave no doubt as
to the actual occurrence of entirely spontaneous recall. But they have
also confirmed the view that recall can be both facilitated and all but
prevented by various conditions of organization.
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do not know very much about recall of vectors as
such. But the possibility that vectors which once
have been active can again be elicited by recall de-
serves serious attention.

For this and for other reasons no exaggerated con-
clusions ought to be drawn from the preceding discus-
sion. It is true, current theories of habit, association
and recall do not realize how many conditions must
be fulfilled if a well-organized situation is to be seri-
ously affected by recall which does not fit this situa-
tion. It is also true that we are barely beginning to
recognize the more essential problems in this field.
Again, it is fortunately true that in millions of cases
recall does not occur, although it ought to do so
according to widely accepted views. Nevertheless,
recall in general remains one of the most frequent
and most important facts in mental life. If, in writ-
ing these pages, I am not continually deflected from
my task by accidental recall, it is also a fact that I
could not write a single word, if the effects of past
training were not operative at each moment. All the
time English words are arising from somewhere—by
recall. In writing, my hand moves across the paper
in forms which easily arise from a store of acquired
skills. It would be ridiculous if we were to deny
such facts and their relevance to the business of hu-
man living. The problem is merely to explain why,
on the whole, recall remains restricted to instances in
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which it makes sense with regard to given total situa-
tions and their organic development.

This is a chapter of critical evaluation and of un-
solved problems. Thus one more question may here
be raised, a question which was many years ago dis-
cussed by von Kries, but which is still largely ignored
in psychology.

Suppose that two items A and B have been asso-
ciated. How does a process A—or A’ which is simi-
lar to A—bring about recall of B? In some textbooks
the fact is given an easy explanation in terms of ma-
chine theory: At the time when the association was
first formed, the process A traveled along a particular
path in the nervous system, and at practically the
same moment B was conducted along another path in
the neighborhood. It is assumed that when A and B
arrive in the brain, something happens to the fibers
which connect the places of arrival so that these fibers
are henceforth better conductors. From this point
of view, recall will occur in the future when a new
process A (or A’) travels along the path of the origi-
nal A to the same final station. For this place is now
especially well connected with the terminal station of
the path of B. Taking the line of least resistance, the
excitation will spread to the place of B and reactivate
its trace. Everybody knows illustrations such as Fig.
24, which contains the whole functional scheme of
the explanation. Clearly, this is a typical machine
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theory, in which recall does not depend upon the
characteristics of the processes which have been asso-
ciated. If A (or A’) causes recall of B, this happens
only because processes of the type A are conducted
along given paths to a place which is particularly
well connected with another place, the place in which
B is represented by a trace.

A—

B— Fi6, 24

For two reasons this scheme cannot explain recall:
1. If a process X, which is quite different from A,
should happen to be conducted along the path of A,
it would also take the line of least resistance, spread
to the trace of B, and reactivate it, even though X has
never occurred together with B. One cannot object
that the explanation is to be applied only to such
processes as have before occurred together. In the
explanation itself such a restriction is not mentioned;
nor can we deduce from the explanation why there
should be such a restriction. Thus the scheme does
not explain what seems to be an essential condition of
recall. 2. If anew process A (or A’) happens to start
from another point of the sense organ, and therefore
to travel along another path, it will not be conducted
to the place which has previously been connected
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with the place of the trace of B. As a consequence,
there is no reason why under these circumstances the
effects of A should spread to the place of B rather
than to any other part of the brain. This means that
in such a case A cannot cause recall of B, although A
and B are associated. Actually, however, if at the
time when the association was formed A started from
one region of the retina, a like process A (or A’) will
generally cause recall of B, even though A now issues
from another region on the retina. So much has been
shown by E. Becher." It seems to follow that the
nature of A rather than its location in the nervous
system is decisive for recall.

If it be argued that between the new path of A and
the place of the trace of B there may also be some
highly conductive path, I must answer that with this
argument the original explanation is sacrificed. For
now it is no longer pathways made highly conductive
by association which are responsible for correct re-
call; rather, reference is made to fibers which are
exceptionally good conductors for unknown reasons.
And why should only A, which has actually been asso-
ciated with B, be lucky enough to find such a con-
venient path from its new place to B? The same
might just as well happen to any processes D, E, F,

1 Gehirn und Seele. 1911. Lashley has done similar experiments with
rats. I can confirm his findings. For anatomical reasons Becher’s ex-
periments still seem to me to be more conclusive than observations in

animal psychology.
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and so forth, which have never been associated with
B, but might find by chance a good path to B, so that
B would be recalled.

The weakness of the whole assumption lies in the
fact that it makes recall depend upon the location of
processes—as though a process of a given kind always
traveled along the same route. But in the visual
sector of the nervous system, for instance, a given
process may be conducted along certain fibers at one
time, and along other fibers at another time. Neither
given colors nor given things and shapes have par-
ticular places to which their occurrence is restricted.
As a matter of fact, in vision the correlation between
various kinds of processes and particular locations is
approximately zero. This excludes any possibility of
explaining correct recall in terms of special anatomi-
cal places and connections.

Under these circumstances it seems natural to solve
the problem in dynamic rather than in machine terms.
The similarity between.a new A (or A’) and the old
A must play a part in the fact that the new A will
cause recall of B from virtually any place. Now we
know that similarity is a factor which strongly favors
pair-formation in perception, even when the mem-
bers of the pair are not immediate neighbors. The
same factor may favor a specific dynamic interrela-
tion between a new process A and the trace of an
old A. If this happens, the place of A will no longer
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play a decisive part in the process, and A will be able
to cause recall of B, wherever A may be located.*
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CHAPTER X
Insight

F association, habit and recall are not the facts by
which the course of mental life is principally de-
termined, what other factors are more important?
To this question there is an answer, which is seldom
clearly formulated, but nevertheless implicitly ac-
cepted by most people. We will call it the layman’s
conviction. The layman believes that he often feels
directly why he wants to do certain things in a first
situation, and certain other things in a second. If he
is right, the forces which principally determine his
mental trends and his actions are for the most part
directly given in his experience. Not all psycholo-
gists share this view. Many still believe that people
do one thing or another, because on a first occasion
certain nerve paths are particularly good conductors
and, on a second, certain other paths. From this point
of view, persons in whom the right nerve paths hap-
pen to be best conductors in a given situation ought
to be grateful for their luck. For, why should varia-
tions in the conductivity of pathways be regularly
correlated with the characteristics and, therefore, the
demands of given situations?
The layman’s belief springs from everyday experi-

ence. The defenders of the other view seem to believe
320
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that their view alone is compatible with the spirit of
science. Whom are we to follow? I confess that I
prefer the layman’s conviction. In the treatment of
sensory processes, the data of unprejudiced descrip-
tion have proved to be better guides than the postu-
lates of machine theory. In trusting the former, the
theorist of sensory function has now established con-
tact with the natural sciences in a way never attained
by those who thought that only the machine principle
was scientifically acceptable. After this lesson I feel
justified in adopting the view of common experience
also with regard to the total field, in which the self
as well as its objects plays a part. This means that
here again certain functional notions, which were al-
legedly prescribed by science, are now rejected. It
is hoped that, just as in the realm of sensory function,
confidence in direct observation will eventually be
rewarded by a much better contact with science.
After specific things, groups, events, the self, and so
forth, have been recognized as natural parts of the
total field, we could make no worse mistake than that
of falling back upon atomism at this level. We can-
not be satisfied with discussing certain segregated en-
tities in one chapter, others in a second chapter, the
self in a third, and attitudes in a fourth. The ways of
actual life do not coincide with those of neat enumera-
tion and classification. If we bring together the mem-
bers of one class, we are likely to cut in the process
the live bonds of dynamic interrelations. Perhaps
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the most interesting dynamic relations occur between
members of altogether different classes. In an ana-
tomical museum, it may be instructive to see together
hundreds of hearts; but in physiology, the function of
a heart is related to that of a lung rather than to that
of another heart. If experienced things are exhibited
as one class, selves as a second, and attitudes as a third,
one might be tempted to believe that, from the three
classes, individual specimens could be chosen ad /1bi-
tum, and then be put together so as to give a total field.
Clearly, this assumption would be altogether child-
ish; there are certain rules about the things, selves,
and attitudes which can be parts of one field. To see
this, one need not be a Gestalt Psychologist. But even
the statement which has just been made misses a par-
ticularly important point, and is to this extent decep-
tive. Is it merely from empirical rules that we learn
about the facts which can be included in one total
field? The layman is convinced that there is more
in this than a mere rule. He maintains that he feels
how many of his attitudes grow from things and situa-
tions as adequate responses. Thus we return to our
starting point. The kind of experience which the lay-
man claims to have plays hardly any explicit part in
the scientific psychology of our time. I feel that I
must take sides with the layman; that, for once, he
rather than our science is aware of a fundamental
truth, For the layman’s conviction is likely to become
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a major issue in the psychology, neurology and phi-
losophy of the future.

In our next discussions, obvious and almost com-
monplace observations will have to be considered.
It is not our fault that, to a deplorable degree, such
observations have disappeared from psychology as a
science, and must therefore be rediscovered. Later
we shall see that precisely such obvious phases of hu-
man experience may express fundamental facts of
brain dynamics.*

Occasionally, I find myself in the attitude of “ad-
miring.” But admiring never occurs as a fact by
itself. It always is “of something.” Nor is there ever
the slightest doubt as to the object to which the atti-
tude refers. For instance, last night in the concert
hall, it was an alto voice which sounded “admirably”
serious, calm and confident. Unquestionably, this
was the object of my admiration—not the nose of my
neighbor, nor the back of the conductor, nor any of
the thousands of other objects and events which I had
before me. Admiration, like other attitudes, has a
direction. In my example, it was directed toward the
person from whom the singing came. Now, do I
mean by this that the admiration merely extended to
that person and stopped there, as though it were com-
parable to a long stick which extended between me
and that place? If this were the case, the admiration

1The present discussions are, of course, closely related to the concept
of bipolar organization as explained in Chapter IX.
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would be no more than a third thing between two
others, and a causal relation between the voice and
the admiration could only be hypothetically assumed.
Possibly, this relation could also be verified in appro-
priate investigations; but surely, it could not be
directly experienced. Actually, of course, in this situ-
ation I did directly experience, first, that my admira-
tion was related to the singing rather than to any
other thing, and secondly, that admiration was the
natural answer to such a way of singing. As a con-
sequence, I needed no indirect criteria, no scientific
investigations, no coefficients of correlation, in order
to know about the connection between the singing and
my admiration. As a matter of fact, my experience
told me more than any scientific induction could. For
induction is silent as to the nature of the functional
relation which it predicates, while in the present
example a particular fact of psychological causation
was directly experienced as an understandable rela-
tionship.

Some weeks ago I saw my little child smiling for
the first time, and I was charmed. How did I know
that my feeling was concerned with the smile? If
my experiences represented an aggregate of feelings,
events and things, some of them directed and some
not, but all distributed in a certain way, merely as a
consequence of histological circumstances, then I
could only make guesses about possible functional
relations among the various components of the ag-
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gregate. Potentially, a change of any component
might be followed by any kind of change in any other
part; and the only way in which the actual functional
connection could be discovered would be that of vary-
ing conditions systematically, until certain possibili-
ties are eliminated, and others statistically verified.
In the present case, for instance, only frequent con-
comitance of a smile on a child’s face with the experi-
ence of being charmed would allow me to assume that
there probably is some connection between the two.
Even so, I could not be quite sure until all other fac-
tors have been sufficiently varied and proved to be
irrelevant. To what extremes have we come in psy-
chology, if it is necessary seriously to discuss such a
thesis. In my particular experience, one side of the
child’s face happens to look a little darker because of
a shadow. According to the strange view which we
are now considering, I might have referred my feel-
ing to this shadow rather than to the child’s smile.
Such a wrong hypothesis could have been prevented
only by a sufficient number of opposed instances.
After a long walk, on a hot summer day, I drink
a glass of cold beer. While I do so, I feel coolness
and a characteristic taste in my mouth. Also there is
great enjoyment. Now, is it necessary for me gradu-
ally to learn that in such a situation the enjoyment
refers to the coolness and the taste? That it has
nothing to do with the spider which I see on the wall,
or with the size of the chair before me? Surely, no



326 GESTALT PSYCHOLOGY

such learning is needed. I am no more directly aware
of my enjoyment as such, and of the touch and the
taste by themselves, than I am of the fact that the
enjoyment refers to just this coolness and taste. My
pleasure is also felt to be an adequate reaction to these
facts. Between the pleasure and its sensory basis I
experience what is called in German their “verstind-

licher Zusammenhang,” which may be expressed in

English as “understandable relationship.”

The same may be said of many cases in which the
attitude of the subject is negative. For two weeks I
have been busy carefully preparing a set of instru-
ments for certain experiments. This morning I find
them completely disarranged, and feel angry. If
now I were to say: here is the window, there the table,
in one corner the instruments, in another a chair, and
near the door myself in an attitude of anger—would
this enumeration be an adequate description of the
situation? Most certainly, it would not. I am sure
that, for instance, the door has no connection what-
ever with my anger. On discovering the disturbed
arrangement, I know immediately that it is this fact
which makes me angry. And again, not only is this
particular reference inherent in my experience; the
" anger is also felt to be natural under the circum-
stances.

One beautiful night in Tenerife, when I was calmly
working at my desk, I was suddenly frightened as I
had never before been frightened. All at once the
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house was violently rattling and shaking—my first
experience of an earthquake. Could there be any
question as to the fact that it was this sudden upheaval
rather than anything else which frightened me? Ob-
viously not. Once more the emotion was felt as
caused by a particular experience. Quite generally,
we need not gradually learn that unexpected intense
events are followed by fright, as though a priori a
friendly face or the smell of a rose might just as well
be followed by fright. When fright suddenly over-
takes us, it is always felt to spring from particular
facts.

After sitting for half an hour in a restaurant which
is full of smoke and talk, I feel restless and ready to
leave. Clearly, this restlessness refers to the given
situation. I know about the reference not because of a
rule discovered in previous life, according to which
in my case such conditions have regularly been fol-
lowed by a state of restlessness; rather, I experience
directly, hic et nunc, how these surroundings disturb
and confuse me. Such conditions I feel to have this
effect necessarily; the causal connection is part of my
experience.

Two days ago, I was very much depressed, because
I could not hit upon a satisfactory presentation of
what I conceived to be the main point of this chapter.
Under these circumstances, were there two separate
facts, the state of depression as such, and besides a
certain intellectual situation? And could a possible
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connection between the two be assumed only on the
basis of statistical evidence? Such questions sound
most artificial. When I was trying to solve my prob-
lem, I clearly felt my depression as based upon that
difficulty. Also, precisely this depression was felt to
be adequate in view of such a situation.

If in all these examples my inner reactions are
experienced as following from the nature of given
situations, in certain other instances events in the en-
vironment are felt to follow from my attitudes. For
example, I can look at Fig. 1 (p. 142) in a passive
way. Under these circumstances I see the pattern as
two groups of dots. But if, while I look, something
makes me think of oblique lines, the figure is likely to
be transformed into three pairs of dots, each of which
forms a kind of oblique line from a lower dot to the
right to a dot higher up to the left. If this trans-
formation really occurs, it is felt to originate in my
particular mental attitude at the time. Suppose that
I scratch my head or hum a tune while in Fig. 1 the
organization changes. Such activities are surely not
felt to have any connection with the transformation.

Or take this instance. What is the name of that
town on the Santa Fé Railroad? Here it comes.
When I am searching for a name, this operation does
not occur as a thing apart; nor does the place in which
the forgotten name must be hidden constitute a thing
by itself. Rather, the searching is felt to be directed
toward the place of the hidden name. When eventu-
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ally the name emerges, this fact is felt to be achieved
by the stress of the searching. Now, I have not gradu-
ally learned that in such a situation searching per se
happens to be related to the emergence of a name. I
have also not gradually learned that in such situations
a noise outdoors is an irrelevant fact.

I hold my arm horizontally for a while. Very soon
the arm will not remain in this position unless I make
a special effort. At the time, I experience, besides
this effort, the blue sky, a lark’s song, the arm as a vis-
ual thing, a smell of moist ground. There is also a
particular feeling in the lifted arm, a feeling which
grows more intense as the minutes go by, something
like a downward pull in the arm. Geometrically or
logically, all these experiences allow of many differ-
ent combinations in pairs. My effort could be related
to the lark’s song, to the smell, to the color of the
lifted hand and to the blue of the sky. Actually, how-
ever, my effort is not something apart that could be
equally well related to any of these experiences.
Rather, it is felt to keep the arm horizontal against
that downward pull. The nature of the pull is felt
as requiring precisely such an effort, if the arm is to
remain in its position; and the nature of the effort is
experienced as compensating for just this pull. If
somebody should describe the situation most thor-
oughly in terms of local data, with their places, with
their directions (if they have any), with their loca-
tions in time, and even with their relations as to place,
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distance, succession or simultaneity, similarity, and
so on—he would still never mention the main charac-
teristic of the situation, which is the dynamic rela-
tionship between some of its parts.

In discussing a somewhat similar case, David
Hume emphatically defended the opposite view. I
do not know how my arm is lifted, he said, when I wish
to raise it. There can be no more than a mere suc-
cession in time, since I do not know the nature of the
mechanism which actually raises the arm. This is
a strange argument. It is entirely foreign to the
analysis of pure experience which Hume had prom-
ised to give. In this connection, when we talk about
the arm, we must, of course, take it as an experienced
thing, not as a physical object which moves in physical
space. Whatever the innervations and contractions
of the muscles may be in this case, a phenomenologi-
cal analysis has here to deal with an intention, on the
one hand, and with an experienced movement of the
experienced arm, on the other hand. The problem
is whether the intention is felt to be as extraneous to
the arm’s movement as is the color of a cloud or the
brown of the arm’s skin in the same situation. At
this point the great philosopher seems to have slipped,
and inadvertently to have made use of a logical trick.
In doing so, he has obscured this issue for whole
generations.

Inorder further to clarify the import of the present
discussion, I will now consider an objection which I
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derive from an observation of my own. One might
say that, after all, such experiences of “depending
upon,” “being the natural outcome of,” “being based
upon,” and so forth, do not actually prove that the
connections in question are necessary. For instance,
many years ago I used to be greatly impressed by the
overture to Tristan and Isolde, and at that time I
should have described my enjoyment as the direct and
understandable outgrowth of just this kind of music.
I cannot possibly say, however, that my reaction to
Wagner’s overture is still the same. Frankly, I am
tired of it. I could almost go so far as to say that now
dislike appears to me to be a perfectly natural re-
sponse to the music. Now, does this change really
affect the account which I have given of my earlier
reactions? We can easily show that there is no con-
tradiction whatsoever. It is quite true, in exactly the
same physical situation, exposed to precisely the same
sound waves, a given person may today feel that being
delighted is the only adequate response, and yet some
time later be disgusted when hearing the same com-
position. A simple way to achieve such an alteration
consists in giving people the same sequence of sounds
a few hundred times each day.” But what happens
under these circumstances? We must distinguish be-
tween melodies as physical facts and melodies as audi-
tory experiences. After a few hundred repetitions,
most melodies have, as experiences, no longer the same

1 K. Lewin and A. Karsten, Psychkol. Forsch., 10, 1927.
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characteristics as they had in the beginning. They
now sound empty and stale. Repetition affects them
in the same way as it affects even the best anecdotes
and jokes. It follows that changes of responses when
objective conditions are constant are entirely com-
patible with our main thesis. This thesis refers to
understandable relations between experienced facts
and experienced inner responses. As soon as, with
the same stimuli, the experienced material changes,
we can no longer expect the same responses to appear
as natural and adequate. On the contrary, it would
make us suspect our thesis, if under such circum-
stances the responses remained the same.

There is a further reason why music which I en-
joyed many years ago, may now no longer please me:
in the meantime I have changed a great deal. How
can we expect that in a changed self the effects of a
given composition will be the same as though the self
had not changed? Effects depend not only upon
given causes but also upon the characteristics of the
system in which the effects take place. This holds for
experienced causation just as it does for causation in
physics.

Quite generally, however, I must again insist that
awareness of causal relations in the psychological
field must be distinguished from statements as to the
more or less regular coexistence and concomitance of
psychological facts. A given experience of the
former kind has its observational import quite ir-
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respective of what may happen in other instances.
Just as I can be perfectly sure that I now see a certain
flower as red, though, if I should later become color-
blind, it would look gray—so a given experience of
causal dependence must be accepted as such, even if
further experiences in similar situations do not ex-
hibit the same characteristic.

It is an old rule in science that nothing makes
positive statements more acceptable than a frank
acknowledgment of instances to which the state-
ments do not apply. I do not wish to deny that in
countless cases we are very far from experiencing
how one fact is brought about by others. Let a sub-
ject observe a movement which repeats itself in a
given part of the visual field. When afterwards he
sees the negative after-image of the movement, it will
surprise him—provided that this is his first contact
with the phenomenon. His surprise proves that the
after-image is brought about by conditions of which
he is entirely unaware, or which are not felt to be
causally responsible for this effect. Again, many
subjects will be greatly surprised when after pro-
longed fixation of the center of Fig. 8 (p. 171) a new
shape suddenly appears before them. They do not
feel why just this transformation occurs. Once I had
a physicist as a subject in a certain experiment with
this pattern. He was asked to signal all the trans-
formations one way or the other which occurred
while he fixated Fig. 8. In this experiment the pat-
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tern consisted of bright lines in an otherwise com-
pletely dark room. The effect was that when the
observations were completed the physicist asked me
how I had managed to change ‘“the objects” so
quickly and so often, although my place had been at
a distance of several yards, and I did not seem to have
moved at all. He did not in the least suspect that
events in his own organism were alone responsible
for the transformations.

Everybody knows that so-called moods may change
without our being aware of the causes. Just as we
may suddenly feel that we have caught a cold without
realizing where and when, so we sometimes feel ir-
ritable, when no cause for this mood is experienced.
To be sure, the irritation tends soon to find something
on which it can discharge itself, and then the some-
thing in question will probably appear as an adequate
object. But before this happens, we can do no more
than guess what the hidden cause of the mood may
be; for at first the mood has no experienced reference
to any particular object. Actually, some meteoro-
logical condition which affects our organism, or dis-
turbed digestion, may be responsible. We are not
directly aware of such influences.

From this example two lessons may be derived. In
the first place, it corroborates the view that, while
dynamic relations may be experienced, effects may
also be conspicuous when no experience points at
their causes. The second lesson is that both kinds of
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determination may be united in a single event. For
when we are in an irritable mood, and now discover
something that more or less fits this inner situation,
the object in question will at once appear as an en-
tirely adequate cause for intense anger. And yet, our
reaction may be greatly exaggerated by the hidden
causes which have made us irritable long before this
occasion.*

I do not see, however, that the fact of hidden de-
termination in some cases can serve as an argument
against experienced causation in others. In the case
of cholera and plague, certain germs are known to
be the principal causes of the diseases. In diabetes
this is not the case. Would anybody use this “nega-
tive instance” as an argument against bacteriology?
We may therefore calmly accept a similar dualism
in psychological causation.

In spite of all our examples, however, is not ex-
perienced causation often simply a product of learn-

1 At this point a remark about psychoanalysis seems indicated. Ac-
cording to the analysts, people often do not know at all why they behave
in one way or another. Their actual motivations may be quite different
from those which, they believe, are operating. Now, we can admit that
some such instances occur in normal life, and that there may be many
more under pathological conditions. I doubt, however, whether observa-
tions of this kind justify the general pessimism which is so often derived
from them. We have no reason to suspect innumerable experiences in
which the layman is clearly aware of his motivations. To this I should
like to add that we ought to distinguish between two things: in some
cases the Freudians may be right, while in others people merely fail to
recognige their inner states. I am inclined to believe that many observa-
tions which the Freudians interpret in their fashion are actually instances
in which recognition does not occur. Recognition, which operates with
perfect ease in perception, is surprisingly sluggish in the case of inner
processes. Incidentally, this is true whether or not the inner facts in
question deserve to remain unrecognized.
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ing? If, in my mail, the address on an envelope is in
a certain handwriting, the fact makes me happy,
whereas, if I find a certain other handwriting in the
mail, precisely the opposite is true. Let us ignore
the graphological and aesthetic phases of the situ-
ation, and suppose that it is chiefly my acquaintance
with the writers which makes one handwriting look
attractive and the other disagreeable. In both cases
I feel that my responses are sensible in view of the
given objects. Nevertheless, these responses seem to
have been learned. The same words and letters
would not be felt as being adequate causes of my re-
actions if no corresponding “conditioning” had oc-
curred. For a moment, this observation may make
us suspicious of many statements in the preceding
paragraphs. Actually, however, such facts are by
no means at odds with our main argument. In the
present example, a certain handwriting has become
imbued with the friendly experiences which I have
had with a certain person, and another with the un-
pleasant facts for which a different person has been
responsible. As these persons themselves, when pres-
ent, would arouse corresponding responses, so their
handwritings do now; because they are charged with
one meaning or the other. It is a mistake to believe
that in such instances emotional responses have
gradually become connected with the handwritings.
Rather, the connection which has actually occurred
consists in the fact that the visual appearance of cer-
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tain words and letters, written in one way or the
other, has become saturated with positive or negative
experiences of the past. Being so saturated, the hand-
writings now are adequate causes of the emotional
responses which I have described. It is not astonish-
ing that they are felt to be such causes.

At this point a further remark seems to be indi-
cated. When I am thirsty, I am inclined to think of
a refreshing drink. This object of my thinking is,
of course, brought into the field by recall. It is clear,
I hope, that this fact has no relevance to our present
problem. However the recall may have been brought
about, once the thought of the drink is part of the
field, this object is felt to be a most adequate cause for
my desire, and the desire to be directly understand-
able in view of such an object. The mere fact that
something has entered the field by a process of recall
is irrelevant to the question in what kind of relation
this object is experienced within the field. This
must be emphasized, because we are so accustomed
to explanations in terms of learning, habit, recall,
and so forth, that once a situation is shown to owe
something to the past and to recall we tend to give up
further thinking. And yet, even if all parts of a situ-
ation owed their presence to processes of recall we
should still have to ask this question: Are any of
these experiences now felt to be causally related?

We have returned to the layman’s conviction.
Psychology and the epistemology of science show a
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tendency either to ignore this view or to attack it as
though it implied a serious danger. David Hume
has often been mentioned as the man who is re-
sponsible for the hostility. But it seems to me that
this great figure in the history of human thought is
only the most eminent representative of a trend which
has also been present in Greece, more than two
thousand years ago, and which springs from a strong
need for clearness.’

There is a particular sort of clearness which the
layman’s conviction and my statements in this chapter
do not fit too well. This ideal of clarity would be
achieved if the world could be conceived as an enor-
mous number of equal and unequal pieces, which
have merely formal relations as to position in time
and space, to similarity, etc. That this is a true pic-
ture of experience was tacitly taken for granted in
Hume’s famous analysis of causation, so that eventu-
ally he did not prove more than he had implicitly
presupposed from the outset. He had no difficulty in
gathering examples which seemed to corroborate his
thesis that causation is never experienced ; because in
a great many cases we really do not feel at all how one
thing is determined by others. And since he did not
discuss other cases, it appeared to many that the truth
of his view had been demonstrated beyond all ar-
gumentation. It seems to be common belief that

1 For instance, in some of Plato’s discussions about the characteristics
of the truly real world the same tendency is unmistakably present.
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Hume was the greatest Empiricist of all time. But
in reducing the world of experience to pieces among
which only formal relations obtain, he was entirely
dominated by certain intellectual premises and ideals.
He was great, but he was not in a strict sense an Em-
piricist. Empiricists do not, or ought not to, take so
much for granted.

In his Radical Empiricism William James laid
great stress upon the fact that “the relations between
things, conjunctive as well as disjunctive, are just as
much matters of direct particular experience, neither
more so nor less so, than the things themselves.” * As
I see it, this view is an obstacle in our way rather than
an aid. Neither is it helpful when James, though
attacking atomism in the treatment of experience,
clearly fails to recognize what we have called or-
ganization (Ch. V). In a way, namely, in a purely
logical sense, relations can be considered among all
parts and fractions of a given field—if we are inter-
ested in this possibility. But such ubiquitous rela-
tions are entirely unfit to make us understand why
in a given case a particular attitude is experienced as
arising “because of” an equally particular event or
object in the field. In a given situation this is, for the
most part, a unique relation. And while this dynamic
relation is actually experienced, the host of formal
relations to which James refers is generally not at all
experienced. Moreover, such formal relations ob-

1 The Meaning of Truth, Preface.
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tain, of course, also between a given attitude and any
other item in the field. Under these circumstances,
it seems more important to realize the great differ-
ence between relations in these two meanings of the
word than to emphasize that the formal type can be
predicated everywhere.

It is only fair to mention that in some places James
approaches our problem from another side, as when
he writes about our “sustaining a felt purpose against
felt obstacles, and overcoming or being overcome”;*
also where in his description “the experiencer feels
the tendency, the obstacle, the will, the strain, the
triumph, or the passive giving up, just as he feels the
time, the space, the swiftness or intensity, the move-
ment, the weight and color, the pain and pleasure,
the complexity, or whatever remaining characters the
situation may involve.”* This is something quite
unlike a network of formal relations which spread
indifferently all across the field. The stress is not
placed precisely where I have tried to place it; but
there is no doubt that at times William James was
most anxious to give felt determination its share in
the description of experience.’

When we discussed purely sensory organization we
had no particular opportunity to introduce the con-
cept of experienced determination, because the

1 Some Problems of Philosophy, p. 213.

2 4 Pluralistic Universe, p. 376.

8 Since James' time similar views have been defended by several
authors whose names will be found in the bibliography at the end of
this chapter.
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simpler effects of sensory organization do not for the
most part tell us much about the way in which they
are brought about. I do not maintain that sensory
fields are devoid of experienced causal connections.
For instance, the perceptual situations given in paint-
ings are likely to contain convincing examples of
such dynamic relations, and the same holds for many
perceptual situations in common life (c¢f. Ch. VII),
It remains nevertheless true that the most intense ex-
periences of this kind occur in the total field, and refer
to dynamic relations between the self and certain
objects. Under these circumstances, it seems ad-
visable to restrict the next discussions also to causal
relations in which one of the terms is the self.

The direct awareness of determination as described
in the preceding paragraphs may also be called
insight. When I once used this expression in a de-
scription of the intelligent behavior of apes,* an unfor-
tunate misunderstanding was, it seems, not entirely
prevented. Sometimes the animals were found to be
capable of achievements which we had not expected
to occur below the human level. It was then stated
that such accomplishments clearly involved insight.
Apparently, some readers interpreted this formula-
tion as though it referred to a mysterious mental agent
or faculty which was made responsible for the apes’
behavior. Actually, nothing of this sort was intended
when I wrote my report. It is to be hoped that no

1 The Mentality of Apes. 1925.
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such misunderstanding will arise from the present
discussion. Intentionally, the concept of insight has
now been introduced on the basis of entirely common
and simple facts. No question of inventions or other
outstanding intellectual achievements is here in-
volved, and, far from referring to a mental faculty,
the concept is used in a strictly descriptive fashion.
I will not deny that, from a philosophical point of
view, it makes all the difference in the world whether
or not the determination of certain experiences can
itself be experienced. But for the moment it appears
to me more essential that the concept as such be
clearly understood than that such further conse-
quences be at once fully realized. I have also tried
to make it quite clear that, taken in its basic sense, the
term insight refers to experienced dynamics in the
emotional and motivational fields no less than to ex-
perienced determination in intellectual situations.
Several times I have remarked that in common ex-
perience nothing can be more obvious than insight,
i.e., awareness of determination as described in this
chapter. Scarcely a single total field lacks this char-
acteristic entirely. And yet, among the psychologists
only a small minority seems fully to realize that this
is one of the most important psychological concepts.
It is true, many will express themselves in terms
which imply that insight occurs in their subjects’ or
their own experiences. It may be, however, that this
happens only because the layman’s conviction is em-
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bodied in certain forms of language, which the au-
thors use without being clearly aware of the
implications. As a result, insight does not occur
among the concepts which they actually use in their
theories. For to make use of the language of the
layman is not the same thing as to see how much good
psychology this language contains. There are also
those to whom Hume’s analysis of experience and the
concepts of the nineteenth century represent a frame-
work which will never be seriously affected by
further developments. In their eyes, the content of
this chapter must, of course, be sheer mysticism.
Suppose that a representative of this group is riding
in a bus in which he has to stand, because it is
crowded. At a certain moment a heavy man chooses
the feet of our Humean as a good place to stand on.
As a matter of principle, the Humean would have
no way of deciding whether the pretty face of a girl
in the bus or this man’s conduct is the cause of the
anger which he, the Humean, now feels. He might
find out by experimentation and induction, or he may
have learned to connect such things correctly in the
past. But if his theoretical convictions are right, he
could not possibly tell without such indirect evidence.

Do Behaviorists belong to this class? Most prob-
ably they would decline to enlist in either class, be-
cause so far our problem seems restricted to the field
of experiences, of which they refuse to take any
account. But, actually, it does not matter. What
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Behaviorists call scientific procedure is under all cir-
cumstances the inductive technique, which alone is
admitted by the strict Humeans.

Our discussion can, however, be transferred from
the field of experience to that of brain physiology. It
will be remembered that in Chapter II we decided to
use experience as an indicator of the processes which
mediate between outside conditions and the overt be-
havior of the organism. This procedure was based
on the principle of isomorphism, i.e., the thesis that
our experiences and the processes which underlie
these experiences have the same structure. Thus we
assumed that when the visual field exhibits a thing
as a detached entity, the corresponding process in the
brain is relatively segregated from surrounding proc-
esses. In another chapter we found that, for the sake
of consistency, we had to postulate particular proc-
esses in the brain which underlie our experience of
the self in its various states. Now, just as in experi-
ence the self is surrounded by objects, so the processes
which correspond to the self must occur in the midst
of processes which are the correlates of these objects.
But we have experiences not only of objects around
us, and of the self with its various states, but also of
psychological causation, in which states of the self
are felt to be determined by parts of the environment,
or occasionally events in the environment by activities
of the self. From our point of view, there is only
one way in which such facts of experienced deter-
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mination can be represented in the brain: we have to
make use of what the scientist calls field physics. In
other words, when the self is felt to respond to the
characteristics of a certain object, then in the brain
the processes underlying the experienced self must be
affected by the processes which correspond to the
object. More particularly, the specific characteristics
of the processes corresponding to the object must
somehow be represented in the area in which the
processes underlying the self occur, and under the
influence of this “field” the processes corresponding
to the self must change in one way or another. Con-
versely, a particular attitude of the self with regard
to an object must have a physiological counterpart
which extends to the locus where this object is physio-
logically represented, so that the process correspond-
ing to the object can change under the influence of
the self’s field. In the former case, the changed state
of the self would not exist independently; rather, it
would be established and maintained by the field of
the object. In the latter case, the same would be true
of the change in the object which would be caused
and maintained by the field of the self. If we have
any confidence that basic functional concepts of
physics are applicable to brain dynamics, this view of
the situation represents the simplest way in which
such hopes can be realized.

To make this point perfectly clear, I will return to
one of our former examples. When, on a hot day, I
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enjoy a cool drink, my pleasure is felt to refer to the
taste of the drink and my thirst, but not, for instance,
to the spider on the wall, nor to the size of a chair
before me, nor to thousands of other things in my
environment. In the brain, more particularly in a
part of the brain in which certain “self-processes”
occur, there is under these circumstances a particular
process B, the process which underlies my experience
of thirst. Now, when I begin to drink, another
process A, which corresponds to the coolness and the
taste of the drink, develops precisely in the part in
which before only the process corresponding to my
thirst took place. In terms of the present theory, A
at once begins to exert an influence upon B, an in-
fluence which depends upon the characteristics of A
in their relation to those of B. The change which is
thus established makes itself felt as pleasure. This
change, I assume, is determined by A just as directly
as the temperature of a surface is determined by the
rays of light which fall upon it, or as the growth
of a dwindling fire is determined by a fresh supply of
oxygen. In other words, the taste of the drink and my
pleasure are not experienced as separate facts, but
the latter as caused by the former, because the cor-
responding processes in the brain are causally related
in precisely this fashion. Insight as here defined is
no more than an expression of this fact. Naturally,
the same interpretation must be given in instances in
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which, conversely, a particular attitude of the self
is felt to modify an object.

Once it is formulated, the present theory is so
simple that it may almost appear as banal. But this
impression disappears as soon as we remember how
the same situation would be treated according to now
accepted ideas. Once more machine theory and
dynamic theory appear in sharp contrast. Neither in
reflexes nor in conditioned reactions, nor even in
associations (as usually conceived) have the quali-
tative characteristics of a process any influence be-
yond the locus of this process. The effects of events
in one part of the brain upon the situation in other
parts are always mediated by sufficiently conductive
pathways. There is first a process A as such, then
transmission of nerve impulses along certain paths as
a second event, and eventually an effect in a place B,
a third fact, which is brought about by those impulses
rather than by the particular nature of A. With the
same A as a starting point, if another path happened
to be a better conductor, a different process C rather
than B would be thrown into action. The occurrence
of A affects B only because of histological conditions
as given at the time when A is active. Suppose we
could change the arrangement of nerve fibers a bit.
Perhaps, if this were done in the right fashion, a cool
drink would make a thirsty man disgusted and angry.

It may be that this physiological interpretation has
never been expressly formulated. If so, it ought to
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have been done; because no other interpretation can
be derived from the concepts which are now widely
accepted in neurology and psychology. Why is the
theory of direct field action never considered? Why,
if we prefer to deal with psychological terms, is in-
sight as a fundamental and commonplace fact of
mental life mentioned only by a few? Why do we
discuss as many psychological problems as we pos-
sibly can as though machine concepts were the only
ones acceptable in science? I do no more than derive
the consequences of this situation. The sharper we
contrast machine and field theories the more hope can
we have for the future of our science.

I do not believe that our description of certain ex-
periences in the total field has so far been quite com-
plete. It is quite true that emotional reactions are
commonly referred to their causes in just this fashion.
But our very examples tell us that more is involved
than mere emotions. Take the restlessness which

1The interpretation of insight in terms of field action is at odds not
only with current neurological views, It also suggests that certain theses
which are widely held by philosophers of science cannot be entirely correct.
According to these authors, all concepts in science which imply causation
are merely auxiliary concepts, and ought not to be used in a strictly
empirical description of the physical world. Observation in physics,
these authors say, offers no experience that corresponds to causal nexus.
If this were true, the concepts “force” and “field” would have a place
in science only as convenient mathematical tools, and as a consequence
we could not correlate our experience of direct inner determination with
field action in the brain. In discussing this problem, we have to realize
that the scientists do not actually disprove causal nexus in physics; they
merely state that observation as now used in science is never observation
of causal nexus as such. In other words, so far as science is concerned,
the concepts of causation, force, and field remain nondescript—from
which it follows that any evidence of a different sort may serve to give
such concepts a2 meaning,.
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overcomes a man who for some time has been sitting
in an overcrowded, noisy restaurant. He has not only
a feeling of strong dislike of his environment, but is
also anxious to leave. In other words, he wants to
move away from what he feels to be the cause of the
trouble. Moreover, in his experience this impulse
toward a certain action follows from the given
situation just as directly as does his displeasure. Thus
the man has insight both in emotional and in motiva-
tional causation.

Our life is full of trivial instances of this kind ; but
it is equally obvious that impulses toward the most
important actions may also arise in a way which we
can thoroughly understand. The how and the why
of such actions are often no more hidden than is the
way in which our feelings are aroused. Here I will
consider only examples which belong to the more
simple variety.

On a beautiful morning I am sitting quite con-
tentedly in full sunlight. But after a while I feel too
hot; at the same time a tendency to move away from
my present place arises. A place in the shadow of a
tree in the neighborhood looks pleasant; and im-
mediately the impulse away from the sunlight be-
comes a tendency toward the shadow. Just as at first
the characteristics of one place made me inclined to
move away from it, so now the properties of another
arouse an impulse of approach. In both cases there
is insight: we feel how in the first case a certain
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tendency develops from the nature of the given situ-
ation, and then, how another part of the field further
determines the direction of the impulse. The reader
will remember that for our present problem it is
entirely irrelevant whether the thermic properties of
the shadow are known to us by previous learning or
in a more direct way.*

A similar description may be given in the case of
fright. When a sudden event is felt to cause fright,
a very strong impulse to move away from the event
arises at the same time. And again, this tendency to
increase the distance between the frightening fact and
the self is experienced as being the direct outcome of
this fact just as the fright itself is. We noticed before
how, in Watson’s description of a child’s behavior,
the overt act of withdrawing from an uncanny object
is not only a datum in the observer’s visual field, but
also a picture of what happens in the child’s own ex-
perience.” Does anyone believe that the child feels
his fear of the object, and the impulse to withdraw his
hand, as two unrelated experiences? Or that, in

! I do not forget that subordinate parts of our organism show reactions
which are in a way similar to those here described, and yet belong to
the reflex type of movement. Stimulated by a prick, the foot will be
withdrawn by a reflex. But from such facts no objection can be derived
against our description of other facts. In some of its activities the or-
ganism undoubtedly resembles a most practical machine; at the same
time in others, namely those in which the self is involved, experienced
causation and corresponding field dynamics may play the most decisive
part. There is no reason why both kinds of function should not occur
in the same system.

2 Incidentally, here we have an instance of organized events in per-
ception which tell us something about the causal relation between certain
parts of the field (cf. p. 341). At least the reference of the withdrawal
to a particular object was obvious in Watson’s observation.
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his fear, the child might just as well feel a tendency
to embrace or to swallow the disturbing object? A
Humean would have to insist that this is the case. As
to the fact that in this instance the object has become
dangerous only through previous learning, I will
once more remark that the way in which a certain
characteristic becomes part of the field has no rele-
vance to the role which it plays in this field (cf.
P. 337)-

Just as an impulse of withdrawal arises directly
from certain situations, so the opposite tendency is
felt to be adequate in other situations. I have men-
tioned the case in which a shadow attracts a person
who has for some time been exposed to the sun. Sim-
ilar instances are so frequent that it seems almost
superfluous to give special examples. The child
whom Watson saw reaching for an animal’s head
undoubtedly felt “attracted” by that interesting ob-
ject. When in Spain the toreador has acted in a
particularly skillful and bold fashion, the admiration
of the crowd often drives them so strongly in their
hero’s direction that, unable to enter the arena them-
selves, they bend forward, and reach toward him as
far as possible. Sometimes the tension becomes so
great that hats, handkerchiefs, and the like, are
thrown down in the direction of the impulse. Have
these people gradually been conditioned to connect
approach rather than other tendencies with admira-
tion—as though frowning or shaking the left leg
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could equally well have been coupled with admira-
tion by proper conditioning? Sometimes I feel that,
whether we are Introspectionists, Behaviorists, or
whatever else, the chief dividing line among con-
temporary psychologists would separate those who
acknowledge direct determination as explained in
this chapter from those who admit only “connections”
in the sense of machine theory.

As a last example I choose a simple practical situ-
ation. For some purpose I wish to break a wooden
board. I press against it, and while I feel my effort
against the resistance of the board, I also see and feel
how the board yields in the direction of the pressure.
Are we really to believe Hume when he maintains
that in my experience the yielding of the board is as
unrelated to my effort as the color of the board or,
say, the movement of a cloud? Actually, I feel how
the board yields under my pressure just as I feel my-
self yielding when a friend of mine and I measure our
strength by pressing hard against each other’s shoul-
ders, and I lose the battle. Moreover, once the board
begins to yield, I immediately feel a tendency to in-
crease the pressure, and again this new tendency is
experienced as following from the change in the
board’s resistance.

What is the common content of these examples?
Between certain facts or events in our environment
and our responses we experience not only formal re-
lations but also specific causal relationships. Imagine

INSIGHT 353

the following were to happen as a mere sequence:
first, I feel uncomfortable near a hot radiator (but I
do not know, until I gradually learn, that my dis-
comfort refers to the heat); secondly, as a further
experience, entirely unrelated to the first, I feel an
impulse to move in a certain direction (but I do not
know, until I learn, that this direction means “away
from the heat”) ; and, thirdly, again as an unrelated
fact, I find myself moving in a direction which ac-
tually increases the distance between the radiator
and me (though I do not know, until I learn, that the
direction of this movement has any reference to that
object, or to the tendency which has been experienced
a moment before). I find it almost impossible to
enumerate these experiences in a way from which
causal references are as entirely absent as they would
be if the Humeans were right. Human language,
with its implications and references which all the
time point from one word or sentence to another, must
be a most annoying instrument to any follower of
David Hume. Aswe read the words of the preceding
sentences, insight is at once built up, however we may
try to prevent its intrusion. What I want to express
is, of course, that according to Hume no experience
can ever require that another happen. And yet, it
seems that precisely this is what certain experiences
always do.

Now that the concept of insight has been applied to
experienced motor tendencies and to actual move-
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ments, I will once more return to the functional con-
cepts which prevail in our time, and thus make the
dynamic or field view clearer by contrast. Consider
the machine theory in its strictest form. According
to this theory, the sequence: feeling hot—feeling a
tendency toward moving in a certain direction—ac-
tually moving in this direction, is brought about by
the way in which centers of the brain are connected
by pathways. Feeling hot has a cortical correlate
somewhere in the brain. From this point particularly
well conducting fibers lead to another place, the ex-
citation of which is accompanied by a tendency to
move in a certain direction. This place again is con-
nected by excellent pathways with a further place,
the place in which actual innervations of certain
muscles start. Evolution has done an admirable job
in establishing these nervous connections. They are
such that, as a matter of fact, the second link in the
chain is a tendency to move away from the place of
the heat, rather than to sneer or to swing one’s arms
back and forth. Similarly, the connection with the
right center of innervation happens to be properly
arranged. For while this connection actually makes

us move away from the heat, with other connections’

we might, in the same situation, begin to laugh, or
we might slap our forehead. As a result of our
action, we do feel satisfaction. But that, too, is
merely a matter of connecting pathways, which guar-
antee that the brain center for the feeling of relief
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rather than the center, say, for despair is thrown into
action. At any rate, if this interpretation of human
actions were right, we could never understand any
of the sequences which occur in our lives. For in-
stance, if in the same situation, but with different
connections, the feeling of intense heat were followed
by a tendency to pinch one’s nose, and this tendency
by a rapid movement toward the source of heat, and
this again by any feeling of whatever kind, such a
sequence would be just as understandable as the
actual one. For the latter would also be a mere se-
quence, to which such terms as understanding or in-
sight could never be applied. How could they be
applied, since from this scheme the first prerequisite
of understanding is absent? This first prerequisite is
direct participation of the nature of first facts in the
determination of subsequent facts, in other words, dy-
namic or field determination of sequences rather
than determination by the geometry of connecting
tracks.

After this discussion it will hardly be necessary to
come back to the thesis which explains such sequences
by the formation of secondary connections, i.e., as-
sociations and conditioned reactions. According to
the Associationists, associations are blindly formed in
the sense that the nature of given events has no in-
fluence upon their association. Furthermore, once
an association is formed, corresponding recall is sup-
posed to be again a matter of best-conducting path-
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ways, just as is a reflex sequence. As a result,
everything that has just been said about a reflex se-
quence holds also for explanations in terms of as-
sociations or conditioned responses. In behavior,
any sequence could be as well established as the
actual one, if the proper objective sequence were
repeatedly given. The outcome of the process would
again depend only on the conductivity of pathways.
Thus the terms understanding and insight would once
more be inapplicable.

Our next task consists in giving our own interpreta-
tion of such sequences. We have offered a physio-
logical interpretation of the way in which emotional
states are felt to be referred to their experienced
causes. This interpretation will now be amplified
so as to include our motor tendencies and subsequent
actual movements.

A positive or negative emotional state, we have
said, is felt to spring from the nature of a fact inas-
much as the physiological correlate of the emotion is
directly brought about by the processes which rep-

1 At about the time when this book was first written, Professor Thorn-
dike introduced a modification of the concept of association, a modification
which he then extended to the Law of Effect. The Law of Effect claims
that biologically advantageous effects of movements strengthen the con-
nections, the operation of which has led to these movements, and thus
to the effects. Originally, it was tacitly presupposed that any sequences,
irrespective of their nature, were in this way strengthened, if only they
were followed by a biologically favorable result. According to the new
view now held by Professor Thorndike, the “belonging”’ of given events
facilitates their connection. Is “belonging” a fact which depends upon
the characteristics of the events in question, and can thus give us insight?
This is not the case. If we follow Thorndike, “belonging” need not be
more than the experience that a first event “goes with” a second event.
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resent this fact. Thus, in our example, the discomfort
of a person is felt by him to be caused by excessive
heat, because the cortical correlate of the thermic
experience changes the state of certain parts of the
brain in a way which, in experience, means dis-
comfort. But the tendency to move away from the
heat is felt to be caused by the heat just as directly as
the discomfort is. Consequently, we must again give
an interpretation in terms of physiological field
action. In other words, the process which underlies
the feeling of discomfort is not the only direct effect
of the heat as represented in the brain; rather a vector
develops at the same time, and no less directly. This
vector extends from the processes which represent
the heat (and its source) to the part of the brain in
which the correlate of discomfort is established, and
its sense of operation is that of tending to increase the
distance between the two. If now the subject actually
moves away from the source of heat, what happens in
the brain? As the objective distance is increased, the
corresponding distance in the brain also grows, which
is precisely the change implicit in the sense of the
vector as given the moment before. It will be seen
that with this interpretation we once more follow the
principle of isomorphism. For, in experience, the
actual movement is felt to agree with the tendency to
move, which accompanied the discomfort; i.e., the
person in question has insight with regard to the re-




3358 GESTALT PSYCHOLOGY

lation between his tendency to move in a certain direc-
tion and his actual movement.

I am ready to admit that these remarks are far from
giving a complete account of the facts under discus-
sion. Even if we disregard the question precisely
what kind of vector is operating under such circum-
stances, we have not explained why the presence of
such a vector in the brain tends to be followed by
movements which are in line with the direction of
the vector. Itseems that during the first months after
birth a child is not able directly to perform such
movements as would correspond to his interests in
particular objects. We must therefore ask ourselves
how agreement between experienced tendencies (or
corresponding physical vectors in the brain) and ac-
tual movements is gradually realized. Some will as-
sume that between the two facts there is no natural
relation whatsoever; in other words, that originally
any tendencies (and corresponding vectors in the
brain) can be followed by any imaginable movements
of the limbs. If this were true, the right sequences
would have to be learned entirely and without ex-
ception. Another assumption is that the direction of
actual movements tends to coincide with that of ex-
perienced motor tendencies (or corresponding cor-
tical vectors); and that in early childhood this
agreement is not yet realized merely because the
maturation of the nervous system is not completed at
the time. Certain observations favor the second
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rather than the first assumption. Even so, at present
we seem unable to say how the direction of a cortical
vector would bring about corresponding direction of
an actual movement—as it would have to, if the sec-
ond assumption were correct.

Clearly, it is one of the major tasks of field theory
to find the right answer to this question. In the mean-
time, it must be emphasized that, even if the right
movements had to be learned, this learning would
occur under the influence of given cortical vectors.
Among all movements which might occur in a situ-
ation those which have a certain direction would be
singled out by the fact that their occurrence is in line
with the direction of the prevailing vector. For this
reason only such particular movements would reduce
the tension which at the time exists in the brain. One
would expect this fact to have considerable influence
on the process of learning. But, to repeat, we are not
yet convinced that it is merely learning which estab-
lishes the right relations between situations, vectors
and movements. At this point, just as at many others,
it seems to be the natural fate of Gestalt Psychology
to become Gestalt Biology.
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Gibson, J. J., 172 n.

Goethe, 160, 177

Goldstein and Gelb, 155

Gottschaldt, 190 f.

Grays, two, 199 f., 280 f.

Graz, school of, 176

“Ground,” 187, 189, 202f, 253;
‘“-character,” 202

Groups, 154; and grouping, 142 ff.,
150 ff., 157, 232, 233, 255 £, 263,
267, 272, 298

Habit, 281 314, 320, 337; formation
of, 15, 111, 275

Hand, as visual object, 209

Handwritings, 336

Happiness, 2o

Harvey, 106

Hearing, 111, 122, 214

von Helmholtz, H., 119

Hering, E,, 38, 6o

Hertz, M., 146, 149, 199, 283

Histology, 124, 324, 347

von Hornbostel, E., 224 n., 247

Hume, D., 330, 338 £, 343 £, 352 £

Humeans, 351, 353

Hunter, W. S., 33, 146

Huyghens, 30

“L 211

Illusion, and memory, 69, 80

Illusions, optical, 76 ff., 92 ff., 102

Image, 253

Images (see also Retinal), ¢

Impulse, of withdrawal, 3351,
353 £,

Induced movements, 296 f.

Inference, by analogy, 218, 226, 239

Inhibition, in recall, 291 ff., 307 £,
310, 312

Innervation, 18, 94, 238, 354

Insight, chapter on, 320-359

Intelligence, 15, 44 f., 46 f.

Interaction, 167 f£.

Interaction, dynamic, 123, 129f,
131, 259, 330

Interrelation, functional, 157, 330

Interruption, of tasks, and recali,
302 ff.

Interval, “dead,” 188

Introspectionism, chapter on, 67-99
9, 10, 11, 15, 19, 24, 30, 52, 57,
64, 96 ., 100 £, 102 £, 110, 117 f.
352

Ions, 51, 201

1Q,3s

Irritation, 334

Isolation, in sensory field, 92 f., 108

Isomorphism, 150 f., 301, 344, 357
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James, W., 67, 136, 249, 339 f.

James-Lange, Theory of Emotions,
227

Janet, P., 234

Jaspers, K., 360

Joy, 324

Karsten, A., 331D,

Katona, G., 278

Katz, D., 99

Kester, P., 122

Kinesthesis, 153 ff., 213

Klages, L., 225, 247 .

Knowledge, of other man’s mind,
238 ff.; previously acquired, 78 ff.,
93, 138 ff,, 189

Koffka, K., 33, 66, 99, 135, 278, 360

Kéhler, W., 66, 99, 102, 135, 17I,
205, 208 n., 232, 247, 251, 275,
287 n., 319, 360

von Kries, J., 315, 319

Kiihn, 263

Language, as special type of be-
havior, 17, 64 f.; reactions, 17 f.

Lashley, K. S., 199, 276, 317 n.

Lauenstein, 251 D.

Laughing, 245 .

Layman, 320ff.; conviction of,
3201, 337, 3421

Leading-tone, 204

Learning, 179, 192, 258, 260 f., 265,
272, 275 £, 277, 279, 281, 3104,
325 f., 359; in empiristic theory,
78 f,, 87, 88 ff., 101 £, 111 f.; pre-
vious, 141 ff,, 336 f., 350

Lens, 161

Lesion, of the brain, 155

Lewin, K., 303, 306 f., 310 ff., 319,
331 D, 360

Light, 46 )

Light-waves, not organized, 160,
16

Loca{, processes, 113, Y16, 126, 165,
213; sensory elements, 81, 1753
stimulation, 92 ff., 97, 103, 117 ff,
120

Localization, constancy of, 83, 87 £,
g0, 102 f., 117f.; external, 210}
geometrical, in brain and nervous
system, 207, 318; in group, 283 ff,
of processes, 318; of sound, 206;
in space, 82, 90, 206, 209, 214

Location, constancy of, 83, 87 £., 90,
102 f, rr7f.; of objects, 82f.,
206; of processes, 318

Mach, E., 132, 173
Machine, theory, or conception, 106,
123 ff., 128, 133, 134, 318, 321,
347 f., 352, 354; theory, in asso-
ciation, 258 f., 315 ff.
Machine-arrangements, and the or-
ganism, 106 ff., 112
Magnet, deflection of, 40
Magnetism, 46
Map, as ambiguous figure, 181 £,
Meaning, of objects, 139 f., 243 &.;
as opposed to pure sensations, 69,
80 ff.; theory, 141 ff,, 219, 278
Meaningful material versus non-
sense, 262, 264 ff.
Measurement, in psychology, 29, 47
von Meinong, A, 176
Melody, 188 f., 254, 261; as form in
time, 198
Memorization, 263, 305 .
Memory, 15, 3o1ff.; and associa-
tion, 251 ff., 257, 273 £f, 305; in
empiristic theory, 141 ff.; physio-
logical theories of, 252; and re-
call, 305
Mental life, 8 f., 227, 230, 306, 308,
314, 320, 348 . .
Method, of Behaviorism, 16; in
psychology, 37 ff., 42, 49} of nat-
ural science, 16 f., 19
Michotte, A., 253, 296
Mind, and body, 213, 241, 243 ; rela-
tion to direct experience, 10
Molecules, 51, 131, 144, 175
Monkey, 285 f.
Moods, 334
Moon, 296
Morgenstern, C., 224
Mosaic, of retinal stimulation, 180 ff.
Mosaic theory, 95 n, 114, 118, 120,
123, 162, 188, 197, 254, 259,
277 .
Motor, function, ¥56; melodies, 2533
tendency, 353, 358
Movement, bodily, overt, 153f,
241 £.; induced, 296 ff.; as second-
ary quality, 6; seen, 83, 177}
stroboscopic, 77, 102; tendency to,
153, 357
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Miiller, G. E,, 58 n, 59 f., 263

Miiller-Lyer figure, 76, 92, 94

Multiple choice, 256

Music, 204, 331 f.

Musical form, as temporal form,
188 f.; sound, 118

Nagel, 261, 291

Naiveté, 3, 31

Nativism, 113, 117, 215

Natural sciences, 41, 135, 257 f., 32¢

Neighborhood, factor of, 261

Nervous activity, mechanistic the-
ory of, 96, 99, 111 ff., 114 f., 116,
121 f,, 123, 128; new theory of,
270 ff.

Nervous system, 25, s53ff, 9sf.,
109 ff., 113, 128, 132, 137, 160, 163,
259, 315 ff., 320 ff,, 354, 358

Network, of wires, 107, 131

Neursology, 109, 124, 128, 132, 133,
34,

Newton, 30

Nonsense syllables, 261f, 273,
292 ff., 305, 310

Object, of naive experience, 6

Object-characters, 19, 24, 68

Objects, physical, their influence on
one another, 7

Observation, in laboratory and ana-
lytical, 39, 54, 84

Oersted, 40

Ogden, R. M., 278

Oil, 131, 168

One-way street, 113

Ontogeny, 124 ., 179, 199

Optical center, lesions in, 155

Order, dynamic, 208, 309; enforced,
96, 105, 126, 128, 130; experienced,
and p_hysiological processes, 59 ff.,
212; in psycho-physical relations,
110, 157 ff.; spatial, 61, 110, 137,
1s0ff., 207; temporal, 62,
150 ff.

Organism, mechanistic theory of,
106 f.; and physical system, 43,

53

Organization, chapter on, 163-172;
176 ., 189, xorff., 236, 237f,
252 f,, 261, 203, 266, 275f.
285, 297, 301, 311, 339, 350D.;
bipoiar, 299 ff., 323 n.; of sensory

experience, 120 f., 340f.; and re-
call, 292; in visual field, 137 ff.
Organized trace, 290

Pairs, in association, 265, 267, 269;
in recall, 280, 290, 292, 306,
318

Pair-unit, in perception, 200, 203

Pathways, of conduction, 97, 99,
110 f., 113, 116, 125, 133, 268 fF,
315 ff,, 320, 347, 354 ., 356

Perception, 9, 68 .

Peripheral, conditions, of vision,
198; stimulation, 259; vision, 12,
26, 225

“Philosophy,” 32

Phylogeny, 124 f.

Physical system, brain as, 209f.;
classification of, 53, 108; reality,
24 ff.; transposition in, 201 ff.

Physics, 144, 145, 168; and direct
experience, 28 ff., 34 ff., 164; and
psychology, 28 ff., 36, 40, 42 f., 46,
52, 54, 130, 137, 258, 299, 3o1,
332, 345

Physiological, conditions, 300 as in-
ferred from direct experience, 56
locus, confusion with sensory
localization, ro1; principles, com-
mon to Introspectionism and Be-
haviorism, 96, 99; processes, as
correlate of spatial order, 207 f.;
trace, 250 ff.

Physiology, 55, 57, 95, 124 £, 128,
133, 150, 162, 187, 206, 322

Pianist, example, 236 ff.

Plato, 338 n.

Pleasure, 346

Poppelreuter, W., 319

Practice, effect of in perception,
189 ff.

Pressure, of unfulfilled task, 302 ff.

“Primary qualities,” 6

Principle of congruence, in the sys-
tematic properties of direct expe-
rience and its concomitant physio-
logical processes, 58

Process, distribution of, 105, 126,
207, 252, 268, 357; of observing
and material observed, 29; un-
derlying experience, 99, 248, 298

Processes, extended, 121, 207; or-
derly distribution in nervous sys-
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tem, 132 f.; local, 165, 213; sen-
sory, 84, 102, 113, 116, 321; total,
104
Proximity, in grouping, 45, 151, 167
Psychoanalysis, 335n.
“Psycho-physical axioms,” 58
Puzzle-picture, 157, 186

Qualitative, observation, 34, 40 ff.,
42, 48f.; types of behavior, 38

Quantitative measurement, 34, 37 £,
41 £, 44, 46, 48, 50

Radical Empiricism, 339

Rays, 160

Reic;ion, delayed, 255 ff., 282 ff.;
relative, 282; to result of or-
ganization, 165

Recall, chapter on, 279-319; 93, 97,
111 £, 115, 179, 196 ., 252 ff.,, 264,
269, 320, 328 £, 337, 355

Receptor organs, 96 .

Recognition, 253 f.; of inner proc-
esses, 335 .

Reference, to larger wholes, 203 ff.

Reflex action, 52, 96

Reflexes, 52 ff., 96, 276, 347, 350 N.

Relation, causal, in attitudes, 324,
331 ff., 334 ff,, 337£.; causal, in
experience, 341 ff., 344 ff., 348 ff.,
352 f.; in successive comparison,
250; dynamic, in processes, 208;
between inner and perceptual
world, 227; logical, between local
stimuli, 328 f.; spatial, 209, 296 f.

“Relationship, understandable,” 326

Relative, characteristics, determin-
ing interaction, 115; properties,
determining organization, 167,
237, 258 fi,, 272, 288, 300; reac-
tions, 282 L

Repetition, 332; in association,
257 ff.

Repulsion, electrical, 115 .

Response, to products of organiza-
tion, 165

“Restlessness,” 327, 348

von Restorff, 273, 313

Restriction, of factors, 104, 128

Retention, 279, 281

Retina, chemical reactions on R. as
conditions of organized vision,

133

Retinal, image, perspective of, 73;
position and localization, 83;
processes, 60; stimulation, 133,
152; stimulation, geometry of,
110, 161, 180, 186, 237, 317

Rhythm, 188 f., 261, 294 f.

Richter, C. P., 37, 38 n.

Rinforzando, 230

Ritardando, 230, 236

Réntgen, 40

Rubin, E., 183, 202, 205, 253

Sander, W.,, 205

Satisfaction, 354

Scholz, W., 122

Science, 321

Scientific, criticism, §; effort, least,
124; method, 12, 28, 501, 55, 247

Searching, 328 f.

“Secondary Qualities,” 6

Segregation, 137, 139f, 142, 146,
154 £, 158 ff,, 162 f,, 165 ff., 168,
176, 181 n., 185 f.,, 187 £, 189, 196,

203, 253

Selection, of material for observa-
tion, 34 f.

Self, 295 ff., 300, 308, 331f, 341,
344 £., 347

Self-distribution, dynamic, 133f.,
201; in visual field, 132 f.

Selz, 0., 278

Sensation, 68 ff., 81, 83 f., or, 96 f,,
100, 141, 150, 173

Sense organs, 114, 318

Sensory, discrimination, 274 ff.; dy-
namics, 156; experience, 272f.;
field, 139, 144f., 163, 169, 173,
259, 321 f.; organization, r6of.,
163 fF, 171f, 173, 197, 199f,
340 f.; space, 215

Series, in association, 261, 266 f.

Sexual behavior, 300

Shadow, 78 f., 89 1.

Shape, 179f., 181-197, 318; con-
stancy of, 75 ff.,, 79, 84, 87 £, 91,
102 f., 117 ff.

Shepard, J. F,, 292 .

Similarity, in grouping, 167; in re-
call, 289

Simon and Binet, 15

Size, constancy of, 71 ff., 79, 84, 87,
88, 91, 102, 116 ff.

Smell, 214
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Soap bubbles, 53

Social psychology, 234

“Social understanding,” 220 ., 243,
246

Solar system, 130

Soul, 10, 106

Sound, localization of, 100, 206;
waves, not dynamically organ-
ized, 237

Space, sensory, 21§

Spectrum, 46

Speed, constancy of, 83 f., 87 f., 91,
102 f., 117 ff.; seen and retinal,
83, o1

Spheres, crystal, 105, 130

Spontaneity, in association, 262 ff.

Standardization, 49

Statistical method, 48 f., 50

Stimulation, 122; under the con-
stancy hypothesis, 91 ff.; retinal,
133, 152, 161 f,

Stimuli, as indifferent mosaic, 118 f,
237; pattern of, ro3, 119, 173,
182 f,, 288; “with psychological
ingredients,” 243 f.

Stimulus, and response, 114, 153,
161, 164 ff., 167, 200, 276 error,
162

Straight line, machine theory for
perception of, 188 n.

Stress, 131, 301, 329; physiological,
as correlate of attitude, 170

“String” concept of association,
258 f., 268 £., 272

Striving, 179

Stroboscopic movement, 77, 102,
123 f.

Structure, of two grays, 199 f.

Subjective phenomena, 20, 24f.,
244 f.; states, 215

Subjectivity, genetic, 24 f.

Sub-wholes, 186, 189

Successive comparison, 250

Surface tension, 46, 145

Task, 3oz ff., 309 ff., 314

Taste, 325

Tendency, motor, 353, 358; to
movement, 153, 357; toward, 351,
353 £.; to withdraw, 351, 353 f.

Tension, 232, 304, 359

Terminology, 177 ., 212

Ternus, J., 124 n.

Thing, one, 203

“Things,” 20 ff.,, 140, x50, 203, 206,
322

Thinking, 18, 179

Thirst, 346

Thorndike, 356 n.

Thunder, 244

Time, experience, similar to space
experience, 62, 150; physiological
correlate of experienced time, 62

Tinklepaugh, O. L., 256n., 285,
287 n.

“Togetherness,” of stimuli, 173

Tonal fusion, 121

Topographical, conditions and ar-
rangements, 107 ff., 112, 126f.,

318

Total field, psycho-physical, 296 f£.,
321 f, 332

Touch, 111, 122, 149, 214

Traces, 257, 268 ff., 273, 276, 279,
284 ff., 287 ff,, 318

Training, 281

Transformation, visual, 333

Transposition, 198 ff., 201, 280

“Understandable relationship,” 326

Understanding direct, 246f.; of
others, 238 ff.

Unification, 155

Unitary process, of stimulation, 103

“Units,” retinal, 161; see also Segre-
gation; sensory, 138 £f.; in vision,
185

Usnadze, 224 n.

Vector, 131, 300 ff,, 303, 305, 309,
311, 313 £, 357 ff.

van der Veldt, 253, 278

Verbal report, 65 f.

Verstindlicher Zusammenhang, 326

Visceral organs, 18

Vision, 122, 165, 225, 299, 318; in
birds and humans, 146 {.; foveal,
2235; localization in, 100; order
in, 110 f.

Visual, center, lesions in, 155; cor-
tex, 133, 168; depth, 159, 180;
field, 83, 101, 110, 132, 137 f., 143,
151, 153 £, 181, 186 f., 213, 296,
298, 333, 344, 350; organization,
see Organization; processes, con-
nection with other sensory pro-
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cesses, 111} sector, of brain, 133;
segregation, see Segregation;
space, 207 f.; transformation, 333;
units, corresponding to physical
objects, 158, 161 f.

Vitalism, 113, 134

Wagner, 331

Warmth, as general quality, 223

Wallach, H., 172 n., 208 n.

Watson, J. B., 33, 49, 233, 298, 350 f.

Weber’s Law, 15

Weight, as secondary quality, 6

Weiss, A. P, 33

Wertheimer, M., 123 f., 135, 144 1.,
150, 172, 199, 205, 360

Whitehead, A. W., 360

Wholes, chapter on, 173-205; 154,
168; empiristic explanation of,

145 n.; extended, 143, 149; func-
tional, in stimulation, 103, 136,
248 f., 288; motor, 156; organ-
ized, 288, 308 f.; sensory, 144 f.;
segregated, see Segregation; see
also Sub-wholes

Witasek, S., 176

Words, applying to subjective and
objective experiences equally, 226

World, of direct experience, sff.,
23, 24; physical, 6, 8, 20 ff., 24,
32, 34 £, 40, 56, 84

X-rays, 40

Yarbrough, J. N. 282, 285 f.
Yerkes, R. M., 256

Zeigarnik, B., 303
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