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CHAPTER I

THE PROBLEM

Introduction

Since the function of the school is that of teaching, the
most fundemental question which the educator can raise is that of
how children learn. Turning to the science of psychology for an
answer to that question, the educational worker receives varied and
contradictory replies. He finds that there are three contemporary
schools of psyochology with three respective theories of learnings
There is the theory of conditioning based upon the fact of the
conditioned reflex. There is the theory of learning by trial and
error. And there is the theory of insight learning, All three of
these schools of psychology make far-reeching cleims for their
respective theories. In oonsequence, the aVerage teacher who is not
a speoialist in the socience of psychology stends bewildered rather
than enlightened as & result of the controversy.

The theory of the conditioned refiex has been chiefly
developed by the Russian physiologists, Pavlow (27) and Bechterew (3),
and by Watson and his co-workers in America. In his classical experi~

ment on conditioning the salivary reflex in the dog, Paviow found
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that a stimulus not originally effective in eliciting e reflex

could be made so, if preaented simultaneously with the nﬁtive stimaulus.
Similar studies have been made in America by Watson (41, 42) and
Mateer (24). The thesis of the advocates of this theory is that all
learning is based upon conditioning and that the so=called higher
types of learning are nothing more than the organization of a great
number of conditioned reactions.

The second theory, that of learning by trial and error, was
first presén‘bed fully by Thorndike in his epochal experiments on
animal intelligence (37)s According to this theory, all learning
proceeds by trial and error aotivity during which the learner tries
out all the reactions which make up the repertoire of his congenital
and learned responsess The learner gradually varies his responses
to the situation until the correet response is made. This successful
response comes by chance In so far as its appearance is unpredictable,
The outstanding characteristic éf learning, according to this theory,
is its trial and error nature,

The final theory, that of learning by insight, had its
origin in German psychological experimentation. Kohler (19), experi-
menting with chimpanzees, has given the most significant evidence for
this theory. Aoocording to Kohler (19), Koffka (18), Wheeler (43),
Ogden (26), and others of the Gestalt school, learning proceeds by
sudden adaptations rather than by trial and errore These psychologists
contend that the learning act is more than a sum of isolated resctions s
as the theory of conditioning indicatess They further hold that

chance plays no important part in the learning process,
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The first theory mentioned, the theory of the oconditioned

reflex, is fundamentally a physiological theory. Thorndike has
recently pointed out that the conditioned reflex has many significent
characberistics which have no counterparta in ordinary learninge He
believes’ that the phenomena of conditioned reflexes should be considered
as a special case independent of learning in general, rather than as

its fundamental basis, In keeping with this point of view, which is
supported by the following quobation from Thorndike, the present
investigation is restricted to the two remaining theories of learning.

l. The connections for any given animal usually have one
same response or end term, anl that is, or becomes in the course of
experimentation, very sensitive or excitable. .... Apparently, there
develops a pronounced tendency for the reflex to be influenced by any
change in the exbernal situation. Learning to salivate at a certain
signal mey then be more comparable to learning by a little child to
do something other than sitting still when a buzzer sounds to learning
to do any particular thing at such a sound.

2, The tendenoy is extinguished (i.e., vanishes for the
time being) very rapidly if it is repeated frequently with short
intervals .ss¢ Ordinary learning connections do not act in this

Wayes s

& 3s Such an extinction or temporary weakening end disappear=-
ance of the tendency is curable by disuse of the tendency.... The
contrary ocows with ordinary learned connections, which disuse weakens.

. 4e¢ The flow of saliva in man is very sensitive, varying
readily, as Winsor has shown, in response to chewing, yawning,
embarrassment, etoce Yol learning to increase the flow of saliva in
-response to any orginally irrelevant signal is very, very slow in man,
80 slow that s possibility has even been denled. In ordinary learn-
ing man is usually a much more rapid learner than a doge

6e¢ There are other feabtures of connection established in a
conditioned reflex which do not now seem to have any counterpart in
ordinary learning, though more extensive observations and deeper
insight may reveal parallelisms. Thus the temporary extinction of the
tendency to respond by saliva flow to the sound of a buzzer by repeat-
ing that sound, tends to extinguish also the tendenoy to respond by
saliva flow to the other acoustomed signal. This is somewhat as if
forgetting that nine times seven is sixty-three made onse unable to
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say that thirty-three plué thirty is sixty-three «... €40:107-110).

The ooz;'hm\rersy between the advooates of learning by trial
and efror and 1eéming by insight centers around two péra.llel lines
of atudy. First, they differ concerning the theoretical interpreta-
tions to be given the overt behavior in the learning process.
Secondly, they differ in respect to the neural process which parallels
and is basic te the cutward behavior. While recognizing the fruitful
nature of such neurological studies as those of Franz (11, 12),
Lashley (20, 21, 22), Child (7), Herrick (14), and Coghill (8), and
the need for further study along this line, the present investigation
will be restricted to the study of behavior in the learning proceés
and its interpretation.

The general purpose of this study is to attempt to settle
the controversy between the advocates of the theory of learning by
trial and error and 1earning‘ by insight. The present tendency in
philosophic interpretation and scientific deseription is monism. In
~the light of this tendency it would vseem probable that there is only
one kind of learning, and that the presen;t; dualistie interpretation in
terms of two theories is not in keeping with the simplest and most
adeQua‘be'explanation. Which of these two theories kis correct? Or is
the best theory of leamning to be found in a synthesis of both of these
theories? Or are there facts which neither theory has yet taken into
account, so that a new theory is needed? Before trying to find
answers to these questions it will be well to review the pioneer investi-

gations which have given rise to the controversy.
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Pioneer Investigations in Learning

Thorndike's Study of Learning in Cats, Dogs, and Chicks.-

Although the term "trial and error" was used sometime before,
Thorndike definitely formulated it into a theary of learning when he
described the learning behavior of his animal subjeots in his classie
experiments on "Animal Intelligence." (37) Thorndike put animals in
enclosures when hungry, from which they could éscape by somo‘simpla
act, such as pulling a loop of cord, pressing a lever, or stepping on
a platform. The animal was put inside and food was placed outsids,
and then his actions observed, The animals used were chicks, oats,
and dogse One of Thorndike's pmblems was that of whether animals
reasones Concerning that he concludes:

If there were in these animals any power of inference,
however rudimentary, however sporadic, however dim, there should have
appeared among the multitude some cases where an animal, seeing
through the situation, knows the proper act, does it, and fram then
on does it immediately upon being confronted with the situation,
There ought, that is, to be a sudden vertical descent in the time
ourve sese Now scores of cases recorded show no such phenomena. The
cat does not look over the situation, much less think it over, and
then decide what to do. (37:45)

In desoribing the general learning behavior, he says:

When put into the box the cat would show evident signs of
discomfort and of an impulse to escape from confinement. It tries
to squeeze through any opening; it claws or bites at the bars or
wire; it thrusts its paw out through any opening and claws at everye
thing it reaches .... The cat that is clawing all over the box in
her impulsive struggle will probably claw the string or loop or
button so as to open the doors And graduslly all the other mnon-
successful impulses will be stamped out and the particular impulse
leading to the successful act will be stamped in by resulting pleasure,
until, after many trials, the cat will, when put in the box, immediate~
1y claw the button or loop in a definite way. (37:13)

Thorndike describes such learning as learning by trial and
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error or trial and accidental success. First the animal reacts in
terms of the instinotive responses. Certain of these will be selected
when they result in the successful act with its attending pleasure;
others will deorease when they are unsuccessful and bring only dise
plee.sure/. The successful aots will be strengthened by repetition
while the unsuccessful acts will weaken through disuse, More recently
Thorndike has developed the Principle of Belongingness as being more
potent than repetition, He says:

Repetlition of a connection in the sense of the mere sequence
of the two things in time has very, very little power, perhaps none,
as a ocause of learning, Belonging is necessary, (40:28-29)

Thorndike's Study of Learning in the Monkeye= In another

experimental study using monkeys as subjects Thorndike sought to find
how monkeys differed from the other mammels snd the edult human being
in the general mental functions revealed by their methods of learmning.
He used learning situations much like those of his former experiment.
Food was placed inside a box and a string had to be pulled, a catch
unfastened, a bolt pushed clear, etc., before the door of the box
would opene. No evidenoce was found of reasoning. He says:

If we use the word reasoning in its technical psychological
meaning as the funotion of reaching conclusions by the perception of
relations, comparison and inference, if we think of the mental
content involved as feeling of relation, perceptions of similarity,
general and abstract notions and judgments, we find no evidence of
reasoning in the behavior of the monkeys toward the mechanisms
used, (38:13-14)

Thorndike concludes that in their method of learning the
monkeys do not advance far beyond the generalized mammalian type, but

in their proficiency in that method they doe They form associations
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much faster and form many more of them. They also seem superior in
delicacy and in complexity of the associatlons formed and the
conneotions seem to be more permanent, Thorndike then reaches the
oonolusion that the higher mental processes of humen beings are but
secondary results of the general function of having free ideas and
that this general function is thé result of the formation after the
fashion of the animals of a very great number of associations.

Kohler's Study of Learning in Chimpanzees.- Kohler (19)

has interpretedv the learning behavior of a group of chimpanzees in
terms of insight., He uses the term insight as synonymous with
intelligent behavior. Such behavior, he says, tends to be called
into play when ciroumstances block a course which seems obvious,
leaving open & roundabout path which the human being or enimal takes,
so meeting the situation. In the case of such insight behavior the
objective, the obstruotion and also the total field of possible
roundabout routes must be in plain sight. Kohler uses the term in-
sight synonymously with ideational activity. He says:

In the field of the experiments carried out here the insight
of the chimpanzee shows itself to be principally determined by his
optical apprehension of the situation; at times he even sterts solving
problems from a too visual point of view, and in many cases in which
the chimpanzee stops acting with insight it may heve been simply
that the 1ie of the land was too much for his visual grasp. (19:277-278)

And again:

We can, from ouwr own experience, sharply distinguish between
the kind of conduct which from the very beginning arises out of a
consideration of the characteristies of a situation, and one that does
not. Only in the former case do we speak of insight and only that
behavior of animals definitely appears to us intelligent which takes
account from the beginning of the lie of the land and proceeds to
deal with it in a smooth, continuous course. Hence follows this
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characteristic; to set up as the criterion on insight, the appear-
ance of a ocomplete solution with reference to the whole lay-out of
the field. (19:198)

The most important of Kohler's experiments were with
chimpanzeeé learning to manipulate sticks and boxes to secure food
otherwise out of reach. The following is a review and criticism of
one of the most complicated of the problems, - the problem of the
jointed~stick which only one chimpanzee, Sultan, solved on his own
initiative. Prior to this problem situation Sulten had learned to
seoure food placed outside the cage too far to be reached with the
hand, by using e stick. But in the jointed-stick problem there were
two sticks provided, neither of which was long enough to be of use by
itself to get the foods The two sticks were hollow bamboo, one stick
being emough smaller that it could be fitted into the other, thus
making a longer jointed-stick. This jointed-stick was long enough to
get the food. When presented with the situation Sulten tried time
and time again to get the food with one or other of the sticks, Then
he used one stick to push the other one toward the food and succeeded
in thus touching the food but not in getting it. Finally the experie
menter gave Sultan some help by putting one finger into the opening of
the one stick, but with no visible effect. The experiment lasted for
an hour, then the experimenter departed, leaving the two sticks with
Sultan and the keeper to watoh. Here is the keeper's report:

Sultan first of all squats indifferently on the box, which
has been left standing a little back from the railings; then he gets
up, picks up the two stiocks, site down again on the box and plays
carelessly with them., While doing this, it happens that he finds hime
self holding one rod in either hand in such a way that they lie in &
straight line; he pushes the thinner one a little way into the opening
of the thicker, jumps up and is already on the run towards the railings,

to which he has up to now half turned his back, and begins to draw a
banena towards him with the double stick ee.. (19:132)
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Kohler interprets this as learning by insight. It seems
highly probable that a simpler and more adequate inte:?retation is
possibles, The only new element for Sultan to learn in this experiment
was to put the two sticks togetherf In former tests he had learned to
get food with one stick. He had learned to choose the longer of two
sticks which alone was adequate to get the food. His trial and error
activity in the former part of the present experiment taught him that
‘either of these sticks were too short to be effective, though he
seems to have learned this very gradually, repeating the attempt
many times after failure. Once holding in his hand the Jointed=stick
he had only to transfer past experience to the situation to perceive
that this longer stick would probably be effectives The question s
then, is how he learned to join the sticks together. The answer seems
to be that he learned merely by cheance; it just happenad. But Kohler ‘
holds that insig'h:t is fundemental to chance: ,

‘Thus Sultan's behavior, when he has once carrisd out his
usual play, 'put stick in hole', with both the bamboo rods, is exactly
the same as if he had discovered the new procedure in a genuine
solution. After this there is no doubt that he makes use of the
double stick technique intelligently, and the accident seems merely
to have acted as an aid .... fairly strong, it is true .... whioch led
at once to 'insight.t! (19:202) '

It seems to the writer that it is possible to interpret the
facts of overt behavior in the learning situations desoribed in the
investlgations both of Thorndike and of Kohlér in terms of a single
formulation which will have universal application to the learning
process, It is suggested that this may be done in the menner indiocated

in the following hypothesis,
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Statement of the Hypothesis

The following hypothesis is advanced: All alleged instances

of insight learning are merely examples of trial and error learning

plus the transference of past experience.= In other words, that

behavior which has commonly been termed learning by insight is only the
transfer to novel situations of solutions which have been acquired by
previous trial aend error. TIwo methods of study are proposed as a means
of checking the accuracy of this hypothesis; first, the reviewing of
the experimental literature on learning in the light of this hypo-
thesis; secondly, the studying of learning behavior of various subjects
in problem situations especially devised to test the validity of the
hypothesis.
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CHAPTER II
A CRITICAL ANALYSIS OF THE EXPERIMENTAL LITERATURE

IN THE LIGHT OF THE HYPOTHESIS
Introduction

A review of the pioneer investigations basie %to the
contrasting theorles of learning by trial and error and learning by
insight has led to the statement of the hypothesis of this investi-
gation, namely, that all instances of alleged insight learning are
but the transference of solutions already acquired by trial and
error to new situations, The first means of testing this hypothesis
is to enalyze oritically representative investigations which interpret
learning in terms of trial and error, and others whioh interpret

learning in terms of insight,

Critical Analysis of Representative Investigations
Tending to Confirm the Theory of Learning by
Trial and Error

Following the publication of Thorndike's "Animal Intellie
gonce," there were many experiments conducted on animal learnings

Such studies as the following tend to give weight to Thorndike's cone

11
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tention that all learning is by association and that various organisms
differ only in the number and quality of the associations which they
are capable of foming.

Yorkes and Huggins.~ Experimenting with the crawfish in a

simple labyrinth, Yerkes end Huggins (46) found that the crawfish was
capable of -fo:_ming associations; that is, coi.\ld learn by experience,
though very gradually. From fif'ty to one hundred experlences were
neoessary to cause a perfeot association. |

Yorkes.~ Yerkes (47), experimenting on lesrning in the
green frog, found that the frog was able 1;.0 profit by experience on
simple labyrinths. A few experiences sufficed for the formulation of
simple associations, but in a‘serias of associations from fifty te one
hundred experiences were needed for 'bhe’ f‘ormula'bion_of a perfect habite

Colvin and Burford.~ Studying the color perception of three

dogs, a cat, and & squirrel, Colvin and Burford (9) concluded that the
animals tested succeeded in arriving at the notion thet a certain
color, merely as color and apart from any partioular setting was
associated with food. Bubt the animels possessed no initiative in the
direction of abstraction, though they could be taught a rudimentary
abstraction if conditions were artificielly arranged.

Shepherd.= Shepherd (35) has studied the lower mentel
processi%f the monkey by means of experiments on brightmess discrimie
nation, color discrimination, auditory discrimination » the formetion
and inhibition of habits, and retentive power. He studied the higher

mental powers by means of experiments on learning by imitation, ideation,
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13

reasoning, adaptive intelligence, and general notions He concludes:

O0f the higher powers of mind the monkey has only rudiments.
He has a something whioch corresponds in function to ideas of a low
order and which serves practiocal purposes .... Two of the monkeys
learned by imitetion sess 811 the tested animals eppeared to reach
a generalized mode of action in deeling with problems but there seemed
to be no evidence of true general notions., They have an edaptive
intelligence, a lower form of reason, or a mental state inferior to
true reason. (35:60)

Dennis.- Demnis (I0), studying the learning of the white rat
on three simple mazes which differed only in length, found that learne
ing took place gradually. The first run of each rat on the initial
problem was necessarily incorreot due to the natwre of the problem.
Following this first run the typical case of learning showed a series
of consecutive incorrect runs, then a group of mixed ¢orrect and
incorrect runs, then a group of the three consecutively correct rums
called for as the criterion of learhing. This grouping was only
arbitrary and logiocal, however, as the progress from group to group
was gradusl.

Hunter.~ Hunter (17) has studied the learning of a group of
animels (rats, dogs, and raccoons) and children in situations where
the determining stimulus was absent at the moment of the responsee
Associations were first set up between movements that led to food and |
a light which might be in any one of three boxes. Controls were used
to make sure that the position of the light alone determined the
resctions of the subject. Tests were then instituted in which the
light was turned off before the reaction was made. The subj‘éot thus

had to respond in the absence of the stimulus that hitherto had guided
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his reactions. Hunter concludes that there are the following four
grades of behavior:

(1) The animal shows an absence of learning by experience.
(2) The animal is able to profit by experience, but has no higher
capacity then 'trial and error' or the 'stimulus and response!
behavior would indicate, The rats and dogs of the present test come
here. (3) The animal can learn by the trial and error method,
Indeed, probably most of its reactions are upon this basis, being
ruled by stimulus and response. But & new element now mekes 1is
appearance, viz., sensory thought, which is a representative function
of stiictly sensory content. The raccoons that I used are in this
cless seee (4) The fourth grade reveals the presence both of
'stimulus and response! behavior and of sensory thought, but added
to these is the probability of directing reactions by imagese The
older children of the present tests very probably belong here rather
then in the third olass. (17:19)

The distinction which Hunter mekes between the second and
third grades of behavior in learning is as follows: In the second
grade sensations initiate a correct response only when they have not
been displaced during the interval of delay by other sensations of the

seme modelity. In this grade of learning the orientation of the
situation must not be disturbed. In the third grade of response the
sensations oan initiate correct responses even though they have been
displaced during the interval of delay by others of the same modality,
In this case the orientation of the situation can be disturbed and
will be regained. It seems to the present wri'l;er that there is no
fundemental difference between trial and error learnming and the sensory

thought learning or learning directed by images, except that the latter

can make use of past experience more potently because of s higher newral

development which mekes for a more efficient memnory.

- Ruger.~ Ruger (34) uses the terms "human" and "animal®
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methods of learning as synonymous with learning by overt trial and

success and learning by reasoning. He has analyzed the methods of
human subjects in solving verious types of complex mechaniocal
puzzles. He found that the solutions were not the result of mere
straightway thinking and the consequent formulation of s plen of
action, but were the outcome of an extremely complex interrelation
of more or less random impulses and of ideas. In a number of cases
the solution came entifely by accident but the problem was ogmplex
enough that 611&:;09 solutions were never immediately repeated. He
concludes that these two methods of learning should not be considered
as exhaustive of the forms of learning, but as two out of a larger and
undetermined number. He found that humens learning puzzles behaved in
the way usually ascribed to animal learning, The time interval on
the trials often remained high and fluctuatinge Aocts which were
obvlously unsuccessful were repeated indefinitely and without modifica-
tion, showing a lack of mental analysis on the part of the subject.
In practically all tke cases random manipulation played some part, and,
in some cases, a very considerable part in the attaining of success.
Ruger concludes:

The reason for this similarity to enimal methods seems to
be that the functions tested were relatively poorly developed. The
subjeots could not mentelly canstruct in any completeness the spatial
transformations requirede Discriminations were difficult, and there
was no complete system of terms to stand for the discrimination when
once mades The ideas with which the subjects sought to reason out the
problem were not olosely enough related to the case in hand to be of
much value. Sometimes they were negative in eliminating useless lines

of attack; at other times they seemed to be a positive hindrance to the
solution. (34:9)
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This lack of 'l'.hé ability to reason was undoubtedly dus to
a lack of past experience which was relevent to the problems Reason-
ing was possible only with ideas. Ideas were possible only by means
of past experience. Reasoning, then, is seen to be a function of past
experience transferred to the situation.

Perrine- Perrin (31) points out the necessity of past
experience in reasoning in his experimental study of the humen learne
ing process in the maze. He says:

The rational processes reported were unsystematic and
seemingly futile. Adequate interpretations were suggested to the
learner as the result of prolonged exploration, rather than reasoned
oute Cues which logically should be utilized for correct inferences
were disregarded, and ideas were acted upon in an unoritical manner
until proven by trial and error to be incorrect. The explanation of
the meagre attempts at reasoning is to be found in the fact that the
learner had no past experience to apply to the situations, axd in the
fact that he was unable to select his date .... maze paths must be
traversed in order. (31:95)

John C. Peterson.- Peterson (32) has used a simple game to

study experimentelly the human mental processes involved in the solution
of novel problems and in the utilization of experiences so gained for
the subsequent mastery of other problems of a similar nature. He
concludes that trial and error is a universal method of procedure in
learning of the problem=solving typee He says:

Each stage begins with diffusion and multiple response and
progresses through elimination and the preservation and gradual co=-
ordination of essential responses. Trial and error is the method of
procedure in all stages, but the materials among which variations

cccur are somewhat different and the field of wvwariation is progressively
nerrowed in the later stages. (32:103)

Peterson considers that the higher mental processes are not

so much different in methed from the sensoriemctor learning process
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bub different in type and complexity of previously established inter-

reletions of the materials to be orgeanizeds Frequency is considered
the potent factor in the abstraction of elementse In the earlier
stages of learning, those elements which occurred most frequently

and in closest temporal contiguity were generally the first to be
combined into higher units. Transfer was found to be by means of the
specific associations between the symbols required for generalization
and the elements of direct experlence, which furnish the materials
for generalization. The degree of transfer depended upon both the
nunmber and the strength of such associations as well as the degree of
acquaintance with the elements of the problematic situation to which
application was to be affecteds | '

Harter.~ Harter (13) has attempted to determine the ability
of preschool children to solve a problem situation without overt trial
and error, Children and adults were tested in three noneverbal
performence tests, an obstacle peg test, a canal box test, and a
pulley test. He concludes that pre-school children exhidit consider-
able overt trial and error in solving these problems.

Hull.~- Bull (16), in oxperimentally studying the quantitative
aspects‘of the evolution of concepts, concludes:

The individual concepts usually ocome into oc»néciousness very
graduallye. Erreneous first impressions are either discarded or
transmuted into the correc¢t fom by a continuous development. Trial
and error plays, if not a dominating, at least a very great role in

the process. (16:85)

Joseph Petersons~ Peterson (33) has attempted to explore the

alleged differences between the acquirement of skill in volunterily
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controlled acts on the one hand and learning by triel and error
on the other. The learning situation is described briefly as

follows: *

On this sheet you will find the several letters of the
alphabet each associated with the number written directly under
it, The problem is to see how soon you can learn to give each
letter immediately when its nmumber is called .... You must keep this
sheet before your eyes during the experiment, and must not respond
in any ocase until you get the right lettere In case you make &
mistake you must correct it at once, before the next number is
calleds

Peterson desoribes the behavior of the subjects in this

experiment:

When a number within the clear range of his vision was
called, the response was quick and direct; but for other numbers the
eyes made random exploratory movements here end there, of'ten recur-
ring several times to a given part of the sheet. As the localization
of certain mumbers became better established by the subject, these
ocular movements showed less variability and they were more
predictable; and they finally disappeared and became unnecessary as
the association of the numbers with their respective letters reached
an approximetely automatic stage. (33:50)

Peterson's theoretical conclusions are well worth quoting:

In all learning we shall probably find the sort of random,
trial and error adjustment that is so characteristie of the acquire-
ment of new sensory-motor controls, together with inhibitions amd
balancings of conflicting tendencies to response. The higher forms
of learning adjustments, involving ideational activity, differ from
the usual learning by trial and error in that in such forms the '
conflicts are among systems of acts already coordinated within theme
selves for fairly remote, far-reaching adjustments. At any rate, the
present study, which is only in its initial stage, seems to
indicate that with finer and finer oriteria of errors applied to
rational and higher forms of learning, random processes similar in
essentials to the usual trial and error type will be found. (33:53-54)

Summarye=~ The experiments of Yerkes and Huggins, Colvin and

*
Adfpted from Peterson's more detailed account.
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Burford, Shepherd, Dennis, and Hunter all subsbantiate the theory
of learning by trial and error. They reveal that learning takes
place by the gradual modification of behavior during repeated
presentations of the learning sibtuation; that the subject finally
mekes the adaptive act providing it is within his capacity, but that
success oomes only after iepeatad trials during which behavior is
gradually modifiede Such Iearning can best be described as occurring
by trial and accidental success or trial end error.

The investigatiors of Ruger, Perrin, John C. Peterson, Harter,
Hull, and Joseph Peterson, indicate that the higher thought processes
are the same as the overt in method; that is » mental learning proceeds
by trial and error. Furthermore, these investigations reveal that
such mental trial and error is dependent upon past experience with
similar situations, |

The advocates of the theory of learning by insight contend
thet there are facts of behavior in the learning process which the
trial end error theory does not adequately take into acgoun'b and
explain, The experiments which tend to confirm this point of view

will now be critically reviewed.

Critioal Analysis of Representative Investigations Tending to
Confirm the Theory of Learning by Insight

Yerkese.~ Yerkes (48) studied monkeys and apes in certain
problem situations with the alm of determining the existence or
absence of ideas and the role which they play in the solution of

problemses The most important experiments were carried on with an
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orang utan, Julius, in a multiple cholce situation. Julius was

confronted with a series of rooms, a door opening into eache Food
was in one of them. The wrongchoice was punished by imprisonment,
Yerkes interprets a sudden solution, after a period of trial and error,
as indicating insigh't.- Here the term i.nsight'neams to be used as
practically synonymous with ideational activity:

The curve of learning plotied from the daily wrong
choices «e.s had it been obtained with a human subject, would un=-
doubtedly be described as an ideational, and possibly even a rationsal
curve; for its sudden drop from near the maximum to the base line
strongly suggests, if it does not actually prove, insight. (48:68)

In another multiple choice problem Julius failed to achieve
solution, Yerkes explains this failure by seying that Julims was
using ideation which in him was only slightly developed, while animals
of lower intelligence using trial and error would have succeeded.
Ideation and trial and error wre thus given as two methods of learning,
and insight associated with the former. Yerkes gives as evidences of
ideation in the results yielded by the multiple choice method:

(1) The use by the orang utan of several different methods
in connection with each problem; (2) the suddenness of transition
from method to method; (3) the final and perfeet solution of problem 1
without diminution of the initial errors; (4) the dissociation of the
act of turning in a circle from that of standing in front of a particular
box. (48:131) ‘ :

In number (4) of the above Yerkes refers to the fact that upon
one occasion Julius turned in a circle before entering a room which was
in front of hime The room proved to be the correct one. Then developed
the hebit of turning in a circle before entering eny room he happened

to be in front of,
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Yerkes (49, 50) has also experimented with a gorilla in
a variety of learning problems. The gorilla, Congo, was estimated
at about five years of age when he began his series of experimentse
The experimentation was carried on for three successive winters,
approximately two months each time. During the first winter Yerkes
set twenty=four problem situations which were logically classified
into three groups: (1) the use of objeocts as a_ppli.a.ncos, as tools;
the use of a stick % rake in food outside the cage, or the use of
boxes to obtain food out of reach; (2) the manipulation of the environ-
ment in an adaptative way; and (3) problems whose solution involves a
modification of the enviroumente
The work as a whole is too extensive even to summarize herse,
but one learning situation may be used for desoription and criticism.
The use of boxes seems to be the bests In this problem food was
suspended from a itree, out of reachs Iwo boxes were provided, being
placed five feet off center under the food, The first three days of
the experiment long trials wers given during which Congo made no
visible progress. Then on the four day,
. «ese Congo took her position directly under the food and
reached for it. Then she went to box 2 and moved it slightly toward
the food; thence to box 1 on which she stood for a fow secondse.
Box 2 she now turned over with the open side uppermosts It was not
more than two feet off center and quickly noticing its proximit

& ) J g prox y to

he food she mounted the corner nearest the food end balaneing herself
reached as far as possible. As her fingers touched the fruit she lost
her balance and fell forward, her weight at the same time tipping the

box over toward the food. Picking herself up she noticed the

- advantage thus accidently gained and mounting the b ;
her reward. (49:108) . ng the box easily reached

The day before Congo had, by others, been given the
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opportunity to reach for a sweet potato and she had used a chair to
help her. Yerkes suggests that this might have aided her in the
solution. However, Congo had, in all probability, climbed upon other
things to get what she wanted before this, those things being already
in the proper places This situation was a problem in that the boxes
were not originally in a position to be of effective use. It was
merely by chanoce that one of the boxes was gotten by Congo in the
proper places Congo was now tested on the four following days but
seems not to have learned anything from this accidental success.
Yorkes then proceeded to set for Congo an imitative copy of this
problems This continued for seven days, then,

On January 29th the box problem was not presented, and on
the 30th came a surprise. It was 9:20 a.m. when Congo was taken to
the experimental situations An apple had been suspended sixty inches
from the ground and Congo as usual was chained to the stake while with
my notebook I sat some thirty feet away watching. From the first she
was alert and active, as if something of importence had happened since
her last experience with the situation and she now came to it with a
new hope and expectation of success. She went to box 2, mounted it,
then to box 1 and stood on 1t; then returned and sat on box 2.
Suddenly, and without visible warning she scrambled down from the :
box, seized it with both hands and carried it to a point almost exactly
beneath the apples Promptly she climbed upon it and easily reached her
reward. This success required four minutes. There was no fumbl ing,

nothing suggesting accident. Instead it was as though an idea had
suddenly come to her and instantly became motor, (49:113)

Yerkes takes this as an evidence of learning with insight.
Concerning the term insight he says:

Insight is used throughout this report to designate varieties
of experience which in us are accompaniments of sudden, effective,
individually wrought adaptations to more or less distinctly new and
problematic situations. (49:155)

The following oriticisms may be made of this interpretation.

Congo's solution of this problem was sudden. In fact it could not
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have been otherwise by the very nature of the problem. What Yerkes
moans , however, is that in the solution there was no trial and error
activity, What he does not take into account, though, is the
extremely large amount of such activity which took place on the many
days before and which was furnishing Congo with experience which would
make ideational sotivity possible. Certainly it would be hard to say
that Congo's solution was "individually wrought” in view of the
imitative copy set for her in the many days before. We may even
queétien whether the problem situation is "distinetly new" at the time
of the solution since there had been so much rendom and triael and
error activity preceding that solutione. This trial and error activity
had given Congo experience with the different phases of the situation.
The solution was a product of trial and error activity which resulted
in the gradual acocumulation of experience relevent to the problem;

the sudden transference of that experience aﬁd the resulting sudden
solution being a function of the nature of the problem itself,

Yerkes classified the types of learning behavior exhibited
by Congo as:

(1) Adaptation based upon reflex or automatized simple or
complex acts, the elioitation and repetition of which in a given
situation yielded satisfaction in the form of freedom, food, or other
desired objeots or opportunities for activity. (2) Adaptation
resulting from what to all appearances is random trial of different
aoctivities and the ultimate discovery and, finally, regular repetition
of the particular act or succession of acts which yields satisfaction
esse (3) Differing from (2) in direotness and possibly also in the
nature of the neurological processes 1s a form of adaptation which
involves inspection of the situation, with resulting exclusion of
cortain obviously possible acts and the limitation of trial to certsain
modes of response which more or less closely approximate adequacye

Finally, from among these acts, one which is not necessarily the most
nearly adequate of all, but as a rule is highly adapted, becomes the
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preferred and regular mode of respomse. This variety of adaptation

“involyes not only observation but discriminetion and selesction on the
basis of previous experiences - (4) Adaptation with insight appears
as a step in advence of method (3) for in it the organism, following
observation of the problematic ocowrrence or use in the absence of
previous familiarity with the situation, indicates at least obser-

 vational appreciation of some of the essential relations of the
probleme. In the previous mode of learning there is a measure of
insight or en approach to it, but in the present mode insight is the
conspiouous and alle-importent feature .ees (5) So often do com-
binations of these modes of adaptation appear that it would be
inexcusable to omit the category of mixed response. The use of
automatisms, process of trial, inspectional analysis with a measure
of insight, all mey appear in the solution of any given problem. (s0:
505-506) ~

Yerkes mentions the "slot box" experiment as giving the
best evidence of insight. This experiment may be critically reviewed.
*

The apparatus used was as follows:

A wooden box 72 inches long, one end of which was closed,
the other end open. On both sides and on the top of the box were
cut slots in the followlng manner: slot 1 on the one side of the
box began at the closed end and extended twenty-four inches toward
the open end; slot 2 was located precisely in the middle length on
the top; slot 3 was located on the other side, and began at the open
end and exbtended for twenty=-four inches toward the closed end,

Food, placed in a milk bottle from which Congo had previously |

secured foéd in other experiments, was placed at the closed end of
the boxs The bottle could be moved toward the open end and there se-
cured by using the hands at the various slots, The following is
Congo's lee.rning behavior in this problem:

Congo watched me place several pisces of banana in the milk
bottle and push it into the box, She was then moored to the slot box
stake with the following resulte Directly she went to theopen end
of box and looked in, Then she ran to the closed end and through
slot 1 observed the bottle, Immediately she began to work for it,
using both hands to try to pull it through the slot, the latter being
Jjust wide enough to enable her to get her fingers and part of the palm
of the hand throughe. After a few seconds of wvain effort to thus
obtain the food, she desisted and going to the open end again looked

* Ad8pted from Yerkes more detailed deseription.
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ine Then she went to slot 2 and looked through it, Then away

from the box for a few seconds. Returning she stood at the open
end and pounded the box hard with both hands. Next she ran to

slot 1 and sitting down before it worked at the bottle with both
hands, but empecially with the right hand, evidently trying to get
it through the slots Again she left the box for about a minute and
ocoupied herself with a root in the ground nearby. Returning to the
open end of the box she lay down in front of it and felt around
beneath the box, as though searching for an approach to the bottle.
Shortly she returned to slot 1 and began moving the bottle with her
right hand., Presently she happened to move it toward the open end
of the boxe. Instantly she perceived her advantage, gave & growl of
surprised interest, ran to the open end and looked ins Then she ran
to slot 2 and reaching in was able to touch the bottle and to push
it still farther toward the opening of the box. Once more returning
to the opening she reached in and obtained the bottles (50:426-427)

Let the fact be noted that Congo was allowed to see the
bottle placed in the open end oi; the ﬁox and pushed to the other end.
It is difficult to ascertain how much Congo might have been aided
in her solution by this experlence, since we know so lititle concerning
learning by imitation in animals, But it is not too much to suppose
that Congo, before ‘being allowsed to work at the problem, had observed
that the botble»went in at the open end, and that that would be the
place to get it. Naturally Congo went immediately to that places How
much Congo learned by observing the experimenter push the bottls in,
whioh migh'b be imitated in pushing the bottle out, is again difficult
to ascertaine The problem would be much more convincing, however,
if Congo had not witne;seé. the setting of the probleme Certainly there

-can be no doubt concerning the "l;rlal and error and even random activity.

Bven after experience should have taught Congo that the bottle could

not be gotten through the slot, she still tried to get it that way.

The first pushing of the bottle toward the open end was a matter of
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chance in the course of trial and error ectivity. "Presently she
happened to move it toward the open end of the boxe" To this point
there were only two elements in the leafning behavior: trial and
error activity and chance. But, having moved by chance the bottle
oioaer to the opén end of the box, Congo perceived the advanbtage
gained and went to that end and looksd in. Congo's previous experi-
ence at that end ﬁad taught her that the bottlg was out of her reach.
When the bottle was accidently moved closer to that end Congo
immedistely realized that it would be closer to her reache Such
spatial discrimination was merely & product of past experience in her
| manipuletion of other things. Acting on the basis of that past experi-
ence Congo went immediately to slot 2 and pushed the bottle closer to
the opening. It may be concluded that the learning acquired by trial
and error activity and chance at slot 1 was transferred bodily to
slot 2 (both slots being exactly alike except that they were located
on different places én the box). It seoms again that insight as a
mode of learning is nothing more than the transfer of past experience,
-which past experience had been gained by trial and efror activity.

Binghame= Bingham (4) foilowing the method used by Kohler
and Yerkes, has studled the learning behavior of chimpanzees in the
use of boxes as means of getting foods He gives the following as
criteria of ideational behavior manifest in his subjects:

Outstanding adaptations, that seem to belong in the general
class of ideational behavior have been deseribed under the following
terms: (a) abrupt changes; (b) reflective pauses; (o) anticigatory

looks; (d) confluent acts; (e) transfer of skill and plan; (f) over-

nigh solutions; (g) transformation as revealed in corrective
adjustment. (4:58)
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Bingham concludes that there is 1ittle involved in insight

behavior that is strictly new, He says that the adaptlve novelty

in insight behavior is probably to be found in the new focus of
response factorss This would seem to lend evidence to the fact that
insight may be merely the transfer of past experience, or the solution
of the problem on the mental level as made possible by that transe
ference,

Bingham (5) has also studied selective transportation in
the chimpanzeé. In this study the author uses the terms insight and
ideational activity as practically synonymous. He says,

This whole study of adaptivity in transportation and
translocation was underteken as an approach to the general problem
of ideational behaviore. My task was primarily to get facts which
might be useful in defining insight if such behavior should be
found. (5:2)

The behavior of chimpanzees was studied in situations where

‘the chimpsnzees had to overcome some barrier in transporting the objeoct

to the goals A simple illustration of this behavior is when the

chimpanzee bends a limb down so as to reach the fruit with the mouth.
For the experiments a more complicated situation was provided by the
following epparatus: *

A metal cage six feet square and three feet high was
constructede There were small openings on all four sides. These
could be closede The top was divided into four equal sections by a
chamnel. Two pool balls were turned so as to fit, one on the bottom
and one on the top, fastened by a bolt, in this channeles From this

ol
Adau‘pted from Bingham's more detalled discussion.
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device was suspended food inside the cage by means of a cord. One
of the openings was left open and the others closeds In order to

get food the chimpanzee had to learn to slide the pool-balle
mechenism along in the channel until the food was within reaching
distance from the unobstructed openinge

Bingham gives the following as‘pertinent to a definition
of insight (5:42-46): "

(1) Experience: crucial experience must be acquired with
the solutiqn, not transferred from past experience in previous
situations. (2) Versatility: (a) General inspection of the problem
situation; (b) Abrupt changes in hehavior: in eliminating errors,
in changes from activity to paﬁse or from pause to renewed activity;
(o) Sudden initiation: period when behavior appears inspired. This
is indicated by changes in facial expression; (d) Correction of
errors: accidental errors made when subject was working definitely
toward goal, which errors were mdiately correoted in order %o
reach the goale (3) Consi.sten’b orientation: subject used many
different methods of manipuleting the mechanism in the experiment;
such es, use of different hands, pushing or pulling, carrying or roll=-
ing, All this vgried behavior was direoted toward the one goale (4)
Anticipatory résponse: subjects demonstrated by their behavior that
they anticipated the result of their actions; such as, preparedness
in advance of srrival at the correct temminal for going to the goal |
and teking the luree (5) Representative behavior: (a) Subordination

of the final step until a preceding stage is reached; (b) Pursuance of

* v ,
Adlpted from Bingham's more detailed discussion.
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a roundabout course. (6) Sudden change in time curves (7) Selection

of goals; when a new goal was introduced after successes at two or
three different goals, readjustments were demonstrated by transporte=

tion only to the eppropriate terminal. (8) Fluent solutions: An
organization of disparate factors of response in the absence of
specific experience in the necessary performence. Such reorganization
of responses may follow explorations, visual and tactual, of the
situation and are to be classified as planning behavior.

In reference to (1) above, the subjects had previously gotten
acquainted with the cage and food in ite The one thing that had to be
learned by them was to move the mechanism so that the food could be
reached. That the mechanism :ttself‘ would move had to be learned by
chances It is true that there was no past experience from previous
situations which would help the ohampanzee in moving the mechanism to’
the proper placee However, the chimpenzee did acquire that necessary

experience in the course of random and trial and error ectivity in

the earlier portion of the experiment. In respect to (2), (a), (v),

and (e), such behavior seems explainable on the basis of mental trial
and error activity, In "the general inspection of the problem" the
subjeoct is merely “sizing up"™ the situation in terms of his past
experience. Item (2), (b) is presumably indicative thet mex;'bal ectivity
is going on during the pause. The inspiration in (2), (¢) is certainly
not to be thought of as a direct revelation from the chimpanzee gods,
but only as the hi‘tting upon & probable solution in the course of

mentel triel and error activity, during which the subjeot is canveassing
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his repertoire of past experiencese. In (4) the question may be
raised as to how the subject can have foresight of the consequence

of his acts except on the basis of past experiences. Certainly (7)
is simply the transfer of past experience to an almost identical
situations In regard to (8), in the complete absence of past experi=
ence, if the subject solves the problem immediately it mnst‘be assumed
that he solved it either on the basis of instinotive behavior, or on
the basis of imnete ideas, or by chence. However, in the cases cited
in the experiments, a period of exploratory behavior preceded the
solution and gave the sufficient experience needed for solution,
chance pleying a significent rolee Unless one is willing to accept
the doctrine of innate ideas, the conclusion is forced that purely
mental exploration is impossible in the absence of past experience
relative to the situatlon.

MoDougall,~ MoDougall (25) considers that insight is not
sufficient to explain all iearning and supplements it with the concept
of foresight. Experimenting with a monkey learning to open a puzzle-
box, the 1id of which was fastened first by one latch, then the
addition of other latches one at a time, he desoribes the behavior:

Dee, approaching the latched box for the firat.timo, tries
in vein to push up 11id, moves L 1, after a few seconds, opens and
secures food eeee L 2 added, locking L 1. Dee goes to L 1 at once,
fumbles, moves L 2 and L 1, and opens .... (25:247)

Both triel and error activity and ahance are apparemt in
the above description, as well as transfer Qf experience from the trial
with latoh 1 to the trisl with latoh 1 and latch 2. McDougall says:

The marked increase of facility in desling with new latohes
resulted from Dee's experience in opening the earlier members of the
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series. (25:255)

McDougall contends that not only insight (the grasping of
essential relations, such as those of time, space snd causation) is
needed, but alse foresight, foresight of relatioms, not yet realized
or presented, but to be realized by the agency of the movements which
the animal is about to make. This differentiation between insighﬁ
and foresight appears to be an arbitrary one, and one which the insight
psychologists would not accepte To the insight psychologists 'bhé
subjectt perceiving of a relationship be’bween himself and a goal,
involving the means of reaching that goal, includes foresight; that
is, the subject sees his acts in relation to their consequences. But
from the viewpoint of the hypothesis which has been suggested, foree
sight is possible only on the basis of past eﬁperience.

| Smithe= Smith (36) studying the human reactions in a maze
gituation contends that the usual construction of the maze has pree _
cluded any other method of learning than 1eafﬁing by trial and errore
He constructed a maze so as to permit the use of the eyes for a
limited view of the maze at one time. Ho gives the fact that ninety
per cent of the subjects stated a definite reason for starting around

a circular maze either clockwise or counter~clockwise as indicating
insight, because these Bubjects reacted to the maze problem as a
whole rather than by part responses. But is not this merely e product
of past experience? Certainly no trial and error advocate has ever
sald that a subject always reacts to a problem in an absolutely random

mannere The subject always reacts to a problem first in terms of the
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instinotive and hebitual responses which it brings to the situation.
In this ocase the subjeots had developed & clockwise habit, Some

few, thinking that the maze would be the opposite from the obvious,
chose to go counter-clockwise. Bub they acted no less on the basis
of their past experience -~ their past experience with clockwise move=
ments as the usual way of going around circles and thelr experience
that problems are the opposite of the usual or obvious. Smith further
says:

Aside from the beginning with a clockwise movement a
majority of subjeots reported that the first trial was largely of
the random trial and error types After the first trial only a small
number reported trial and error as the chief method of learning
while & large majority explained the elimination of errors by a
rational method esee (36:404)

A more fundamental statement may well be that the rational
method used in later trials was made possible only by the experience
gained in the first trial - the trial which was largely trial and
errors Furthermore the question may be raised whether it is possible
to have mental solution of a problem where all the aspects of the
problem are news Smith gives again as a criterion of insight:

The individuals tend to react to the maze as a total
situation and therefore with insight. (36:404)

Just what is meant by this is not altogether clear. What
is probably meant is that the subject had a plan in mind for attacking
the problem, and that therefore the solution was mental rather than

overt,

Hsigo.~ Hslao Hung Hsiao (15) has studied insight behavior
in rats within a spatial complex. He uses the term insight, as he
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interprets it from Kohler's usage, as the ability of grasping a
materisl, inmer relation of two things to each others He constructed
a simple maze consisting of three alternative routes to foode Routes 1
and 2 converged into a common pathway at a door behind which was food..
Route 3, which was a longer end more roundabout way to the same food,
had o separaté door entrance. After training rats to rwn all three
routes, the common door at the end of routes 1 ahd 2 was locked,
The problem was to discover whether the rat could acquire insight
into the fact of the final common pathway of these'tﬁb routes when
these pathways were "bade" When this common doorway was locked would
the rat, after arriving at thg vloolcec.l door by route one and retracing
to the begimning of route 2, go then inme_clig‘hely_ to route 3. Only two
rets chose route 3 immedistely after findiﬁg route 1 "bad." However,
Hsiao concludes that the rat's behavior is unexplainable in any terms
other than those of insight. He gives as the reasoms: *

(1) 1t is impossible to account for the ﬁore often choioce
of route 3 by distance to food, sinoce route 3 is farther than route 2;
or by frequency, for the rats had received more training on route 2;
or by recency, for in the order of training in the alternate series,
route 3 was less recent than route 2. (2) It is impossible to regard
such responses as natural since the rats showed preference for route 2.

Here egain the question arises as to whether the term insight
is not a neme for something which is better explained by the transfer
of past experience. The rats had, by a number of trials, learned that

routes 1 and 2 ended at the same door, while route 3 lead to a different

. _
AdBpted from Hsieo's more lengthy discussion,
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door, fhis wes all done before the problem as such was presenteds
In the solution of the problem all the rats had to do was to make
use of that past experience.

Meier.~ Mafer (23), studying reasoning in white rats, set
as his problom‘t}hat of learning whether or not rats can solve protlems
without trial and error; that is, can a rat, placed in a certain
situation, edjust itself intelligently or adequately for its purpose,
without previously having learnsd to respond in the situation oconcerned
end without meking a series of random responses that finally lead to
an adjustment. The term insight is used in the sense given it by
Kohlers Interpreting Kohler's method of studying insight, he says:

| His method of "roundabout ways" %o food presents the animal
with problems in which there is a chance for intelligent solutions,
The animal is allowed to become familiar with the whole situation and
thus is able to apply its knowledge of that situation to the problem
in an intelligent mammer, (23:3-4)

In accordance with this concept of insight, Maier devised
verious situabions, with the seve;hal phases of which the rats were
made femiliare The problem was to see whether the rats could combine
these past ezéeri.engos into a con’dinuoua whole so as to react to the
situation without trial and error movements. The following is a brief
desoription of one of these situations: ~ o

A cardboard barrier divided a teble inmto halves. A wire

food box was placed at one corner of the table, the entrance of which
was impossible from that position, The food box could be entered only

*
Ad¥pted from Maier's more detailed desoription.
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by soaling the cardboard barrier, going to enother corner of the
table and running a maze which led from the table to the food box
back at the opposite table corner. The rats were first made femiliar
with the table, inocluding the scaling of the barriers They were then
made familiar with running the maze. Then they were placed on the
table in front of the food box and their behavior observed, Maier
held that if the rats made use of their past experience, that is,
their familiarity with the teble and the maze, thus commecting the
two experiences together and going immediately in a direct route to
the food, they acted with insight,

The rats having fulfilled this eriterion to Maier's
satisfaction, he concludes: ‘ } |

Rats can combine thé essential relations of one situation
with those of another in such a way as to reach the goal which could
not be reached by any one conorete experiencee They can adequately
adjust themselves to e new situation without "trial and error] but
with intelligence and insighte. The solution is a continuous whole
and is directed toward an end. (25 88)

But in this experiment Maier recognizes the fact that
insight is possible only upon the basis of past experflence Whiqh can
be transferred to the situation. That past experience was originally
learned by the rats in a purely trial end error way. The only problem
in the situation was that of comnecting these past experienoag to=
gether, which the rats did, Maler might contend that transfer of
experience was a criterion of insights But the question might be
raised; is insight anything else than the transfer of past experience
which has been originally learned by trial and error activity?

Perkins and Wheeler.= Perkins and Wheeler (29), and later

Perkins alone (30), have studied insight learning in the goldfish.
In their experiments they found the goldfish able to chose food from
three absolute lighteintensities chenged in position, and also sble
to choose a light in relstion to two others, when the absolute intenw

sities and positions were changed after each responses This transfer
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was made without added training when the llght intensities were
transposed both up and down the intensity scale. They hold that the
results of their experiments demand an interpretetion in terms of
insight rather than trial and error. Insight is interpreted in these
experiments as follows:

By insight is meant (a) transposition of the general
properties from one situation to another, (b) response to a complex,
total situation the detalls of which have been altered without
changing their relationships in the total structure, (c¢) response
to parts in the light of the whole, (d) configurational or structural
response, (e) reacting to a complex situation in a way that might be
called adequate or sénsible. (29:635) |

In (a) and (b) above, transfer of experience seems to be
used as a coriterion of insighte Experience which has been gained
by triel and error learning is transferred to another situation thus
making trial and error activity in the latter unnecessary, In regard
to (¢) and (d) we may raise the question as to whether there is a.ny?-
thing here which cennot be adequately explained by trial end error
learning plus transfer of experience. In (e) the solution of the
problem itself is taken as a oriterion of insight; presumably the
problem is considered beyond solution by trial and error learning,
Theso experimenters further say:

In the learning process the animal responds to ths pattern
which it sees, in the light of the insight which it possessese This
response involves a perception of the goal in its relation to the
totel situations Insight in the fish developes, we may suppose, as
the result of a maturation process; thus the animsl can respond to a
gradually more complicated stimulusepattern. (29:43~44)

This interpretation may be readily oriticized. The animal
responding "in the light of the insight which it possesses" is

equivalent to saying that it is responding in terms of its past
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experiences Again, in&ight developing as the result of a maturation
process is identicel with the accumulation of éxperienoe by trial and
error activity.

" Adams,~ Adsms (1) has conducted a series of experiments

using cats in three of Thorndike's puzzle boxess He found much less
random aotivity and more btime spent in looking over the situation,
than did Thorndike. First the problems were sclved by accident but
this was attiibuted to the design of the boxes which precluded eny
other solution. He concludes that learning cannot oorrecﬂy be
desoribed as gradusl elimination of errors, Adams also conducted a
series of experiments in which cats had to learn to operate levers of
various types, pull strings, respond in delayed reaotion situations,

and use a box as en implement to get suspended food, He generalizes

the behavior of the cats in the following way:

(1) There is & oat es.e (2) There is something the cat
wants seee (3) There are .... things which may be such as to facili-
tate or to impede the cat's getting what it wants, (4) In one way
or other, after ocertain movements with respect to the situation and
the thing wanted, the oat gets what it wents ... (5) There is the
cat again., (6) There is something the cat wants. (7) There is
enother situation, more or less 1like the first ... (8) The cat gets
what it wants more readily than it did before, that is, with greater
economy of movement esee If economy is small, it is often called trial
and error learning, It might also be called insight, or a big insight,
or mental trial and error e... (9) Sometimes the situation is not very
like any one earlier situation but is more or less similar to e number
of earlier onese (10) Under these conditions the cat sometimes gets
what it wants very suddenly, and with great economy of movement, after
a period of no evident progresse (11) Thereafter in situations very
similar to this last one the cet uniformlly gets what it wants with

great economy of movement. These last two phenomens are often called
insight behaviore (1:155=157)

In the light of the hypothesis of this investigation this
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interpretation may be criticized as follows. In (8) above the
difference which is made between "a small insight® and a "big insight
is merely the difference between a small amount of transfer of past
experience, end a large amount of such transfer. If the transfer

is large, then there is a "big insight," or "mental trial and error®
is made possible. Insight, then, is only a function of the transfer
of past experience to new situations. In (9), the "biggest®™ insight
possible, there is still the situation "more or less similar %o a
number of esrlier oness" The question arises: is sudden solution in
a complex problem possible except upon the basis of a great amount of
transfer of experience?

Alperte~ Alpert (2) has studied the solving methods of pre-
school children in problem situations like those used by Kohler im his
experimén'bs with chimpanzeess The responses of the children to these
situations are described in terms of their types: *

(1) The primitive responses Reaching directly for the
objective with the hand. (2) The random response. Corresponds with
the reactions exhibited by Thorndike'!s cats. The emotional tone and
tempo of activity is the characteristic feature of this response,

(3) Exploration and elimination, This refers to a deliberate trying
out of one possibility after amother or an investigation of the
constituent parts of a situation. (4) Immediate solution, This
refers to immediate solution where no problem seems to exist or
sudden solution after a brief interval during which the primitive
response is dominant,

© Alpert defines insight in her problem-situations as:

If the subjeot used the stick or block as a mesns for the
objective as the end, then it may be concluded that the subjeot saw

. .
x
Adepted by the writer from Alpert's more lengthy discussion.
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the relatedness of parts, that is, stick or block, objective, and
himself, constituting the whole .... desired objective out of reach
but attainable with the help of the stick or blocke In other words,
the solution is accompanied by insight. (2:36)

~ Since the problems were so devised that they were beyond
solution, from Alpert's viewpoint, until this relationship was per=
ceived, solution itself became the oriterion of insighte

- In fact, the set—ué of the problem=situations is such as
almost to prevlude any other solution, however likely to oceur such
solutions are in puzzle~box or wire=puzzle type which allow the
factor of chance grester play. (2:38)

Since the problems were solved by moxt of the subjects
Alpert dismisses the problem of whether or not insight was present
and devotes the study to the question of how insight evolved. The
types of solutions, or types of insight, are them classified as:

(1) Solution with immediate insight; that is, the problem
was solved immediately, s no problem seemed to exists (2) Solution
with gradual insight: (a) Partial insight: insight metwring gradually
bub never becoming complete even after the solution. (b) Complete
insight: insight maturing gradually but becoming completes ?5)
Solution with sudden insight: (a) Maturing during exposure to the
problem: solution preceded by a period of exploration and elimination.
(b) Matured between exposures. (2:41)

The question may be ralsed as to why no problem existed in
the case of (1). If the situation presents no problem, then it is
either solved by instinctive activity, or by chance, or on the basis
of past experience (unless we wish to grant the validity of innate
ideas and say the solution existed in the mind a priori, of experience).
Since the problems were obviously beyond solution instinetively and
sinoce we are not willing to grant the presence of innate ideas, the
lack of a problem can be interpreted only in terms of chance solution

or past experience which the subject brought to the situation. But

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



most likely the subjeoct had never solved a problem just exactly like
this one befores What he had solved was a problem, or meany problems,
much like this one. This past experi’“énoe gained with a like problem,
or problems, limited the need of exploration, elimination, and random
behavior., Yet, if the problem can be said to be new in any senme of
the term, there was something to learn. But this "something %o learn®
was extremely simple in the case of the immediate solution, learning
-&aking place by maahs of a rapid reorgenization of past experience
and applica:bibn of that experience to the problem at hand, But, even
then, the first response was a trié.l. Here was a situation much like
the past solved ones. But since 1t was somewhat different the subject
could not know conclusively that the trial would be correcte The fact
that the first trial results in a solution doasvnot make it any less
a trial, or the learning aﬁy less trial and error, or trial. and
success, learning,

In the case of solution with sudden insight maturing during
exposure, (3) (a), the subject did not possess sufficient past expere
ience to solve the problem immedistely. But the period of exploratory
activity provided that experience. In many such cases it may be that
the subjedt was merely slow in assoclating this problem with past
experience,

In the insbtance of sudden solution where insight was supposed
to have matured between exposures, (3) (b), such solution may have
taken place by means of mental trial and error activity during the

interval. The subjeot can be taken from the situation but the situation

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



41

cannot always be taken from subject. Again, the experimenter cannot
be sure what relevant experience the subjeot may have gained during
the intermission (the children being tested on the same test on

various days)s Again, the experimenter cannot be sure how much the
children in this nursery shared their experiences with one another.

It seems that the learning behavior in these experiments
can be adequately and more simply explained by means of trial and
error activity (or as Alpert calls it: primitive response, random
response, and exploration and elimination) combined with the transfer
of experience thus gained, '

Alpert, quoting Koffka » oonsiders that chance is secondary
to insight,

To sum up this question of the role of chance in solutiong,
it may therefore be said, that chance may be instrumental in bringing
about an optimum constellation of the elements of a problemwsituation,
and that this constellation may or may not arouse iInsight. But unless
insight is aroused, the most favorable constellation may go astray
end the problem remain unsolved. (2:50)

By the hypothesis which has been laid down, what is termed
insight in such instances is nothing more thean the transfer of past
experience. The subjeot reacts in a more or less random manners.
Suddenly those rgndom movements result, quite unintentionally, in
bringing the subjeot, the goal, and the maens into a suggestive
relationships The problem is solved by acting upon the suggestione
But what made the relationship suggestive? Would it have been "Suggest-
ive" had not there been past experience aroused by the new chance

aspect of the situation? Thus, when these past experiences are lacking,

or for some unknown reason they fail to be aroused, "the most favorable
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constellation may go astray and the problem remain unsolved." ,

Wilmoth.= Wilmoth (45), experimenting with white rats,
children, and college students, has made a comperative study of trial
and error and insight learning, The gaining of the concept of middlee
slzedness was used as the problem. Wilmoth concludes that insight
and trial and error are two types of reactions, but neither can be
sharply distinguished from the other; instead, one supplements the
other in any complex learning situation,

In sumary the problem situabtion used with the college

*

students may be briefly desoribed. v

In the trial the subject was confronted with three numbers,
a oonstant difference being maintained between the first and second
and the seocond and thirde The numbers were so chosen that in a group
of three numbers all the numbers were either odd or even. In this
manner was fomed a learning series consisting of two hundred end ten
groups of three numbers each. An apparatus was constructed for
presenting a group of the numbers for each trial. The subjects were
told to pick out a number on each triale They were instructed that

one number was always right, They were to guess. They were to con=-
tinue this until they had picked ten right numbers in succession.

In interpreting the learning results Wilmoih says:

From the above data one sees the two types of behavior
present in about equal emounts until the relationship is seen. After
this insight plays the dominant role until the criterion is reached,
(45:115) '

But did not the mature of the problem situation foroe trial
and error activity? The subjeots were told to guess. The statement
that the subjeots met the problem in utter ignorance (46:104) is

certainly not to be taken literally. Belng forced to guess, thus

E 3
Adepted from Wilmoth's more detailed descoriptions
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foreing trial end error aot;.vity, the behavior was merely a matter
of trying out all the possible reactions which made up the repertoire
of past experience. Take, for instance, the followi.ng:_

Number 2. "I guessed first the highest mumber and then the
lowest, When both were wrong I chose the middle number which was
correot. After finding the way of doing it, I still made errors by
not observing ocarefully emough. (45:115)

There was nothing else for the subject to do in this
problem=situation than to "try s try again® in terms of past experience.
Even if the first "try" had been correct and immediately followed up ’
it would still have been trial and error, or better, trial and
accidental success, activity., When in the cowrse of such trial and
error activity, a certain "try" proves correct and is immediately
retained, one may question why it should be called insight as dise
tinguished from trial and error learning. Wilmoth oconsiders that it
is insight learning because it is sudden learning:

In each case the change in behavior ocame suddenly, that is,
the solution was seen at once, and in this we have evidence of ine
sighte (45:115) v

However it sppears that learning would teke place suddenly
by the very nature of the problem. There was only one element for
‘the subjeots to learn and that element oould not be learned in any
other way than suddenly; that is, in the course of the “try, try
again® activity, each "try" was sudden, therefore the correot one
sudden. Naturally when any one certain "try" was announced right it
would tend to be repeated until called wrong. Wilmoth gives as another
oriterion of insight the followling: if any subject formulated a plan
and aoted in terms of that plan, then that indicated insight. But

the subjects were told that one of the numbers was right, In terms
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of thelr past experience they would naturally have supposed that
there was a plan. It is unnecessary to call the activity of trying
to find this plan by the term insight when it can adequately and
more simply be desoribed by trial and error and the transfer of past
experience. |
Yerkes, many years before, had pointed out“ that in some
learning situations both trial and error and imsight.activity were
present (see item (8) of types of learning behavior exhibited by
Congo, ppe 28~29)e Yerkes' most probeble answer to Wilmoth would be
that her learning situations were so devised that a mixture of these
two types of learning was inevitable, but that had the situations
been different only insight behavior would have been present, At
least, from the viewpoint of the present wrii;er s it is not a queg'bion
as to whether or not overt trial and error activity is present in some
learning situations, slightly present in others, and totally absent in
still others,s This is a well Vprorved faoct which can easily be seen
from the review of the experimental literature on learninge The crucié.l
question is: when overt trial and efror activity is absent is this a
valid oriterion of insight learning, or ocan such be explained by the
trial and error theory with the aid of the transfer of past experience?
Again, it is not a question as to whether learning in some
situations tekes place immediately, and in other situations sﬁddenly
after a period of trial and error aotivity. This, too, is a fact
beyond question. But the signifiocant question is: when learning does
teke place immediabely or suddenly, are theose valid oriteria of insight

learning? Doee such learning behavior ever take place in the absence

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



456

of relevent past experlence which has either been gained before meeting
the situation, as in the case of immediate solution, or during the
earlier stages of trial and error activity in the situation, as in the -
case of sudden solution? Or phrased differently; is there any behavior
in the learning proocess which cannot be explained by trial and error
activity with the aid of transfer of eﬁcperience » which past experie
ence has originally been acquired by trial and error?

At this point it seems advisable to summarize the various
alleged oriteria of insight learning prerequisite to the experimental

‘testing of the hypothesis of this investigations
The Alleged Criterla of Insight Learning

Immediate Solution.- One of the eriteria concerning which

these two theories differ is that of the time intervel involved in
the learning proocesse Aocording to the theory of insight, if the
solution of the problem is within the ocapacity of the subject, learne
iﬁg should take place immediately. Wheeler gives this as one of the
criteria of insight:

Consistently responding to novel aspects of situations
oorreotly for the first time., The use of a new tool in arriving at
a goal; the use of new words and phrases correctly in novel situations;
invention, (43:519)

Yorkes gives this as a oriterion (see guotatien,p. 22) as
does Alpert (see number 4, pe 38)e

On the other hand, Carr, an advocate of trial and error

~ learning, holds that learning in any complex situation takes place
graduallys
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Learning may be defined as a process of modifylng or re=~
organizing our customary modes of procedures in such a way as to
enable us to react successfully to novel situations. No complex
act is ever learned at oncee Beginning with our congenital repertoire
of movements, each complicated act is regarded as having a long and
complicated genetic history. (6:101)

Thorndike likewise holds that learning is a gradual process
of stemping in right aots and stamping out wrong ones. (See p. 8)

Wilmoth concludes from her study:

- In the first place "sudden" meaning immediate solution as
soon as the problem is presented, means that there is no problem,
hence no learning takes pleces The experimental findings of this
study point Yo the fact that where the solution is virtually known
as soon as the problem is presented, there is in reality no learning.
Behavior enacted in such situations demonstrates neither insight nor
trial and error behavior; rather a series of responses already known
and already organizeds (45:124)

But the question may be raised: what is it that makes it
possible for solution to take place imedié.tely? Certainly if the
situation can be said to be new in any aspect, then that aspect ie;
learned, even if it is learned immediatelye Sudden learning does not
mesn no learning. The time interval involved does not determine
whether learning tekes place; it merely desoribes one phase of how
learning tekes places It seems more probable that immediate learning
is a funoction of the transfer of past experience.

Absence of Random Activitye.= The insight theory, holding

that learning should +teke place immediately, has no place for random
activity. Wheeler says:

A random, or trial and error method, of attacking any
problem, is unnecessary and wastefuls When an animal or humen being
adopts such a method it is obvious that the problem is too difficult
to fit the subjeotts level of insighte A new situation should be met
successfully the first time. Where learning or mental development of
any kind is involved, the problem should be simple enough at the
outset to permit an immediate solution; the next time the problem
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is presented it ocen be made a little more complex, yet it will be
solved immediately without a rendom procedure. (44:115)

Wheeler holds that the sub;jeciﬁ's random efforts are random
only in respect to an incomprehensible goal imposed upon hime When
such is the case the subject creates goals of his own end his reactions
with respect to those goals are never random.

But Pechstein gives as the first stage in trial and error
learning:

Rendom, excess asotivity. This sbage shows the typical
breakdown in the control of a situation, and is characterized by
random spontaneous movemenis and ideas not necessarily or immediately
rela.‘hec)i to the solution of the situation confronting the learners
(28:73 ‘

Carr defines such random ectivity from the trial and error
viewpoint:

Organiams exhibit a random and unsystematic mode of attack
only in the sense that the exact order of procedure can never be
predicted. (6:89)

The question may be raised: why is there random activity
sometimes and not at othér times? Alpert hasv‘pointed out that the
presence of random asctivity is a function of the nature of the problem
situation itself:

In showing that the same child varies his response fram more
or less random menipulation to more or less deliberate experimentation
in accordance with the set-up of the problem, it places einphasis on the
problem rather then the subjeot. This is confirmed by the results of
Ruger?'s experiments with wire~puzzles which show that intelligent
adults may respond in a manner formerly considered typical of animals,
if faced with problems obscurely organized. In other words, whether
the subjeot be an enimal, a child, or an adult, different types of
respor)xse may be provoked by changing the set-up of the problem. (23
32=35

But what mekes a certain problem situation "obscurely

orgenized" for a particuler subject? It seems highly probable that
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such is a function of the subject!s lack of past experience with
this or simiiar situations. Random activity, then, is a function
of the newness of a situation while lack of sueh random movements is
a funotion of the transfer of past experiences

Absence of Chance as a Primary Factor.~ The two theorles

differ also concerning the role which chance plays in learninge
According to trial and error learning the sclubion comes first by
chance. (See Thorndike, p. 6) But if the learning act is complex,
the chance solution is aoquired only gradually (See Ruger, p. 16).
Pechstein says:

Whether the learning is on the motor or the ideational
level, the learner seems to stumble upon the adaptive aotivity, and
may properly be said to have learned by "trial and error." (28:74)

Such chance in the learning process is defined by Carr:

The discovery of the solutlon may be characterized as a
matter of chance only in so far as the time of its occurrence can
not be predicted. (6:90)

But Koffke holds that although chance and insight are not
opposed to one another, for insight frequently comes through the
employment of chance, yet insight is prerequisite and fundamentals
He says:

Instead of the solution arisin§ first by ohance, and therew
after becoming more or less "understood,” understending, or an
appropriate transformetion of the field, precedes the obgeoﬁive solue
tion, (18: 205)

These two theories are seen not to differ concerning the
presence of chance in the learning process, but as to the part which

it plays in learninge The trial and error theory assets that the

adaptive act comes by chance in that its coming is not predictablee
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The opposing theory contends that before the adoptive act appears
insight must have preceded. In the light of the hypothesis of this

~ investigation it eppears highly probable that the only thing prere-
quisite to chance is pagt experience with a like situation which the
chance act brings abouts,

Sudden Learning.~ Where the situastion is complex enough

that the subject cannot solve it immedliately, yet the solution is
within the cepacity of the subject, the insight theory holds that the
learning act will appear suddenly. Wheeler gives this as another
criterion of insight,

Sudden formation of configurational responsese Rapid rises
or falls in the learning cwrve, depending upon the fashion in which
the curve is plotted; sudden solving of problems when responses were
previously controlled by chance distribution of conditioning factors;
sudden elimination of long routes to the goal; sudden abandoning of
wasteful procedures. (43: 519-520)

Yerkes likewise gives as a criterion of insight:

Appearance of critiecal point at which the organism suddenly,
directly, and definitely performs required adaptive act. (50:158)

Koffka also seys:

To be sure, a true solution often follows after a perplexed
period of trial and error; but in this case the difference is even
more striking, for the animsl suddenly gives a start, stops a moment,

and then proceeds with a single impulse in & new direction to the
attainment of the goales (18:181-182)

But in this instance s 88 in the case of immediate learning,
the advocates of triel and error learning contend that learning will
take place suddenly only in very simple situations, that is, ai.mplg
from the viewpoint of the learner. Carr is representative of those

holding this vlew when he says;
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The correct response 1s fixated and the wrong acts are
gradually eliminated during a series of repeated trials. (6:92)

We have already noted certain situations which by their very
nature force sudden solution (see pp. 43-44)e Bubt in those situations
which do not of themselves force sudden solution, what is it that
makes for learning in that mamner? The simpler and more adequate
explanation would be that sudden solution is a function of the gradual
acoumulation and transfer of experience gained by trisl and error
activity; the fusion of such experience in the solution coming sudden-
lye Even then it may be that the sudden fusion of such experiences
is largely a function of the nature of the situation.

Reaction to the Situation as a Wholee= The two theories

differ again in respect to the method of perceiving and abttacking the
situations The insight theory holds that the subjeot tends to see
the situation as a whole from the start and therefore reacts to it
as & unit (see Smith, pe 31)e Wheeler gives as a criterion of
insi.ghh:

The perception of a goal in its relation to a total stimulus-
pattern end self propagation toward it., (43:519)

Ogden also says:

Learning as here desoribed is not a provess of accretion seee
It is a patbtern and not a content which analysis reveals in the
destruction of a previous whole, and in the creation of a new, though
subordinate, wholee, Likewise a synthesis of two or more wholes is
effected pattern-wise and not by mere sccretion. (26:251)

On the other hand, Carr, describing trial and error learning

says:

The orgeanism never reacts to the'compléx situation as e
unity It reacts to the situation in a selective and analytical manner,
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{.e., it adapts to first one aspect of the situation and then to
another. (6:90)

Thorndike also says:

All learning is analytic. The bond formed never leads
from absolutely the entire situation or state of affairs at the
moment. Within any bond there are always minor bonds from parts of
the situation to parts of the response. (39:32)

And again:

The connections made may then be, not absolutely with the
gross situation as a total, but predominately with some element or
elements of it «.¢vse The action of a situation is mors or less .
separable into the action of the elements that compose it .... that
even they (animals) illustrate the gensrel Law of Partial Activity.
(39:14) o

Does the subject ever perceive and react to a situation as
e whole when that situation is absolutely mew? Is not such a method
of attack a funotion of the transfer of past experience which has
previously associated the parts of a situation thus organizing them
into a whole?

Learning of Relationships.~ The two theories differ also

concerning their interpretation of the perception of and reaction to
the relational elements of the learning situstion. The advooates of
insight consider the learning of relationships between the elements
of a situation and the various relations of subject to the situation
a8 a criterion of msigh_t. Wheeler gives this in his list of eriteria:

Responding to the constant but abstraot features of changing
stimulus-pattern; learning the relatively brightest light of a chang-
ing combination; "transfer" affects. (43:519~520)

Koffkae, interpreting Kohler's work, says:

This Kohler contends that the manipulation of things with
reference to their important material relations can be employed as

? crite:;ion of behavior with insight - that is to say, of intelligence.
18:217
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Alpert interprets insight, in a like menner (see criteriom,
pe 38)es With respect to this perception of the relationship between
subjeoct and goal, Wheeler says:

The perception of a goal in relationships which have been
encountered previously may be taken as a oriterion of insight. Since
any particular goal, for example food, never presents itself twice
in exactly the same configuration of stimuli, any perception of a
goel involves new features and can, therefore, be considered a
criterion of insight. (43:126)

Those favoring the theory of learning by trial and error
feel that their theory quite adequately accounts for the 1earning of
relationships, thus making umnecessary what they feel is the vaguer
term insighte They consider that the association of things and
events in the contipuity of experience is sufficient to account for
the learniﬁg of relationships in situations. Repetition of such
contiguous experiences was formerly stressed, but more recently
Thorndike has developed the Principle of Belongingness as being more
potent (see pe 6)s Carr, using the term "mesning" in about the same
sense ‘that the insight ‘advocates use the term "relations " makes use
of past experience in accounting for the learning of such:

External objects do not intrinsiocally possess meaning;
Rather they are endowed with meaning by the percipient organism, and
the amount and character of the signiflcance that they attain is a
function of the individual's experience., (6:121)

Agein:

Meaning represents a reflective and analytical mode of
utilizing the effects of past experlence in effeoting a readjustment
and the extent to which it is present is a function of the degree of
difficulty that is encountered. (6:124)

The question may well be raised: camnot the learning of

relationships be adequately accounted for in terms of trial and error
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learning plus the transfer of past experience from similar learning
situations? And again, if the situation is absolutely new will the
subjeot perceive any relationships in it prerequisite to the learning

of such by trial and error activity?

Mentel Aotivitye.= The two theories differ also as to their
interpretation of the fole of mental activity as opposed to overt
activity in the learning proocesse The advocates of insight learning
contend that if there is evidence of mental activity preceding the
overt adaptive response, that is indicative of insights TYerkes gives
the folbwing as one of the criteria of insight learning,

Survey, inspeotion, or persistent examination of problematic
situation; hesitation, pause, attitude of concentrated attention, (50:
156)

Wheeler also gives this criterion:

Periods of initial delay prior to the execution of a new
performance, that is, hesitabing while studying a novel situation.
That is presumably a symptom that the configuration is forminge (43:
520)

Koffke gives this interpretation of the term insight:

We use this word insight without theoretiecal presupposi-
tions, in the common sense in which everyone tekes it. If one knows
that he is about to remowe a ring in a certain puzzle, and that in
order to do so he must first move this pilece and then that, turn the
puzzle over and do something else, his procedure “will be said to
possess a greater degree of insight than the procedure of another who
simply goes ahead without any plen at all, (18:179)

Wilmoth uses the term insight in this menner in her study:

Random or trial and error movemenits were accompanied by
acts of observing and comparing the middle~sized approach with the
other two. This period reveals maturation of the learning proocess,
and in this experiment was the basis of what may be called insightful
behavior. (45:65)
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Meany studies of the learning process have made the
distinction between human and animal leerning in terms of the former
being by mental activity while the latter is on the plane of overt
movement. (See Ruger, pp. 14-15) As a result many of the studies
in animal learning have set as their purpose that of determining
whether or not animals can reason. Many of these students have set

~ a8 the oriterion of insight behavior the ability to reason and have
classified the verious ﬁpeoies according to whether or not they possess
that sbility; that is s as to whether or not they possess the capacity
to behave with insight,

The advocates of the trial and error theory hold that their
theory adequately accounts for all learning behavior whether that
behavior is on the level of overt or mental activitye Carr holds
that mentel activity is dependent upon preceding overt activity, the
former being the more primitive end fundemental (6:101)s Carr also
considers that overt and mental learning behavior are desoribable in
the same manmmer:

The two methods of adjustment are identical in most respects.
Both invelve a motivating problematic situation, a variable, persistent,
and analytical mode of attack which is continued until the solution is
more or less accidently discovered, and a series of repeated trials
to perfect and fixate the correct responses. In both cases the
problem is solved in terms of previous experiences acquired in dealing
with simllar situationss, The motor method involves a series of overt
responses to a perceptual situation while reasoning is primarily
charaoterized by the fact that it employs ideas as substitutes for or
representatives of those movements or perceptss In the simpler types
of reasoning esse the subject utilizes ideas as substitutes for movee
ments instead of performing theme (6:191)

Pechstein also says:
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Random spontaneous activity, either in movements or ideas,
is present in all such learning, and the discovery of the adeptive
response comes only after a provess of "try, try again," either on
the motor or ideational level. (28:76)

But it may well be questioned whether mental activity can
be taken as a legitimate eriterion of insight learning with the
assumption that such phenomena cannot be adequately explained by
means of the trial and error theory. Mental learning may be found
not to be essentirlly different in method from overt learning.
Furthermore, mental sclution may be found to be possible only upon
the basis of past experience whioch has been originally gained by
means of overt trial and error learning,

Sumnary e= In summary, these two theories of 1earnihg differ
in the following respects: (1) learning is either immediate or else
sudden, according to the insight theory, while the trial and error
theory holds that all learning in complex situations is gradual;

(2) the insight theory has mo place for either random activity or
chence in the case of immediate learning and holds that insight is
Mdmental to both chance and random aotivity in the cese of sudden
learning; according to the trial and error theory, random activity is
the first stage in the learning process in which chance plays en
importent role; (3) the insight theory describes learning as the
perception of and the reaction to the situation as a unit which is
greater than the sum of its parts; while the trial and error theory
desoribes all learning as snalytic in whioch the situation is perceived
end reacted to by parts; (4) the insight hheoryvconsiders that the

conception of an& reaction to relationships in a situation (parts of
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the situation to one another, parts Yo the whole, goal to the subject)
can be adequately desoribed only by the term insight; the trial and
error theory holds that this ‘phencmenon of learning behavior can be
better and more simply explained by the laws of association and the
principle of belongingness; (5) the insight theory holds thet the
mental activity preceding the overt adaptive act is a oriterion of
insight; the trial and error theory sees both the mental and overt»
behavior in the learning process as describable in the same manner,
and the latter prerequi.si'“be and fundamentel to the formers.

The question has been raised in the case of each criterion
of insight as a mode of learning whether such behavior could not be
better and more simply explained by trial and error learning with the

subsequent transference of experience thus acquired to new situationse
Problems Remaining for Experimental Investigation

Meny questions have been raised which melke necessary further
experimentation before they can be answereds All of these questiona
involve the validity of the hypothesis which has been advanced by
this investigatioh, namely, that all alleged instances of insight learne
ing are merely instences of the transfer of solutions, previously
acquired bﬁr trial and error learning, to new situations. More factual
ovidence 1s needed in order to answer the following questions:

lo Will learning take place immediately or suddenly when
the subjeot lacks past exper;enoe with the essential elements concerned
in the problem? Or phrased in another way: are immediate and sudden

learning (oriteria of insight learning) merely a function of trial and
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error leaming plus the transfer of past experience?

2+ VWhat is the role which chanoce play; in the learning
process? Is insight as a mode of learning prerequisite and fundae-
mental to chance or is insight in such case merely the transfer of
past experience?

3 Is thers anything in the solution of a problem on the
mental level which cannot be adequabely described by trial and error
learning with the aid of past experience?

44 Does the subject ever react to the relations in a
situation or to the situation as a whole excep'blon the basis of
associations of those elements which have been previously learned by

trial and error and are now transferred to the situation?:
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CHAPTER III
AN EXPERIMENTAL ANALYSIS OF THE CRITERIA
OF INSIGHT LEARNING

Introduction

In order to answer bthe questions which were raised and
to experimentally test the hypothesis which has been advanced
certain learning problems were devised and the learning of varlous
subjeots observed and interpreted.

The subjeocts used in these expériments, woere as follows:
(1) a female gorilla, named Susie, approximately six years of age;
(2) @ male chimpanzee, neme Romeo, approximetely four and one~half
years of age; end (3) eight children of both sexes, ranging from
two years and six months to seven years and three months of agee
The gorilla and chimpanzee were inhabitants of the Cineinnati
Zoologiocal Gardens, end the experiments were conducted with them in
their usual quarters. The children used were those of the Cincinnati
Parkway Day Nursery, at which place the experiments were conducted.
Whenever possible and profitable the learning experiments were
duplicated with all subjeots; however, this was made impossible ab
times due to the peculiarities of a certain subject, and at other
times was made unnecessary due to previ‘ous experiments which had been
conducted by others,

68
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No great originality is claimed for the problem situations
themselvess The problems were chosen with the view of satisfying
the prerequisites for such as laid down by the insight advocates.
The problems were all surveyable from one point., There were no
hidden mechanisms, It was possible to solve the problems mentally.
In some instances there was some past experience with like situations
which was definitely a possession of the subject. In other instances
there was no such significant past experim}ce with the essential
elements of the situation upon which the subjeot could drew. The
study was, to a great extent, an analysis of how the subject used
that past experience gnd the bearing which that use had upon the
criteria of insight learning,

The learning problems coneisted of the following: (1) the
use of a stick as an implement to rake 11; food placed beyond the
subjeot's reach (subjects: the gorilla and the chimpanzee); (2) the
putting of two sticks together to reke in food (subject: the
chimpanzee); (3) the opening of & puzzle-box locked by bars to be
moved in certain ways (subjects: the gorilla, the chimpanzee, and
the children). The learning situations and the apparatus will be
desoribed in detall in comnection with the report of each lesarning
problem. A description of the experiments and the results obtailned

follows.

Food snd Stick Problem with the Gorilla

Introduction.= This problem has been used with the higher
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primates, Yerkes (49, 50) and Kohler (19) being perhaps the first

to use this learning situation under stri ctly experimental conditlons.
Both of these experimenters have interpreted learning in terms of
insights This present experiment is an attempt to gain new data which
will throw light on the alleged eriteria of insigfrb learninge.

Yerkes (49, 50) has been the only one who has experimentally
studied learning in the gorilla, His results were that the gorilla,
Congo, could not solve this problem on her own initiative. Thus the
resulté of this experiment may be significant for the general‘psychology
of animal learning as well as the implications which these results may

have for the respective theories of learninge

Experimental Situation and Procedure.-

The Subject.= The gorilla, Susie, used in this experiment
was a female gorilla estimated to be about six years of ages A4s far
as the published evidence is concerned this is the second time that
a gorilla has been the subject for psychological experimentation
(the only other instance being that of Yerkes with the gorilla,
Congo (49, 50)). *

Place and Times~ This experiment was conducted with Susie
at her usual quarters at the Cincinnatl Zoological Garden. The
experiment was made during the period of January 18-22, 1932, the
learning trials being conducted each day, excepﬁ Sunday, between nine

and ten AM,

*

This being the case, and the behavior of Susie being so
different from that of Congo, a more detailed desoription of her be-
havior is given in Appendix A, as such 1s not especially germahe to
the problem at hand,
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The Learning Situation,= The setting- of the problem was
in Susie's sleeping quarters which fwrnished excellent conditions.
During the day Susie was ordinarily in a glass enclosed cage, in an
adjoining room, where she was on display for the benefit of the
public, This outer cage was joined to the sleeping room by means of
a tunnel +through which she oould gos A door closed the tunnel at
the entrance of the sleeping room, This sleeping room consisted of
a room 8' x 12' in which Susie's cage was ‘g)uilt. Her cage was
approximately nine foot long and five and one-half feet wide at one
ond and three and one«half feet wide at the other end. ‘J_Jhe walls
of the room served as one side and the wider end of the compartment,
while the other side and the narrower end was partitioned off by
means of bars,

The problem was each day first set while Susie was out in
the outer cage. The door was then opened while she came into the
sleeping room, emd.was immediately closed behind her. After Susie
had once oome into the sleeping room where the probl«sin was set, it
was impossible to make her go back into the tunnel while the problem
was being re-=set without upsetting her so much émotionally that
further experimentation would prove impo ssible. Therefore, more
food was placed on the table with her present in the cege and while
she was in possession of the sticks |

Food was placed on a table just outside her ocage, the food
being placed beyond her reache. This table (see Figure 1, pe 62) was
fastened to the bars of the cage by means of iron strips and bolts,

The dimensions of the table were 26" x 30". The food was placed in
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Fige lo= Table and General Setting for the
' Food and Stick Problem with the
Muao
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the center of the 'baﬁle about six inches from the side farthest from
the subjects The bars of the cage were Jjust wide emough to allow
Susie to get her hand through up to her wrist. A stick, the
dimensions of which were 1" x 2" x 24", was placed on the table,
extending halfway into the cages

The experimenter end the keeper were always in the room
during the experiment (but not in the cage itself). |

The number cfjbrials run in a day dvepended‘ upon how well
Susie continued to be motivated by the problem situation, but in
general the entire time of ;xperimantation for a day did not run over
forty-five ninutes consecutivelys

Records.= A time record was kept of each trial, the time
oohaist.’mg of the interval from the instant Susie entered the room,
or the time food was placed on the table in her presence, to the time
Susie obtained the foods A desoriptive record was also kept of her
learning behaviore

Criterion of Learning.= The oriterion of learning consisted
of four successive solutions with no errors. An error was any random
movement which revealed that the subject did no£ know how to use the
stick to get the food, e.g., reaching for the food with the hand,
pushing the food in the wrong direction, etce Y'I.‘his eriterion of
learning, though an a.rbi.tfary one, is obviously a harder one than
the insight psychologlsts have been acoustomed to sets They have
been content when the subjeot solved the problem once. The present

experimenter feels that one solution cannot be taken as a oriterion
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of learning, but that repeated solution without error is necessary.

The Learning Dato.-

Trial 1l (January 18) Susie notices the table immediately
and coming o it tekes the stick in one hand and reaches with the
other hand trying to get the food, Being unable to reach the food
she ceases her efforts immediately and sits down on the floor and
begins playing with the stick. She returns to the table (three minutes)
reaches first for the food with her hend, and then thrusts the stiock
through the bars and waves it first in the air above the food and then
‘back and forth on the table, knocking the food from side to side, Her
attention is not direoted toward the food itself, Quite accidently
the food is knocked within reach. Susie does not see the food
knocked closer to her and is still sliding the stick back and forth
on the tables Presently she looks down at the table and sees the
food close to the bars end reaches ite Time: 3 minutes, 45 seconds.

Trial 2. (January 18) Susie gets the stisck from the table
and without trying to reach the food begins playing with the stick.
She returns to the table (two minutes) and putting the stick through
the bars waves it back and forth, the farther end resting on the

. tables - The food is knocked from one side of the table to the other,
but no closer to here She then takes the stick back into the cage
and races about with iW, then sits down snd begins playing with it
Bhe returns to the table (about six minutes) and thrusting the stick
through the bars waves it back and forth across the table without
striking the foods She now sits down end begins playing with the
stick again. As the food is not in a very advantageous position the
experimenter moves it. BSusie immediately rushed to the table and
putting the stick through the bars knooks the food from side to side.
Hor attontion is directed to the food during these actions, but her
movements are uneuccessfule She soon returns to her play with the
sticks At about the end of fourteen minutes she returns to the table
and pushing the stick through the bars so that it rests on the table,
she pushes it back end forth with her hand, at times thrusting it out
and pulling it backe In the course of such sctions the farther end
of the stick happens to get behind the food, the stick itself being
at about a forty-five degree angle to her. The stick is pulled in
and the food comes with it, falling into the oagee. She sees the food
and immediately pioks it upe Time: 15 minutes, 30 secondse

Trial 3. (January 19) Susie immediately tries to put the
stick through the bars, but In so trying she holds the stick
horizontally to the wvertical bars. Being unable to get the stick
through the bars this way she drops it and beats upon her chest
angrily. She then sits down and begins playing with the stiocks Five
minutes pass with no attention given to the food, The experimenter

- then places some additional food on the table and Susie immediately
rushes to the table., She pushes the stick through the bars so that
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it rests on the table. She then pushes the sbtiok back and forth
with her hand. The stick is pushed about in a random manner, knocke-
ing the food from side to side. In the course of such behavior the
food is knocked within reaching distance, Susie's attention was
directed toward the food, and seeing it knovked closer to the bars
she reaches and getsit, Time: 7 minutes, 34 seconds,

Trial 4. (Jamuary 19) Susie immediately pushes the
stick through the bars toward the food, then pushes the stick from
one side of the table to the other, The food is pushed to the left
gside of the table, Susie soon ceases this behavior and taking the
stick within the cage begins playing with it. She returns to the
table (about fomr minutes) and first pushes the stick toward the
food, then picks up some straw in her cage and pushes it toward the
food, The stick accidentally falls from the table, falling betwsen
the soreen wire and the bars and floor of her cage. (See Figure 1,
pe 62) In trying to recover the stick she pulls it horizontally toward
her in such wey that the screen wire is being pryed off. With great
difficulty is she stopped from this destructive behavior, but as soon
as the stick is gotten out for her she tries to re-place it that she
may continue her destruction, but is unable to do soe It is some
time before inbterest in this wanes and she returns to the table (about
thirteen minutes). She pushes the stick out on the table and pushes
it back and forth. In the course of such behavior the farther end
of the stick gets behind the food, the stick itself being at about a
forty=five degree angle toward her. Susie immediately pulls the stick
in and the food with ite Her attention was directed toward the food
and she reaches, getting ite Time: 14 minutes, 20:seconds,

Trial 5. (January 19) Susie comes immediately to the table
and pushes the stick out on it in such a way that the farther end of
the stick is behind the food, the stick itself belng at about a fortye-
five degree angle to hers She pulls the stick in and the food come
with it. Time: 45 seconds. :

Trial 6 (January 20) She comes to the table and reaches
for the food, OShe then sits down and begins playing with the stick.
During the course of her play she notices the wire screen which she
tried to tear off the day before and tries to insert the stick as
before but fails, It is about five mlnutes before she returns to the
table and pushes the stick toward the foods She waves the stick back
and forth, the farther end resting on the table. Now she drops the
stick on the table and pushes it aboubt with her hand. She pushes the
stick toward the food and then pulls it back toward her. This is’
done regardless of the position of the stick to the food; that is,
regardless of whethsr the stick is in front or behind the foods In
the cowrse of this activity the stick gets behind the foods Immediately
Susie pulls it in end the food comes with it. Time: 6 minutes,

45 seconds,
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Trial 7, (January 20) At the begimning of this trial the
experimenter was in possession of the stick. Before the stick could
be given Susie she picked up g straw and tried to use it to get the
food, The stick is given her and she immediately drops the straw
and waves the stick sbout in the direction of the foods She then
takes the stick into the cage and plays with it, At about two and
onew~half minutes she returns to the teble and pushes the stick oub
on it in such a way that the farther end is behind the food, She
immediately pulls the stick in and the food with ite Time: 2 minutes
and 50 seconds,

Trial 8, (January 21) Immediately Susie pushes the stick
on the table and seoures the food in the same way that she had gotten
it in triel 7. Time: 30 seconds, ‘

Trial 9, (January 21) Food secured immediately in the
same mamner &s in the two previous trials. Time: 10 seconds,

PTrial 10, (January 21) Susie pushes the stick out on the
table and pulls it toward her as before, but the stick did not happen
to get behind the food., She then takes the stick into the cage and
begins playing with it, She notices the torn secreen wire and tries
to again insert the stick theres Being unable to do this her
inberest in it soon wanes and she returns to the table. The stick
is first held in the hand and waved back and forth, the farther end
resting on the tables The stick is then dropped on the table and
pushed with the hand toward the food, then pulled toward her. The
stick does not get behind the food so the food was not raked in,
Immediately Susie pushes the stick out againe This time the farther
‘end gets behind the food and the food is raked in as she pulls the
stick toward hers Time: 2 minubtes, 10 seconds,

Trial 11, (January 22) Susie immediately pushes the
stick out on the table so that it lies with the farther end behind
the foods She then quickly pulls it ine Her attention is directed

toward the food and her actions all seem to be purposives Time: 8
seconds,

Trisl 12, (January 22) The food is secured immedietely in
the same mamner as in trial ll. Time: _12 seconds.

Trial 13. (Jenuary 22) Same, no errors. Time: 15 seconds.
Iriel 14, (January 22) Semes Time: 15 seconds.

Trial 15 (Januery 22) Sames Time: 25 seconds,

Trial 16. (January 22) Seme, Time: 20 secondse
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Interpretation.~ Susie's learning ourve for this problem

is presented in Figure 2, page 68. The curve is in terms of time
taken per trial as errors in this learning process would be extremely
difficult to enumerate. Despite the rather erratic character of this
learning ourve there is a gradual diminution in time required for
solutione The wide difference in time required on trial 1 and triel 2
is to be explained by the fact that success in both instances was
largely a matter of chance, and Susie did not observe the chance _
happening in the foﬁner triale Trial 2 shows that all she might have
learned in the first trial was that the stick was in her hend and
being weved in the direction of the food when the food was securede
But simply waving the stick at the food in trial 2 did not achieve
solution since the stick did not happen to strike the food in the same
way. The sudden’rises in the curve on trisls 4, 6, and 10, are due to
the diverted interest in trying to tear up the cages

The experimenter felt that Susie had reached the meximum of
her ability to master the situation when the time required for solu=-
tion stayed consis‘ben’bly under thirty seconds for six trials
dis'bri'bu'bed over two successive days, and especially since there
wWere no errors in these trialse

A very casual inspection of the learning data reveals the
decided trial and error tendencies in the learning process. Omly
very gradually did the conocept of an effective use of the stick
develope The first impulse was to reach for the food with the hand.

When this reaction proved futile, the next impulse was to play with
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‘the stick, the stick itself becoming a goale When the stick was
finally used it was merely something to wave around in the air and
on the table in the direction of the foodes Quite accidently did the
food and stick come into contact in such a way that the food was
knocked within reache Susie was not looking at 'bhé food during this
activity and there can be little doubt but that the solution was
accidentals Little learning could have taken place as a result of
this chance behavi.or sj.nce Susie did not observe directly the consee
quences of her actions,
In triel 2 Susie learned a more effective use of the stick.
She learned that the stick could better be manipulated through the
bars by laying the stick on the table and then pushing it about with
the hand, But her movements in that trial were not in any way
purposivé 3 she did not first see what to do and then do it. She was
simply engaging in triel and error aoctivity, in the ocourse of which
- the stick happened to come into contact with the food in such a way
as to achieve solution, But during this second trial Susie was
watching the food and so saw the consequences of her random acte
From trials 2 to 7 Susie seems to have gradually learned
the adventage of "stick behind food" so thet when thet relationship
was achieved by chance in the course of random menipulation, she
immediately recognized it and pulled in the stick end the food with
it. The insight psychologists would undoubtedly claim that the
ability to recognize this adventageous situation brought about by
chance was indicative of imigh'b; that is, that insight was prere=

quis:’.'te‘t'o chance (see pe. 48). But how was the ability to perceive
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and react to this advantageous chance situation acquired? The
first time Susie secured the food she did not learn from that experi-
ence any definite use of the stick due to the fact that she did not
observe her own movements and their consequencess The second time
she obtained:the food it was by chance that the stick, in the course
of rendom activity, was placed behiﬁd the food so thet it was raked
ine But Susie was observing her own movements end their consee
quences this time, Thus Susie learned from this experience a
reletionship between the stlick in a certain poaition to the food
end the stick pulled in a certain way, that is, an association was
formed. Gradually, in subsequent trials, whenever this rolationalk
position was achieved in the course of trial and error activity, it
was recognized and properly responded to. We may now say that Susie
has insight into the problem; that is, perceives relationships, bub
this insight as a fact of experimnce was merely a product of trial
and error aotivitye. If follows that insight cannot be thought of as
a mode of learnirig. It oan, at most, be thought of as the end result
or the fact of 1ea?ning. Learning, as such, takes place by means
of trial and error.

Susie had further to learn how to achieve that relation
of stick behind food, so that the stick would be placed there pure
posively. Thet learning tock place very gredually, maturing in the
eleventh trial. (The immediate success in trial § seems, in the light
of the subsequent trials, to have been & matter of chences)

Theré is no evidence to show that Susie ever first decided

what to do and then did its The problem was solved on the level of
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The question may be raised as to why Susie ever used
the stick in respect to the food. Even here past experience seems
sufficient as explanation. In triel 4 Susie endeavored to use
»straw as she had used the stick. | Again in trisl 7 before Susie was
given the stick she plicked up a straw in her cage and tried to use
it as a substitute for the sticke But it may have been that all
along Susie was simpiy using the stick as ;a, substitute for straw;
and experience proved it to be a better implement. The strew had
been a part of her emviromment for years and she had had ample oppore
tunity to learn its many uses in the course of random behavior,.
Subsequent experiments revealed that Susie often used straw as an
implement, though it was a very poor one. But unless we aio willing
to assume that Susie was born with an instinct or an innate idea to
use straw as an implement to secure things out of her reach, we must
conclude that such was learned in the course of trial and error
activity. |

Sumneryee

l. The gorilla learned to seoure, by means of a stick,
food placed on a table outslde her cage and beyond her reach. This
learning was achieved on her own initiative,

~ 2 The learning was on the level of overt trial and error

movemente There was no evidence that she first saw what to do and
then did it.

3¢ Chance, in thg: course of random manipulation, played

an importent role in learning. Chance solutions preceded i‘ecognition
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of the consequences of the essentlal actse

4, The ability to recognize and to respond to relations
brought about by chance oan be adequately explained on the basis
of the transfer of past experience, which past experience was
originally learned by trial and error; hence we do not need the
concept of insight as a mode of learning for such explanation.

Be The subjeot did not perceive or react to the relation-
ships in the situation until such relaﬁonsh.j.ps were learmed, end
learned gradually, by contiguous experience gained in the course of
trial and error sctivity. Subsequent use of such acquired experi-
once constitutes merely the transfer of past experience. We oq.nnct
speak of insight as a method of learning, but only as a word %o
desoribe the end result or fact of learningQ

6e There is evidence that Susie transferred to this
problem some learning which she ha(.i acquired in her experience with
straw, which transfer served a8 the basis for her first responses

with the stick in relation to the food,

Food and Stiok Problem with the Chimpanzee

Experimental Situatlon and Procedure.-

ar

Sixbject.- The chimpanzee, Romeo, used in this experiment
was a male chimpanzee about four and one=half years of agee. If
one may venture a guess this subject may be sald to possess a
better disposition (as far as adaptation to the experimental situa-
tion is concerned) ‘and a higher intelligence than the average of

his species (this comparison being based upon the genersl published
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desoription of chimpanzee behavior)e (51:336-337)

Place and Times.= The experiment was conducted in the
subject!s usual quarters in the Cincinnati Zoological Gardens, The
timel of the experiment was between ten and eleven A.M, on January 22,
1932,

The Learning Situation.= As nearly as possible the learne
ing situation wés made like that of the former experiment with the
gorilla. The cage in which the chimpanzee was kept is approximately
10! x 20', At one end of the cage is a door leading into an ante-
cage whioh is approximately 4' x 4's The floor of this ante~cage
served as a substitute for the tablee The bars of the cage Were
wide ®nough to allow the chimpanzee to reaoh through the entire
length of his arme Food was placed beyond his reach and a stick
1" x 2" x 26" was placed on the floor, extending halfway into the
cage. (See Figure 3, p. The.)

While the problem was being originally set the chimpanzee
was kept in a smaller cage which was within the larger cage and
which was locabed at the opposite end. (This smaller cage was his
sleeping compertment,) While the problem situation was being ree
set the keeper attracted the chimpanzee's attention to the other end
of the cage. Only the experimenter snd the keeper were present during
the expériment s both being outside the cages, »

All the trials for the learning .of this problem situation
were on the same daye

Recordss~ A time record was kept of each trial, the time
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interval consisting of the time from the instant the subject came
to the stick and the food to the time the food was secured. A
descriptive account was kept of the sub:jeot's learning behavior.

Criterion of Learning.- The oriterion of learning con-
sisted of four successive successes without error. An error cone
sisted of a random movement which revealed that the subjeot did not
know definitely how to solve the problem (such as reaching for the
food with the hand).

The Learning Data.=

Triel 1, (Janmuary 22) Romeo tekes the stick from where
it is between the bers of the ante-~cage and sits down and begins
playing with it, He apparently saw the food but made no effort to
try to geb its Seven minubes pass, during which time he plays about
the cage with the stick. The stick is broken and the experimenter
gives Romeo another. He begins his inspection of the new stick end
then proceeds to play with it as with the othere. At about eight
minutes he comes to the bars of the ante~cage and reaches for the
food. He has left the stick on the floor behind him, Being umable
to get the food he returms to his play with the sticks. At about nine
minutes he returns to the foods This time he has the stick with him.
He sits down on the floor and then very slowly, but definitely, he
takes the stick in his left hand and rakes in the foods During this
last behavior with respect to the food there was not one random overt
movement, Time: 9 minutes, 10 seconds,

Trial 2. Romeo tekes the stick into the cage and begins
playing with ite At about the end of a minute of such play he comes
to the bars of the ante~cage, with stick in hand, He sits down on
the floor and teking the stick in his left hand begins raking in the
food. The food is pushed too far to the right and he immediately
shifts the stick to the right hand and finishes raking in the food.
Time: 1 minute, 20 seconds.

Trial 3. The food is secwred immediately. The stick is
held in the left hand. There are no random movements. Time: 10
seconds,

Trial 4. Same, Time: 15 segonda.

Trial S5¢ . Sams. Time: 12 secondse.
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Irial 6. Seme, Time: 10 secondss
Trial 7. Semee Time: 10 seoconds.

Trial 8, Same. Time: 14 secondse

Interpretatione~ The data for the learning in the case

of the chimpanzee with the stick seems on the surface to indicate
an entirely different kind of learnings, Here there is none of such
overt trial and error movements as appeared in the case of the
gorilla. The ourve of learning, in terms of time, (see Figure 4,
pe 77) makes a sudden drop between trials 1 and 2 and then stays
consistently lowe The long time taken on trial 1 is to be explained
largely by the fact that during that trial the play motive was more
potent than the hunger moti.ve; The stick as a new plaything was an
end in itself rather than a means to another end. The solution
mey be spoken of as immediate, rather than suéden s 8sinoce the
chimpenzee did not make any random movements while attending to the
food with the sticke 1In fact s the solution came so suddenly and
easily that éne doubts whether it was ever a real problem.

The play motive predominated again for the first minute
in trisl 2, In the following trials this motive waned and the hunger
motive became more potents The stick then ceased to be a thing with
which to play and become a means to another end.

The ease with which the chimpanzee solved the problem may
well raise the question as to whether it was in reality a problem for
him, Wilmoth (see p. 46) concludes from her-study that if there is

immediate sclution there is no problem for the subject, hence no
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learning takes place. Bubt unless thga chimpanzee had at some time
back in the past actually used a stick to rake in food, then for

him there was something new in this situation, and that "something
new" he had to learn. (That is, unless we assume that the problem
was solved by instinctive behavior or by innate ideas.) The question,
then, is this: what experience had the subjeot had with this situa-
tion, or elements of it? The keeper says that Romeo had had
possession of a stick only once before this experiment and then for
about 'bweﬁty minutes time, during whioch time he merely played with it.
There was no food present with which the stick ocould have been usede
It may beé concluded, then, that the subjeet had ‘never solved this
exact problem before, and that when he did solve it, learning, to
some degree, must have taken places But in the light of the ease
with which he did solve the problem it may be assumed that very little
new learning took place. This raises the question: what experience
with similar situabtions had the subject had? He may not have used a
stick as a 'means of raking in things out of his reach but he mey have
previously learned %o use things like a stick for such purpose, What
things or thing similar to a stick had he had experience with? In
his cage there is always an ebundance of rice straw. This straw is
very long and heavy. In the course of subsequent modifications of
this experiment the chimpanzee often used strew as a substitute for
the stick when the stick did not prove to be efficients Also the
chimpanzee has often been observed to use straw with which to scrape
the glass which encloses his oage, the glass itself being beyond his

reach. May it not be that when the chimpanzee was using the stick
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he was merely using it as a substitute for the straw? (The use
of the straw itself has presumebly been learned originally in the
course of random behavior,) .

This problem was made simpler for the chimpanzee because
he had past experience with similar situations vhich he transferred
to the situation, This transfer of past experience limited the
need for overt trial and error activity. Bub since the stick was
not exactly like straw and the food was not exactly 'bhe same as the
things which he had pushed about with straw, there were new slements
in the situation. These new elements had to be learneds Therefore,
the first reaction, though it was in terms of past experience, was
no less a itrial even though it was correct, and the learning was no
less trial and error in methode Immediate solution, then, is not
indjcative of insight, but a function of the amount of relevant past
experience which the subject has to transfer to the situation.

Summary o =

le The chimpanzee solved the problem of using a stlck as

en implement to seoure food placed beyond his reach outside the cages
2 The problem was solved suddenlye There were no random
movements, no errors, with respect to the goals
3s There is no reason to assume iﬁsigh‘b as an explanation
of this sudcien solution, The transfer of past experience with like
situations is sufficlent to account for this suddenness of learninge
4, There is no reason to suppose that no problem existed
for the chimpanzee. There were some new elements in the situation,

hence they constituted a problems But the past experience possessed
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by the chimpanzee, which past experience hed been acquired by trial

and error activity, limited the need for trial and error activity in
this situation. Since there was something new (here was a stick instead
of straw, and here was food instead of a "thing-a-bob") the first overt
"try" was no less a trial and the behavior no less trial and error, or

better, trial and successe.
Food and Jointed=Stick Problem with the Chimpanszee

Introduction.~ This problem situation has beern used by

Kohler in experimenting in chimpenzee learning end the learning has
been interpreted by him in terms of insighte The question has been
ralsed as to whether or not this learning could not better be
acoounted for in terms of trisl and error plus the transférence of
past experience. This problem is especially well adapted to the
subjeot at hand and the purpose of this studys The subject solved
the single stick problem practiocally immediately. We have interpreted
this immediate solution in tems of the past experience which the
subject brought to the situation. If this 5.n'bez‘-pretation lie correct,
then a more complicated problem ought to reveal overt trial and

error movements. ('By "more complicated" we mesn a problem with which
the subjeot has less relevant past oxpofienoe‘.) The jointed stick
pré'blem would be more complicateds There is only one new element in
it for the subject to learn, that is, to join the two sticks together
purposively to get the foode But it may well be assumed that the
subject has had no past experience with this element, When a problem
contains a distinetly new element how will learning teke place? In

such case are the oriteria of insight learning over satisfied? This
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problem should answer these questions.

Experimental Situation and Procedures=

Place and Timee= This experiment was conducted during the
period of January 26~29, 1932. The learning trials were held epproxie
mately between ten and eleven A.M. each day.

The Learning Situation.,~ This learning situation was
identical with the one in the preceding problem, with the following
exception: +two sticks, instead of one s were provided. These stidcks
were hollow bamboo, both being twelve inches long. One stick was
smaller than the other so that it might be fitted easily into the
end of the larger one, Either stick, used separately, was too short
to be effective in reking in the food. The only way in which the
problem could be solved was to join the two sticks together and use
this constructed implement to reke in the food. The two stiocks were
placed beside each other, extending halfway into the ante-cage. (See
Figure 3, p. 74, for the general setting of the problem.)

Records.= A time record was kept of each trial, the time
consisting of the interval between the instent the subject reached
the bars where the food and stické lay, and the instent the food was
obtaineds A deseriptive account of the learning behavior was also
recorded. |

Criterion of Learninge= The oriterion of learning consisted
in four successive solutions withoubt errors An error was any attempt
to get the food without the use of the jointed stiok (as, reaching for
the food with the hands, trying to get the food by the use of one of

the stiocks, eto.)e
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The Learning Dateew~

Triel 1. (January 26) Romeo makes no attempt to get the
food, though epparently he sees it. He plcks up the two sticks and
begins playing with theme At about three minutes he notices the
hole in the end of the larger stick and inserts his thumb into it,
After doing this several times he picks up the smaller stick and
tries to insert it, but fails. He then plceks up some straw and
succeeds in getbting some of it into the hole in the larger sticks
He immediately pulls the straw out, however, He now resumes his
random play behavior with the sticks. At about five and again at
six minutes he tries to insert the smaller stick into the hole in
the larger one, but fails. He comes to the ante~cage at about nine
minutes and tries to rake in the food with first the larger stick
and then the smaller one, Not succeeding, he resumes his random play
behavior. Several times he tries to poke the smaller stick into the
larger one, but fails due to the fact that his movements are not well
enough coordinated, This play continues until thirty minutes have
passed and Romeo seems to have given up getting the food, The exper-
iment is disconbinued and failure recorded, :

Trial 2. (January 27) Romeo reaches for the food with
the hand, then tries to rake it in with the larger stick. He then
begins playing with the two sticks, Presently he notices the hole
in the larger stiock and pokes his thumb into ite Pulling his thumb
out he immediabely picks wup the smaller stick and succeeds in
inserting it into the hole in the larger one. He plays with this
jointed stick for about onewhalf minute, then in the course of his
play pulls the joinbted sticks aparte He plays with the two sticks
for some time. At the end of about twelve minutes Romeo comes to
the ante~cage and tries to rake in the food with the larger stick,
Not suecceeding in this he plays about the cage with the two sticks.
At about fif'teen minutes he puts the two sticks together again, but
after playing with them for some time, pulls them aparte. After play~
ing about a minute after this he comes to the food and tries to rake
it in with the smaller stick, the larger one being left on the floor
behind hime He then returns to the larger stick and resumes his
rendom playe. After playing a while he succeeds in Joining the two
sticks together. He plays with this jointed stick for a little while,
then comes to the ante-sage with it and using it succeeds in raking
in the foode Time: 17 minutes, 20 seconds,

Trial 3., (January 28) Romeo inserts the smaller stick into
the larger one almost immediately and plays with the jointed stiock
until it falls apart. He continues his play with the stiocks untila®
the end of two and one~half minutes he comes to the ante~gage and
tries to get the food with first the smaller, then the larger stick.
Failing in this, re resumes his plays. During this course of this play
he puts the two sticks together several times but always pulls them
apart either immediately or in the course of subsequent play. At
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about ten minutes he tries to get the food with the larger stick.
He returns to his play. For about five more minutes he plays
about the cage, all the while with the sticks. Again he puts the
sticks together and after playing a while, brings the jointed stick
to the bars of the ante-cage and using it secures the food, But,
as in trial 2, there is no evidence that Romeo ever put the two
sticks together purposively to get the foods They just happened to
be btogether when he made this last attempt to get ite Time: 16
minubes,

Trial 4. (Jenuary 28) Romeo picks up the larger stick
and tries to get the food with ite Then he plcks up the other sbtick
also and plays with the two. At the*end of about a minute he inserts
the smaller stick into the larper one. Almost immediately he comes
to the antew=cage and using the jointed stick rakes in the food.

There is no evidence that Romeo put the two sticks together in order
Yo use the jolnted stick to get the food. However, there is some
evidence to show that he did recognize the advantage of the jointed-
stick when it was achieved. Time: 1 minute, 18 seconds,

Trial 6o (January 28) He first tries to get the food
with the larger stick., Failing in this, he takes both sticks into
the cage and plays with them. At the end of about a minute and onee
half he inserts his thumb in the larger stick, then puts the smaller
stick into it, Immediately, he rushes to the ante-cage and rakes in
the foods Time: 1 minute, 50 seconds.

Trial 6 (January 29) Using the smaller stick he tries
to get the foods Then he takes the sticks into the cage and plays
with thems At the ond of about two minutes he inserts the smaller
stick into the larger one, He plays with the jointed stick for about
oneshalf a minute, then he looks at the food in the antewcage and
rushing across to it, uses the jointed stick to rake in the food,.
Time: 2 minutes, 45 seconds,

Trisal 7. (January 29) Romeo picks up the two sticks and
sitting down on the floor in front of the ante~oage he immediately
puts the two sticks together and gets the food, Time: 40 seconds,

Trial 8. (January 29) Semes Time: 48 seconds,
Trial 9. (January 29) Same, Time: 37 seconds,

Trial 10. (January 29) He puts the two sticks together
immediabely but in using the jointed stick to get the food, it falls
apart, The smaller stick has fallen on the floor in the ante~cage
out of his reach. Immediately Romeo uses the larger stick which he
holds in his hand to rake in the smaller one, puts the two sticks
together again and gets the foodes Time: 1 minube, 15 seconds,
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Trial 11, (January 29) The sticks are put together
inmediately and the food gotten. Time: 39 seconds,

In'&erpretation.- The sudden descent in the learning curve

for the chimpanzee in this problem situation might seem, on the
swrface, to indicate insight learning. (See Figure 5, p. 85) The
curve descends suddenly between trials 2 and 3, and then stays
relatively low until learning is completes But a more thorough
analysis of the learning dabte reveals that the problem was solved
by trisl and errore Instead of sudden, or almost immediate, solution,
as in the case of the single stick problem, the first trial lasted
for thirty minutes and ended in failures, During this trial there was
nothing but random pley activity with the sticks and response in
terms of past experience with the sticks in relation vbo the food.
In trial 2 on the next day the chimpanzee seemed to have almost given
up getting the food as he played for about twelve minutes before he
made an atbempt to seowre its His reactions were in terms of past |
experience. He came to the bars time emd time again and tried to
got the food with either one of the sticks used separately. When
experience should have proved this response futile it was still coﬁ-
tinued. This behavior corresponds to that of the hunans in Ruger's
puszzle problems (see pp. 14=15), |

We can only conclude that the subject reacts in this learn-
ing situation in terms of trial and error (as far as the essential
element of the learning situation is concerned) because of a lack
of past experience which will make possible immediate solution withe
out overt 'l;ria.l and error movemente The subjeot's past experience

being insufficient to achieve immediate solution, that experience had
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to be galned in the course of trial and error actlvity in the
problem situation 1tselfs

Chance played a dominant role in learnings The hollow stiok
attracted the chimpanzee's attention. A hole meant something to be
investigated - it meant the poking of something into ite The first
thing used was his thumb, then the smaller sticke Straw was then
poked into the hollow sticke It may well be assumed that in his
behavior with the stidcs he was transferring much past experiemnce
learned with the straws, Finally he succeeded in getting the smaller
stick inserted into the larger, but when he had accomplished this his
purpose seems to have beqn fulfillede This activity was an end in
itself, not a means to an end. He either played w:.th the jointed
stick until it fell epart or else he pulled it aparty During the
course of this play he occasionally came to the antewcage and tried
to rake in the foods It was me:ely by chance that upon ome occasion
the two sticks were joined when he abttempted this., They had not
been joined for that purposee But that chance happening in the course
of random behavior achieved solution. But it took several repetitions
of this chance solution to affect learning; that is, to achieve
recognition of the relation between the two sticks Joined and success
in getting the foodse In trial 4 ﬁhgt recognition came suddenly, bubt
if recognition, as such, ever came, it had of necessity 'Eo come at
one time, hence suddenly.

But there is a difference between recognizing the advantage
of a relation whicﬁfhas béen achieved by chance, so that it is

responded to, and the purposive achieving of that relation itself,
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It took several more trials for the chimpanzee to learm purposively
to effect that relation,.

There is no reason to use the term insight with its
respective oriteria to desoribe this learnings Insight is not
needed as prerequisite and fundamental to chance, Past experience
alone is sufficient to explain learning behavior in the former part
of.'hhe leérning process. The subject reacted in terms of his past
experience until a chance response achieved solutions Trial and error
activity with its attending chance, plus the transference of pamt ex=
perience, completely describes the learning behavior.

Sudden solution of itself could not be taken as a legitimate
criterion of inslght learning in this problem, since the solution
could come in no other way, On the other hand, learning took place
gredually, the sudden maturing of learning being a function of the |
nature of the problem itself. It is well worth noting that the
chimpanzee first solved this problem without knowing just how he did
it; in fact, that realization came to him very gradually in repeated
solutions,

Sunmary ¢ =

1, .The ciimpanzee solved the problem of joining two sticks
together to make a larger stick which was effectively used to secure

food outside the cages

2¢ The problem was solved on the level of overt trial and
error movement, There is no evidence that the chimpanzee first saw
what to do and then did it.

3e The solublion of this problem hy means of overt trial
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and error is to be explained by the fact that the problem was

more complicated for the subjeot than was the single stick probleme
By "more compliocated™ we mean merely that the subject had less past
experience to transfer to the situation. Thus overt trial and

error is seen to be a function of the newmess of the problem. It
follows, then, that t}}e solution of a problem immediately and without
triel end error activity is a function of the transfer of past ex-
perience and as such is not a valid coriteria of insight learning,

4, Chance played a domineting role in the solution of
the problem. In the course of reandom play sctivity the chimpanzee
chanced to do cerfain things which led to the solution of the
probtlems Response to the goal was in terms of past experience until
a chance successful act resulted in solutione.

Be There is no need to assume that there is insigh'b pre=
requisite and fundamental to chence which mekes the latter effectives
It took several repetitions éf the chance solution to effect
recognition of the consequences of the chance aet; that is, it took
several repetitions of the experlence of the contiguous elements of
the situation before recognition of the essential relations of the
problem was'effected;

6e Sudden solution caennot be taken in this problem
situation as a criterion of insight since solution took place without
true learning. Learning itself cmme very gradually, the sudden
maturing of the learning being a function of the nature of the situa=
tion, The word insight can be used only as synonymous with the word

learning; that is, to describe the fact of learning,
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Puzzle-Box Probleme with the Gorilla

Introduction.= Puzzle boxes (sometimes called problems

boxes) have frequently been used to study the learning process in
both animels and humanse The puzzle~box furnishes the opportunity

ﬁo devise problems ranging from the relatively simple to the very
complexe Some experimen{;s using the puzzle~box have been oritlocized
vigorously because they have contained hidden mechanisms which had of
necessity to be learned accidentally or that the manipulation of the
mechanism wes itself not fitted to the subjects useds The present |
puzzle~box situations have been devised with these eriticisms in mind.
There are no hidden mechanismse The entire problem situation is
surveysble from one pointe It would be possible to solve the problem
mentally. The subject used has the natural means (that is, hands)
with which to manipulate the mechenisme. It may well be assumed that
the subject had no paS'l'; experience with the essential elements in the
first problem situation, Thus learning had to teke place in the
problem situation itself and could be observed.

The present puzzle-box problems are a modification of those
used by verious previous experimenterss The learning situations theme
selves are not so new, but the purpose of the experiments is distinectly
new,

Experimental Situation and Procedure.e

The Puzzle-Boxe= The puzzle-box (see Figures 6 and 7 for
& photograph of this) was a box 15" x 16" x 156", mede ok one inch

board., Figure 8 gives a detailed picture of this boxe The 1lid (see

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



90

X, Figure 8, pe 92) was locked by means of iron bars one and onee
fourth inches wide and three~eights inch thick. These bars were
fastened in most instances to the 1id and the 1id was locked by
sliding them under ecatohes fastened to the box. (See Figure 9, p. 92)
The box was held in place by nailing it to the floor and by means of
an iron band which bolted to the bars of the cagee All this stability
of construction was made necessary because of Susie's extreme strength
and tendency toward destrdytion.

In problem (a) there was only one bar locking the box, this
bar being in the center of the 1lid (see "a", Figure 8, p. 92). The
1id could be unlocked by moving the bar to the right. In problem (b)
there was another bar added to the left side of the 1ids This bar
was otherwise identical with "a" (see "b", Figure 8, p. 92). In
problem (c¢) there was e third bar added to the left side of the 1id
(see "c", Figure 8, p. 92). This bar wes identical with the others
with the exception that it could be moved clear of its ocatch only by
moving it to the left. In problem (d) the 1id was locked by means of
three inter-locking bars (see Figure 10, p. 93)s These bars had to
be moved in a serisl order of g, "™, "o", as "a" blocked the course
of "b" until the former was cleared of its catch, and likewise "b"
blocked the course of "o" until "o" was first moved,

Procedures~ Ths problemswere presented in the order of
(a), (b), (e¢), (d)e But Susie was unable to solve problem (d),
therefore problem (e) was presented. This proble:_n consisted of two
interelocking bars ("b" and "e", see Figure 10, p. 93). After 1aam§

ing on problem (e) was completed, problem (d) was presented again and
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Fig, 7.~ Photographic View of the Pugzle-Box,
Showing the General Setting of Problem
(d) in the Cage of the Gorilla.

Pigs, 6,- Photographic View of the Puszle-Bex,
8 g ‘the Gensral Setting ef Problem
(e) in the Cage of the Corilla,
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a, b, e, are the bars locking the box;

d, e, £, are the catches;

x 1s the 1id; and

Yy is the stationary part of the top of the box,

Fig. 8. Top View of the Puzzle=Box Showing the Lid
Locked by the Three Bars as in Problem (c).

@
SscrroN R R
(See section AA of Figure 8)

Fig. 9e~ Drawing of the Catch by Meens of Which the Bers
"Were Locked.
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a, b, ¢, are the bars locking the box;
- 4, e, £, are the ocatches;
X is the lid; and .
¥y is the stationary part of the top of tho boxe

Fige 104~ Top View of the Box Showing the Lid Locked
by the Three Inter-Locking Bars, as in
Problem (d).
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learned.

Before presenting the learning problems tliemselves Susie
was sllowed to learn how to open the 1id of the box by pulling up
on one bar placed in the center of the boxe The catch was not on
the box at this time. As food did not seem sufficiently to motivate
Susie, and as she seemed strongly motivated by the desire to play,
allarge rubbér ball was placed in the box to motivate her to open it,
When Susie once obtained the ball she was allowed to keep possessiocn
of it for a few minutes during which time she played with it. The
keeper stayed in the cage during these experimentse At a signal from
the experimenter he obtained the ball from Susie by merely commending
her to give it to him end holding out his hand for ite Susie was
then made to sit on a tree stump at the other end of the cage while
the ball was placed back in the box by the keeper who kept himself
between Susie end the box in such a way that she could not see him
re~set the barse

Criterion of Learninge= The criterion of learning consisted
of four successive successes without errore 4&n error was eny abtempt
to move a bar in the wrong direction or an attempt to move a bar out
of its proper serial order.

Records.~ A time record was kept of each trial, the time
consisting of the interwvel from the instant the subjeelt reached thé
box to the time the 1id was raised, A descriptive account was also

kept of the subject!s learning behaviore
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The Lesarning Datae

(a) One bar moving to the right

Triael 1, (January 25) Susie comes to the box immediately
and tries to 1lift up on the bare. 5She looks through the orack where
the 1id closes and seeing the ball inside displays an intense desire
to get it. She beats on the top of the box, plcks at the hinges,
chews a corner of the box, then picks at the band around the boxe
Now, standing in front of the box, she tekes hold of the bar with
her right hand and moves it back and forth several times, leaving it
closeds During this behavior with the bar her eyes ere focused on
something outside the cagee Accidentally she pushes the bar clear
of the catch with her body, but does not notice ite Presently she
1lifts up on the bar, opening the boxe Time: 2 minutes, 10 secondse

Trial 2. (January 25) She inspects everything sbout the
box, picking at the hinges and the band around the box. She beats
on the side of the boxs Teking hold of the bar with her right hand,
and with her eyes fooused on something outside the cage she clears
the bar on the catch. Feeling the ber move she immedistely looks
down and 1ifts up on the bar, opening the boxe Time: 1 minute,

B0 seconds, ‘

Trial 3. (Jenuary 25) Susie's attention is directed to
the bar immediately. With her left hand she tries to push it in the
wrong direction. This 1s atbtempted several times. Then she shifte
to the left corner of the box and teking the bar in her right hand
she pushes it clear of the cateh. Again she was not looking at the
bar when she did this, but immediately looks down and 1if'ts up on the
bar. Time: 1 minube, 30 seconds,

Triel 4. (January 265) She attends to the bar immediately.
Sitting in front of the box she tries to push the bar in the wrong
direction, using her left hande She then shifts to the left carner
of the box and taking the bar in the right hand pushes it oclear of
the oatch and 1ifts up on ite She was spparently looking at the bar
this time. Time: 45 meconds,

Trial 6. (Jeanuery 25) Coming to the front of the box
Susie tries to push the bar in the wrong direction. Each time she
tries to push it horizontally she follows this action by trying to
pull up on the bare She now chews on the corner of the box, then
taking the bar in her left hand clears it and 1ifts up on ite Time:
40 seconds,

Trisl 8. (January 25) Susie first tries to 1ift up on
the bar. Then quite accidentelly she pushes the bar clear with her
shoulder. Immediately she sees the new position of the bar aend lifts
it up. She has apparently learned the advantage of the bar movede
Time: 32 secondse
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Trial 7. (January 27) She tries to 1ift up on the bar
with her right hand, She then beats angrily on the side of the box.
She bites at the bar, Then, taking the bar in her right hand she
clears it and 1lifts ups Time: 1 minute, 10 seconds,

Trial 8. (January 27) Teking her position in front of
the box she tries to lift up on the bar, She shifts quickly to the
left corner of the box and using her right hand pushes the bar cleare
Her eyes are not focused on the bar during this process of clearing
the bar with the right hand, but feeling the bar move she quickly
looks down and 1ifts up on it, Time: 20 seconds,

Trial 9. (January 27) Susie comes to the front of the
box and tries to 1ift up on the bar with her right hend. She then
immediately shifts to the left cormer of the box without taking her
hand off the bar, and with her eyes focused on something outside the
cage, she clears the bare. Looking down immediately she lifts up the
1id, Time: 28 secondse

Trial 10, (January 27) Same behavior as in trial 9.
Time: 12 seconds.

Trial 11, Same. Time: 8 seoqnds'.__

Irial 12¢ Sams._ Time: 22 seqonda',

Trial 13, Seme., Time: 18 seconds.

Trial 14+ Same. An automatism seems to have developed,
consisting of the following behavior: coming to the front of the box
and trying to 1ift up on the bar, then moving to the left comer of
the box and pushing the bar clear with the right hand. During this
process Susie is not looking at the bar, but always looks immediately
down when she feels the bar move and then lifts up on it, Time: 27
seconds,

Trial 16, (January 28) Susie comes to the left cornmer of
the box and bries to 1lift up on the bare Then she pushes it oleer
of the catche She is looking at the bar during this behavior. Time:
12 seconds,

Trial 16, (Jesnuery 28) She comes to the left corner of
the box immedIebely and with the right hend clears the bar of its
ecatch and 1ifts up on its Her .eyes are focused direotly upon the
bare. No errors were made, Time: § seconds,

Triel 17, (Jenuary 28) Seme as in triel 16. Time: 4
seconds,
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‘Trial 18, (January 28) Seme. Time: 4 seconds.

Triel 19. (January 28) Same. Time: 5 secondse

(b) Two bars moving to the right

Trial 1. (January 29) Taking her position in front of
the box Susie attacks first the new bar which she clears of its
catche She then clears the other bar end 1ifts up on it, opening the
boxs She uses her right hand during this process and her attention
is directed toward the bars. There were no errors. Time: 7 seconds.

Trial 2. (January 29) Same as in trial 1. Time: 3

secondse

Iriel 3, (Jenuery 29) Seme. Time: 3 secondsi

Triel 4. (Jeanuery 29) Samee Time: 4 secondse

(c) Iwo bars moving to the right and one bar moving to the
left

Trisl 1. (Januery 29) Susie clears bar "a" and then bar
"b" and immediabely attacks the new bar - bar "o" (see Figure 8, p. 92).
But she tries to push her "o" in the wrong direction; that is, in
the seme direection in which she haé learned to push the other bars.
She returns to the other bars and moves them as far to the right as
they will go and then tries to 1ift up on bar ™a®. She now returns
to bar "o" and tries to push it to the right. She moves bars "a" and
"b" back end forth and tries to 1ift up on thems They are left clear.
She then pushes bar "o" clear with her left hand, and immediately
grasps ber "a" with her right hend and 1ifts up the 1lide Time: 1
minute, 47 seconds, .

Trial 2. (Januery 29) Susie clears bars "a" and "b® with
her right hand end tries to 1ift up on bar "a". She then takes bar
"o" in her left hemd and clears ite She immediately returns to bar
"a" and 1ifts up on it, opening the box. Time: 165 seconds,

Trial 3. (Januery 29) She clears bar "b™ with her right
hand and bar "o" with her left hand almost simultaneoufigy, then
clears bar "a" with the right hand and 1ifts up on it. No errors.
Time: 4 seconds, :

Trisl 4, (Januery 29) Bars "a" and "o" afd cleared with
the right hend, She then tries to push bar ®e" in the wrong direction
and tries to 1ift up on it. Bar "o" is now pushed correctly and she
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lifts up on it, opening the boxe This time she used the right hand,
to work bar "o". Time: 12 seconds,

Trial 6, (Jenuary 29) Clears bars "a" and "b" immediately
end tries to push bar "o" the wrong direction with the right hand.
' Bar "o" is now taken in the left hand and cleared and lifted up on.
Time: 6 seconds.

Trial 6. (Jsnuery 30) She clears bars "a" and "b"
correctly with the right hand and tries to move bar "o" in the wrong
direction, She immediately moves "o" correctly with the left hand
and opens the boxe Time: 6 secondse

Trial 7. (January 30) Susie quickly clears bar "b" with
the right Rand and bar "c® with the left hand almost simultaneoulgy,
then clears bar "a" with the right hand and 1ifts up on ite No
errorse Time: 6 seconds,

Trial 8, (January 30) Same as in trial 7., Time: 6
seconds.

Triel 9. (January 30) Same. Time: 5 seconds.

Trial 10, (January 30) Same, Time: 3 seocomdse

(d) First presentation of three inter-locking bars

Trial 1. (February 1) Susie clears bar "a" and tries
to push bar "b" in the wrong direction (see Figure 10, p. 93).
She tries to push bar "o" in the wrong direction, Bar "b" is opened
and then closeds Closes "a", then opens it, closes and open it again.
Attempts o push "o" in right direction. Beats on the side of the
box. Tries to push "e"™ in the wrong direction. She now leaves the
box for sbout two minutes. Coming back agein she closes and opens -
agein "a", Leaves box for a while and coming back to it sits down
on ite 5She now plays ebout the cage for some time. Coming back to
the box at the end of about seven minutes she beats on the side of the
box, tries to push "b" the wrong direction, then pushes it right,
clearing ite Now she pushes "o" right direction but not quite clear
of its catch, and tries to 1ift up on ite Lying down on her back in
front of the box she beats the side of the box, then taking hold of
bar "o" with her foot she pushes it clear of the catch. Quickly she
jumps up and lifting up on bar "¢" opens the boxe Time: 12 minutes,
57 seconds,

Trial 2, (February 1) Susie clesrs "a" immediately and
tries to push "o" in the right direction. She then olears "d" and
tries to 1ift up on "o", Not being able to 1lift up on "o" she quickly
clears it and lifts up, opening the box. -Time: 30 seconds,
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Trial 3. (February 1) She tries to move "b™ the wrong
directione Clears "e"., Tries to move "o" the right direction., She
now oclears "b", closes it, and then opens it again. Clears "o" and
1ifting up on it opens the box. Time: 66 seconds,

Triel 4. (February 1) Tries to move "b" and "o" in the
right direction, then olears "a", Tries to move "e" in right
direction., Moves "a® back and forth several times, leaving it clear
of the ocateh, Tries to move "c" the correct way and then tries to
1ift up on ite Clears "b" and tries to 1ift up, then clears "c¢"
and 1ifts up, opening the boxe Time: 36 seconds,

Trial 5. (February 1) Susie triss Lo move "b" and "c®
in the correct directions, She now olears "a" and tries to move "o".
Tries to push "b" the wrong direction then pushes it correctly,
clearing it. She mow lifts up on "o", tries to push it the wrong way,
pushes 1t correctly and 1ifts up on it, opening the box. Time: 47
secondse

Trial 6. (February 2) Susie clears bar "a" immediately
then tries to push "b" the wrong direotion, but immediately pushes
it correctly. Clears "o" and 1ifts up on ite Time: 7 seconds,

Trial 7. (Februery 2) She immediately clears bar "a"
and tries o push "b" in the wrong direction. Tries to 1ift up on
"o", then tries to push it the wrong way., She now closes "a", opens
it, closes it, and opens it again. She opens and closes "b". She
now leaves the box for a while and returming tries to 1ift up on
"p®. Bar "a" is now closed and she tries to 1lift up on "c". She
beats angrily on the box end then leaves it for e whiles Returning
to the box at the end of about three and one~half minubes, she clears
"a®", tries to 1ift up on "e", then opens and shuts ™a" several times,
leaving it closeds Tries to 1ift up on "b", and opens and closes
"a" several times, leaving it closeds She tries to push "c" in the
wrong directiony She beats on the box againe Five and one=half
minutes have passed and all the bars are now closed, She picks abt
the hinges and the band around the box, looks cutside the cage a
while, then clears "a" and tries %o ?ush "o" in the correct direction.
She beats on the box, then closes "a. She now lies down on the floor
and rolls over, accidentally opening "a". She now gets up and opens
"b", but closes "a", which again closes "b"., She now leaves the boxs
Eight minutes have passed. She walks about the cage beating her
chest and gritting her teeths She seems very intent upon opening the
box but wnable to do sos. She returns to the box and chews on the
corner of the 1lid, "a" is worked back and forth several times, and
left opene She leaves the box and walks about the cage grititing hex
teeth. She returns soon and closes "a" and beats on her chest, She
moves "a" back and forth several times, leaving it open, then tries
to 1ift up on "e". She now leaves the box and interests herself with
other things about the cage, occasionally coming to the bars and looke

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



100

ing at the experimenter. At the end of about twelve minutes she
returns to the box, picks at the hinges, tries to 1lift up on "

then leaves the box. At the end of 15 minutes the experiment is ’
discontinued for the day as Susie shows no more interest in trying
to open the box,

Trial 8, (February 3) Susie clears bar "a" and tries to
1ift up on "o'. Partly clears "b" and tries to 1ift up on "o". She
now closes "a", thus closing "b™ alsos She beats on the side of the
box, clears "a" and beabs on the box again. She tries to 1ift wp on
"o", She stands on the box and beats on her cheste She now closes
"a" and opens it again, then gets a straw and tries to poke it into
the crack through which she can see the balls She closes and opens

"a", and then opens "b".  S8ix minutes have passeds She leaves the
box for a few seconds, and returning tries to 1ift up on "e". She
then beats on the box. Accidentelly she pushes "¢" clear of its
catch with her body but does not observe it move. Presently she 1ifts
up on' "c¢" and the 1id is raiseds Time: 7 minutes, 20 secondse

Trial 9 (February 3) Susie olears "a" and tries to 1ift
up "o". She gets a straw and pokes it in the orack at the balls She
again tries to 1ift "c", and being unable to do so 'beats on her chest,
then on the side of the box. She closes and opens "a" again. She
leaves the box for a while. Three minutes pass before she comes back
to the box, and clears "b"™, but closes it by closing a She opens

" again, tries to 1ift up on it, then tries to 1ift "o". She beats
on her chest, then closes "a" again, Beating her chest quite vigor-
ously she walks about the cage for a whiles Coming to the side of the
cage where the experimenter is standing she looks at him for a while.
Susie now plays about the cage for a while without giving attention
to the box, A little over seven minutes have passed when whe returns
to the box and works "a" back and forth several times, leaving it
opens She tries to 1ift up on both "a" and "o". Again she leaves the
box and beats on her chests There are signs of anger as she grits her
teeth and beats her chest, At almost twelve minutes she comes back
to the box and bites at one corner of the 1id, picks at the hinges,
and beats on the band around the box. Her behavior now resembles the
first reactions W the puzzle-box in that shs is attending to all
phases of the situation in an entirely random menner. It is evident
that up to now she has not acquired any learning of the essential
elements in the situabion. Yet she continues to be motivated by the
situation. The motivatlon is seen to be waning as she leaves the box
more often and stays eway longer each time, She is also becoming
emotionally disturbed over her lack of success., She closes and opens

"a", then opens "b" bu‘b closes "b" again by closing a". She pulls
up on both "a" and "c", then leaves the box again. She beats on her
chest and grits her teeth in anger, but before long gets interested in
playing and apparently forgets about the box. Laying on the floor she
plays with her feet, the straw, and anything else that comes within her
reache Several minubes pass and she shows no evidence of interest in
trying to open the boxe. Finally the experiment is discontinued and
failure to learn the problem recorded, Time: 18 minutes,
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At this point it was thought best to present the subject
with problem (e), two-inter-locking bars (see "b"™ and "o",

Figure 10, pe 93)e The learning of problem (d) was beyond Susie's
present ability. She had succeeded in opening the box several times,
and at times in a wvery short time interval, but the subsequent trials
have shown that such successes were merely a mabtter of accident in
the course of random aotivity. Furthermore, these chance solutions
did not effect any learning. Here is a problem which can finally

be solved by the subjec£ by chance in the course of random trial and
error activity, providing the subject keeps at it long emough. But
here is a problem which the subject can solve by chance and never
recognize the consequences of those chance actse It follows that we
cammot take solution itself as e oriterion of learning,

Why is it tha'h‘ the subjeot cannot achieve learning in this
situation? Can it be that the situation is merely too dfficult
because the subject la,eks past experience with the essential elements
conoerned in solution, and is unable to acquire that experience in
the situation itself? If this is true, then would not the subject
readily solve the problem if. provided with some past experience
relevant to the situation? Problem (e) was given in an attempt to
answer this question, with the thought in mind that if Susie solved
it, then problem (d) would be presented agein.

(e) Iwo inter=locking bars

Trial le (February 4) Susie tries to push "b" the wrong
direction, them tries to 1ift "c"., Returning to "b" she pushes it
clear, then tries to 1ift "¢", She then pushes "o" correctly and
1ifts up on it, opening the box, Time: 12 seconds,
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Iria} 2. (February 4) She tries to push "b" the wrong
way, then pushes it correctly. Immediately she clears "c" correctly
and 1ifts up on it. Time: 4 seconds,

Trial 3. (February 4) Taking "b" in her right hand and
"o" in her left hand she clears them almost immediately, and lifts
up on "o" immediabtelys No errors. Time: 6 secondss

Trial 4. (February 4) Same as in trial 3, Time: §
seconds, ‘

Trial 6o (February 4) Sames Time: 4 secondse

Trial 6. (February 4) Same, Time: 5 seconds,

(f) Second Presentation of Three Inter-locking Bars

Triel 1. (February 5) Susie tries to 1ift up on "c" then
clears "a™ with the left hand and clears "b" and "o" simultaneously
as before in the two interelocking bar problem. Lifts up immediately
on "c"s Time: 4 seconds,

Trial 2. (February 5) Susie pulls at "b"™ with her right
hand and "oV with her left hand simulteneously. Then she olears “a"
with her right hend, and pulling at "b"™ and "o" as before clears
them, and opens box by pulling up on "o". Time: 6 secandse

Trial 3. (February 5) Using only her left hand, as she
braces herself with the right hand on the floor, Susie clears the
bars in order with no errors and 1ifts up on "o", Time: 6 seconds,

Trial 4, (February 5) Bar "a" is cleared with the right
hend, then bar "b" with the right and bar "o" with the left hand,
Bars "b" and "o" were cleared simultaneously. No errorse Time: 3
secondse

Trial 5. (February 5) Same as in trial 4+ No errors.
Time: 4 seconds.

Trial 6, (February 5) Same., Time: 4 seconds,

Interpretation.= If a problem can be solved immediately

and without overt trial and error movements, in the absence of past
experience with the essential elements concerned in the situation,

then we might well expect the first simple problem (a) to be solved
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in that manner, But that problem was solwed quite otherwise. The
first resﬁonse was merely in terms of past experience; thgt is,
1lifting up on the bar as she had learmned to do préviously. When
that response was futile Susie resorted to random trial and error
activity, during which behavior the bar was cleared of the catch and
locked time and time againe The bar just happened to be clear of.
the cateh when she lifted up on it, opening the box. She had not
cleared the bar purposively. Agein in the second trial Susie did not
clear the bar purposively, but was looking outside the cage when by
chance she cleared it. From trials three to ten Susie lsarned a way
to open the box, which way continued as an automatism from trials
ten to fifteens This automatism with its erroneous acts was not
broken wntil Susie looked at what she was doing in the fifteenth
trials From then on the box was opened without errorse But in mo
instance can we say that Susie fi;'st saw what to do and then did it
‘in the absence of past experiences | |

Learning in problem (v) seems to satisfy the oriterion of
insight respecting immediate learning., Susie immediately attacked
the new bar and worked it consistently without errors. But we need
not assume insight as explmafion. This new bar was simply a dupli-
cation of the former one which she had learned to operate. Susie
merely transferred bodily her learning on the former bar to this
identical new bar, Immediate solution, then, is seen to be a function
of the transfer of past experiences

The above explenation of immediate learning as the result
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of the transfer of past experi eneé is definitely proved by the
results of problem (c)e In problem (c) there was a new element added;
namely, the new bar moved in the opposite directions First, Susie
reacted to this new bar in the light of her past experience. Had the
bar moved in the same direction as the other two which she had pre=
viously learned to work, there would u.nd.éubtedly have been immediate
learning by means of the transfer of»e’xperience. But since the bar
had a new element to be learned and could not be solved on the basis
of past experience alone, Susie resorted to trial and error activity.
In the course of this trial and error activity she chanced to push
the bar in the correct manner. Several repetiti ons of this chence
solution were necessary bto effect learnings It may be oonqluded from
this that immediate solution is a function of a great amount of
relevant past experience which is transferred to the new situation,
while trial and error activity is a function of no, or a small amount,
of such transfer,

Susie's opening of the three inter-locking bars in the first
presentation (d), and her achieving of success in a comparatively
brief time interval, and then utterly "going to pieces," presents some
interesting learning phenomenas It cannot be assumed that true learnw
ing has teken place until all errors are eliminated, and the perfeot

solution is repeated for a series of consecutive trialse It follows

that solution itself camnot be teken as a oriterion of learning, but
-rather,; repeated solutions without errorse Susie was solving her
problem but she did not know how she was solving it, Solution was

being achieved by pure chance when her random acts happened to come
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luckily in the proper ordere. However these chance successes did
not effect learning and in the last trial of the first presentation
of problem (d) behavior was as much a matter of chance as in the
first trisle The several solutions accomplished, and the short time
interval of many of them, cannot, therefore, be teken as significant,
Several successive solutions without error and in a short time, as
called for by the eriterion of learning, are possiblg only upon
recognition of the consequences of these chance actas it is this
alone which we can term learning,

The question, then, is raised: how did this learning finally
take place? The answer is that it was gradually achieved by trial
and error activity and the transfer of past experiencee The reason
that Susie could not learn the problem of the three inter-locking
bére was that she lacked sufficient past ‘experienoe with the essential
elements in the situatione This lack of pest experience made the
problem too compliceted for here But the learning of this complicated
problem was made possible when once she had learned to open the box
with the two inter=locking bars, problem (e)., Equipped with the
experience gained in learning problem (e), when Susie was again cone
fronted with the more difficulb problem (d), she transferred that
past experience to the complicated problem and readily learned ite

No theory other thaen the trial and error theory of learning
is needed to explain learning in this case. Here was a problem which
could not be originally solved by trial and error activity alone, but
which was finally solved by trisl and error aided by the transfer of

pest experience.
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There are four stages in the behavior exhibited in the
learning of these problems: (1) learniné; by trial and error activity
where there is little, or no, past experience to transfer to the
situation, but where the problem contains few elanents to be learned;
28 in problem situation (a); (2) immedieste learning without overt’
trial and error activity made possible by a large amount of transfer
of past experience to a problem which was extremely similer; as in
problem (b); (3) failure to achieve the learning of a problem cone
sisting of many new slements to be learned, due to the fact that the
problem was too complicated because of 1little significant past experi-
ence whioh could be transferred, and due to the fact that the subject
failed to acquire that experlence in the vourse of trial end errecr
aé‘bivi'by in the course of chance solution; as in‘ problem (d); and
(4) the learning of a problem by trisl and error and the transfer of
past experi emce, which problem was previously beyond the ability of
the subject to learn by trisl end error alone; as the learning of

| problem (d).
| The first response ® the puzzle box was to the boxras a
whole. In situation (&) Susie responded to everything about the box,
to the catches, to the hinges, to. the iron b;znd around the box, to
the bars - all these things were responded to about equally. In 8o
for as this was true we may say that the subjeot rescted to the
situation as a whole, but the subject so reacted simply because she
lacked. any learning of what constituted the essential elements in the
situation. However, these elements were reacted to, more or less,

one by one, and when chance acts in the course of this random behavior
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achieved solution while she was attending to a certein element,
that element tended to receivev attention in the subsequent tridls
whiie the other elements fenﬂed to be negleoteds Response to the
situation as a whole was a function of the lack of experience with
the essential elements in the situation. Learning itself took plgce
analyticelly as trial and error activity revealed these essential |
elements, It follows that response to the situation as a whole cannot
be taken as a valid oriterion of insight since such response simply
indicates that stage of behavior which is prerequisite to learning as
such,

Summeary.e

1. The gorilla succeeded in opening a puzzle-box in the
following problem situations: (a) the box locked by means of one bar
which cleared by moving it to the right; (b) looked by means of two
bars cleared by moving them to the right; (c) locked by three bars =
two cleared by moving them to the right, and one oleared by moving
it to the left; (d) locked by means of two inter=locking bars which
had to be moved in a serial order; (e) locked by means of three intere
locking bars which had to be moved in a serial ordere

2, Immediate solution took place only in the case of the
two bars which were cleared by moving them to the right, In this
problem the second bar alone wes new and it was a duplication of the
former which had already been learneds This immediate, errorless
solution was made possible by the transfer of experience. Hence the
concept of insight is not necessary for explanation as to the mode of

learming,
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3+ Whenever a situation presented a radically new aspect
the éubject resorted to overt trial and error movements as the
method of solution. When the situation, as in the case of the first
presentation of the three=inter-locking bar problem, was too come
plicated such a method was ineffective to achieve learninge By “too
complicated" we mean that the subject did not have sufficient past
experience to transfer to the situation. When the problem had been
made less complicated, by furnishing that experience (as by the learn=
ing of the two 1n;ber-looking bar problem) learning was readily
achieveds Thus a problem which was beyond the ability of the subject
to learn by trisl and error, was later learned by trial and error
aided by the transfer of experlence.

4. Chance played en important part in learning to manie
pulate effectively these barse Here was a problem which could be
solved mentally, but such was impossible except on the basis of past
“experience. The subject lacked that past experience bﬁt acquired it
readily by chance in the ocourse of random manipulation. There is no
need to assume insight as prerequisite or fundamental to chance in
these experiments, rather, insight as a fact of learning was a producte

5¢ Response to the situatlion as a whole does not indicate
insight learning, but indicates merely that the subjeet has not yet
learned the essential elements consid tubing the problems Learning

took place analytically in the course of trial and error activity.

Puzzle~Box Problems with the Chimpanszee

Experimental Situation and Procedure.~ These puzzle box

problems with the chimpanzee are s dupiication of ‘the puzzle box
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problems used with the gorille (see p.89 ), The same puzzle-box,

with its several varisations, was used and the order of procedure was
the same. (For a description of the box and the experimental procedure
866 ppe 89-93),

Problem (d) was presented before problem (e) in the oase of
the gorilla, because the experimenter Judged that the subjeot could
learn this complex problem without having first learned problem (e).
This error in judgment turned out to be a fortumate one, however, as
it resulted in furnishing much significant data concerning the
effeot of the transfer of past experience on the solution of difficult
problems, The same order of presentation of the problems was planned
with the chimpanzee, so that the learning of the two subjects might
be compared on identical problem situations.s However, since the
chimpanzee learned problem (d) on the first series of presentations,
there was no need to present problem (e).

Food was used to mobivate lvearning in the chimpenzee as it
proved to be a much stronger and more consistent motive than the bali’.

‘The same records were kept as in the experiment with the
gorilla, ﬁhe oriterion of learning, errors, etc., being identical.
(For a discussion of these see p 94.)

The Learning Data.-

(2) One bar moving to the right

Trial 1. (Januery 30) Romeo immedistely tries to 1ift up
on the bar &s he has learned to do formerly. When this fails to open
the box he climbs upon the box and begins to pick at the hinges, then
climbs down and picks ut the band eround the boxs Again teking hold
of the bar he tries to 1ift it up, then begins jerking at it
vigorouslye During this latter behavior he chances to pull the bar

. somewhat to the right so that it moves clear of the catoh and the lid
raised. Immediately he opens the boxe Time: 56 meconds,
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Trial 2. (Jenuary 30) His attention is directed
immedietely to the ber. He first tries to 11t the bar up, then
he plcks at the band arocund the box. Taking the bar in his right
hend he moves it back and forth seversal times slowly, then when it
is olear of the cateh lifts up on it, opening the boxe Time: 31
secondse

Trial 3. (Januery 30) Romeo first tries to 1ift up on
the bar. He then picks at the hinges on the 11d and the band ammund
the box. He climbs upon the box, then gets down and chews at a
corner of the lide Leaving the box he walks about the cage for a
whiles After asbout a minute away from the box he returns end teking
the bar in his left hand he clears it of the catch, but does not
attempt to 1ift it upe He chews for a few seconds at the corner of
the 1id, then 1lifts up on the bar, opening the boxe Time: 3 minutes,
10 secondse .

Trial 4. (Januery 30) Immediately he tries to 1ift up on
the bar, then moves the bar about halfway clear of the catch and tries
to 1ift up on it agaein., He then chews at the corner of the 1lid, and
picks at the hinges on the lid. Again, taking hold of the bar he
pulls up on it but in such a way that it is also moved the rest of
the way olear of the catch so that the box is openeds, Time: 58
seconds,

- Trial 6. (Jamuary 30) Romeo immediately tries to 1ift
up on the bar, then very slowly he moves it clear of the catch end
1if%s up on it, Time: 12 seconds.

‘Trial 6. (January 30) He moves the bar to the right
correctly and opens the box immediately. No errors. Time: 9
seconds.

Trial 7o (Januery 30) Same a&s in trisl 6. Time: 7
seconds, '

Trial 8. (January 30) Same. Time: 5 seconds,

Trial 9. (January 30) Same, Time: 4 seconds,

(b) Two_bars moving to the right

Trial 1. (February 1) Romeo tries to push bar "b" the
wrong direction, then clears "a" correctly. Returning to "b™ he
pushes it back and forth several times, then when it is clear of its
cateh 1ifts up on it, opening the box. Time: 45 seconds,

Trial 2. (February 1) He clears "a" immediately end tries

to 1ift up on it, then clears "b" and returmning to "a" lifts the 1lid.
Time: 35 seconds.
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Trial 3. (Februery 1) Romeo, using only the left hend,
clears first "a", then "b"™ and opens by lifting up on "a". No errors.
Time: 10 seconds.

Triel 4, (PFebruary 1) Seme as in triel 3, Time: 7
seconds,

Trial 6. (Februsry 1) Seme, Time: 11 seconds.

Triael 6. (February 1) Seme., Time: 4 secondse.

(o) Two bars moving to the right, end one moving to the left

Trial 1. (February 2) Romeo cleers "a" and then "b" with
no errors, and immediately tries to push "c¢" in the same direction. He
moves "a'" and "b" back and forth several times, leaving them clear of
their catches. Taking hold of "e" he first tries to 1ift up on it,
then he pushes it correctly and returns to "a" to 1lift up the lid. Time:
48 secondse :

Trial 2. (February 2) He clears "a™ and tries to 1lift up
on "b". Then he clears "b"™ and tries to 1ift up on it againe Then
‘he tries to move Mc" in the wrong direction but immediately moves
it correctly and returning to "a" opens the box, Time: 28 seconds,

Trial 3. (February 2) Clearing "e" and "b" with the left
and right hands respectively almost simultenecusly, he then tries to
1ift up on "a", He then goes to "e" and moving it correctly 1lifts up
on it and opens the boxe. Time: 20 seconds.

Trial 4, (Februery 2) Hanging from a rope which is just
above the box he pushes "a" and "b" open with his feet, then gets down
end tries to lift up on "a". - Immediately he leaves "&" and clearihg-
"e" correctly he 1lifts up on it, opening the box., Time: 40 seconds.

Triel 5. (February 2) Romeo sttacks "e" first this time,
olearing it correctly, then pushing "a" and "b" open, lifting up on the
latter, opening the box. No errors, Time: 8 secondse

Trial 6. (February 2) Seme as in trial 6. Time: 14 seconds.
Trial 7. (February 2) Romeo pushes "e" and "b" correctly
and tries to 1ift up on "a". Then he tries to lift up on "o", but

immediately pushes "c" clear on its catch and lifting up on it, opens
the box., Time: 16 seconds. ,

Trial 8. - (February 2) He clears the bars with no errors
in the following order: "o", "a", "b". Time: 12 seconds.

Trial 9. (February 2) Same as in trial 8, Time: 28
secondse.
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Trial 10. (Februsry 2) Samee Time: 16 secondse

Trial 11, (February 2) Ssme. Time: 32 seconds.

(d) Three inter-locking bars

Trial 1. (February 4) Romeo clears "a" immedistely, then
tries to move "o" in the correct direction, and follows by trying to
1ift up on ite He now returns to "a" and moves it over as far as it
will go to the right, end returning to "c" tries to move to the right
again., He then tries to 1lift up on "a", He apparently has not
noticed "b" on the side of the lid. He leaves the box for a while,
Returning to the box he moves "a" back and forth several times, leav-
ing it open, then tries to 1ift up on "o"., He whines a little and
leaves the box and walks about the cagee Coming back to the box he
approaches it from the right and notices "b™. He tries to 1ift up on
"p", then tries to push it in the wrong direction. Moving to the
front of the box he tries to push "e™ first in the right, then in the
wrong direction. Thenteking hold of "b" he pulls it toward him, clear-
ing it of the catch. He then tries to 1ift up on "a"., When this fails
he returns to "o" and first tries to 1ift it up, then moves it
correctly end lifts up onit, opening the box. Time: 3 minutes, 32
seconds. ‘

Trial 2. (Februsry 4) Immediately Romeo clears "a" and tries
to move "oV correctly. Returning to "a" he tries to 1ift it up. When
this feils he moves "a" back and forth several times, and then tries
to move "c" agein and lifts up on it. Then suddenly he notices "e"
and first tries to push it the wrong direction, then pulls it toward
himself, clearing it. Immedietely he tries to 1ift up on "e", then

moves it ocorrectly, end opens the box. Time: 1 minute, 46 seconds.

Trial 3. (February 4) Romeo approaches the right side of
the box and tries to move "b™ in the wrong direction, then tries to
1ift it upe Shifting around to the front of the box he tries to
move "e" correctly, then moves "a" clear and 1lifts up on it. Returne
ing to "o" he again tries to push it the right direction. Then taking
hold of "b" he pulls it toward himself, olearing it. Immediately he
tries to 1ift up on "a", then clears "e" and lifts up on it, opening
the boxs Time: 40 secondse

Triel 4. (February 4) Coming to the front of the box Romeo
tries to push bar "b" the wrong wey, then pushes it correctly, He
then clears "a" and tries to 1ift up on "o". He works "a" back and
forth several times, thus shutting "b". Bar "a" is left open. He
then pulls "b"™ open, and immediately goes to "e" clearing it and 1lift-
ing the 1id upe Time: 35 seconds.

Trial 6. (February 4) Romeo immediately tries to pull "b"
the correct direction. He seems to have learned the way in which it
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will move but has not yet learned the serial order of moving the barse
He then clears "a", and then tries to move "c¢" the correct direction.
Returning to "a" he moves it over as far as it will go. Taking hold
of "b" he pulls it toward himself, clearing it., Immediately it
attacks "g" clearing it and 1ifting up the lide Time: 33 secondse

Trial 6. (February 4) Coming to the front of the box he
tries to pull "b" toward him, then quieckly he shifts his hand to
"a" and cleers it. Returning to "b" he clears it, then tries to 1ift
up on "a", He then clears "c" and opens the box by 1lifting up on "c".
Time: 25 secondse

Triel 7. (February 4) Romeo approaches the box at the right
corner and clears "a" with the left hand and "b™ with the right hand.
This is done almost simulteneously. He then shifts to the fromt of
the box and eclears "e", opening the box by 1lifting up on it. No errors,
Time: 16 secondss

Trisl 8, (February 4) Coming to the front of the box he.

tries to pull "b" open correctly, then clears "a" and returning to "b"
clears it. Immediately he clears “c" and 1ifts up on it, Time: 8
seconds,

Triel 9. (February 4) Romeo immedistely clears "a%, then
opens "b" by pulling it toward him, end then clears "c", lifting up
on "o" to open the boxe No errors. Time: 10 seconds.

Triel 10. (February 4) - Seme as in trial 9. Times 9
seconds.

Trial 11. (February 4) Same. Time: 10 secondse

Trisl 12, (February 4) Bars "a" and "b" are cleared almost
immedietely with the left hand and right hand respectively, while
Romeo is at the right corner of the box. Quickly he shifts to the
front of the box and clears "e¢" with his left hand and opens the box
by 1lifting up on it, No errors. Time: 12 seconds.

Interpretation.~ All learning exhibited in these problems

was clearly that of overt trial and errore At no time did the subject
first perceive what to do and then do it. The first responses to the
puzzle-box were in terms of past experience; that is, at the beginning
of triel 1 in problem (a) the subject first lifted up on the bar as

he had previously learned to doe When this response in terms of past

experience failed to achieve solution the subjeet resorted to trial
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and error. During this trial and error beha.vior'a certain chance
act moved the bar clear of the catch. The faét that the bar would
move in a certain direction and then the 1id could be lifted was
learned by chance in the course of random trial and error activity.
Thié corresponds with the learning exhibited by the gorilla in the
same situation. | ‘

Romeo did not so readily transfer leaming from problem (a)
to problem (b) as did the gorilla, Susie. Although the latter
problem might have been solved without overt trial and error movement
By means of the transfer of past experience, it was solved by a
limited amount of the transfer of past experience plus trial and
error activity.

When confronted with the new bar which moved in the opposite
direction, problem (c), the chimpanzee responded to this rew elément
in terms of his past experience; that is, he tried to move this new
bar in the same direction in which he had learned to move the other
two. When this response in terms of past e@erimce failed to achieve
solution, he resorted‘to trial and error activity. Agéin, a chance
act during the course of this random ac’civity moved this bar correctly
and thus the new element was gradually learned by the repetition of
this chance act in subsequent trialse

Again, the subject attacked problem (d) in tems of his
past experiences Bars "o" and "a" in this problem situation were in
the same location and moved in the same direction as bars "a" and "b"
in the previous problem. From the learning data we note that these

two bars were responded to in the same manner in which the two bars
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in these same locations had been responded to in the previous
problem. By transferring that past experience the subjeot readily
opened ber "a", and would have opened bar "¢c" had not bar "b"

blocked it. The two things which the subject had to learn, then,
were; to move bar "b" correctly, and o learn to move these tlree

bars in the correct se.fi.al order of "a", "b", and "o¢". Both of these
new elements were learned entirely by trial and error.

Of course the subject's reactions were not wholly random
in problem (d) in respect to these new elements to be learned, The
subject had already learned certain things about the significance
of bars on the box; for instance, that the 1lid would sometimes open
by 1ifting up on a bar, and that a bar would move horizontally., But
the fact that bar "b" had to be moved ‘horizon'ba.lly before it could be
lifted up and that it would move only to the lef't, or toward him, the
subjeoct learned by trial and error. In like manner did the subjeot
learn the serial order of working the barse '

As in the case of the gorills, all learning took place
analyticellys The subject responded to the situation as a whole only
in the sense that in the beginning the subject, lacking experienceA
with what constituted the essential elements in the situation,
responded to all parts of the problem somewhat equally. But even then
the subje et reacted to certain elements one at a time, and when a
certain fesponse to a certain element achieved solution that response

tended to be retained and other responses temded to decreese. Learning

iteelf took place analytically, the end result of which was a
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synthesis of all the significant elements concerned into the

learned responses The subjeot tended to perceive the situation as

a whole end to react to it as a unit at the end of the learning
process. It thus follows that perceiving the situation as a whole
and reacting to it as a whole is not a cause of learning, but only the
end result,

Summarye=

1. The chimpenzee learned to open & puzzle-box locked in
the following ways: (a) by one bar which could be unlocked by moving
it to the right; (b) by twé bars which were to be moved to the right;
(c) by two bars to be moved to the right and one to be mpved to the
left; end (d) three inter-locking bars which had Yo be moved in a
serisl orders

2. Although the problems might have been solved mentally
without overt trial and error movement, all the new elements in the
problems were solved by overt triel end errore In no case did the
subject first know what to do and then do ite The first response to
a new situation was always in terms of past experlence, and when past
experisnce failed to achieve solutioh the subjeoct resorted to trial
and errors

3¢ As in the case of the gorilla chance acts in the course
of this trial and error activity solved the problems and several
repetitions of these chance acts resulted in learning,

4. Learning took plsce anslytically, as chance acts in the
course of triel and error activity resulted in solution. Learning

resulted in s synthesis of these signifiocant elements into a whole.
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The grouping of the significant relations of a situation into a

whole is thus the outcome, not the prerequisite of learning.
Puzzle=Box Problems with Children

Experimental Situation and Procedure.=

Subjeotse= The children used in these experiments were
those of the Cincinneti Parkway Day Nursery, at which place the ex=
periments were conducted. The subjects consisted of eight children,
five boys and three girls, ranging in sges frém two years and six
months to seven years and three mopthé‘.

The Learning Situatione.= These puzzle~box problems with
the cﬁildren are & duplication of the puzzle-box problems used with
the animals. (For a descrip’ciozi of this box see ppe89=93.) The
only change in the box was the substitution §f a lightervvqreigh'b 1id
and bars. This change was necessary as the former 1id was too hsavy
for the younger children, and there was danger of injury if the 1id
should fall on thems

The smperimenter spent several hours on several successive
days prior to the experiments playing with thé children at the
nursery that he might gain their confidence. This succeeded in bane
ishing 21l shyness in the experimental situation.

Each ohild was tested individuelly and on all the problems
on the seame day, with the exception oi‘ Subject A, ﬁho failed on
problem (d) on several successive days and on each failure was so

emotionélly upset that further experimentation on each day was impossible,
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The experiments were conducted during the period of
April 4-9, 1932, the trials being run each momj.ng between nine A.M.
and noone

The experiments were conducted in & room which was situated
directly off the general play room at the nursery. This room was
10' x 10'., The child was first teken into this room where the experi-
menter end child played ball for a few minutes. This play activity
was used to motivate learning and the opening of the box i.'bself was
treated é,s a game played with the ball. The'box was covered with a
cloth during this preliminary period. After playing with the ball for
a while the experimenbef uncovered the box and called the subjeot's |
attention to it (the 1id being back and the locking mechanism not
visible)s The experimenter then said:

"Do you want to play another geme with the ball?" The sube
ject having answered in the affirmative, the experimenter continued:

"Then I want you to go out into the other room for a while.
I will put the ball in this box, When I call you, come in and see if
you can get the ball out of the box. If you get it, we will play ball

‘ ageine"

The subject was sent out of the room each time while the
problem was being re~sets As soon as the box was opened and the ball
obtained, the experimenter covered the box with the clé'l:h that the
subjeot might not further study the locking mechanism.

Only the experimenter was present in the room during the
experiments, |

The order of the presentation of the problems was the seme
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as with the enimals (see p. 90). It was necessary to present problem
(e) to only subject A, however. |

Records.= A time record was kept of each trial, the time
consisting of the interval from the instant the subject reached the
box to the instent the 1id was raised. A descriptive account was
kept of each subject's behavior, including any significant thing a
subject sald during the learning process.

Criterion of Learning.~ Four successive solutions without
error were taken as the criterion of learninge. An error was considered
as any abttempt to move a bar in the wrong direction, an attempt to 1ift
up on it before it had been moved clear of its catch, or before the
1id had been fully unlocked, or an attempt to move a bar out of its
proper serial ordere

The Learninﬁ Dataee=

Subjeet A - Boy, 2 years and 6 months

(a) One bar moving to the right

Trial 1. The first response t the box is an attempt to
raise the 1id by pulling up on the corner., Failing in this the ‘
subjeot appeals to the experimenter for help but when this falls also
ho returns to the box and looks through the erack in the top at the
balle He tries to get his fingers through the eracke Quite accident-
ally the bar is pushed open by his armes Seeing the bar move he quickly
takes hold of it and moves it back and forth several times, leaving
it clear of the catche He now picks at the hinges on the 1id for a
few seconds, then teking hold of the bar again he pulls on ite There
is an exclamation of surprise and joy when the 1lid comes up., Time:

1 minute, 17 seconds,

Irial 2. The first response this time is to pull up on the
bar. TWhen this fails he tries to raise the 1id by pulling at e corner,
Coming to the experimenter and taking his hand the subjeot tries to get
help, He then walks about the room Investigating everything, but soon
returns to the box end taking hold of the bar with both hands he lifts
up. He 1lifts up so vigorously that the box is moved a little. When
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the box moves, the bar is moved pertlally clear of the cabtoh. He
now looks through the ocrack at the ball and agaln pulls on the bar,
This time he pulls in such a way that the bar moves clear of the
catch and the 1id is raised, There is no evidence, however, that he
intentionally moved the bar. Time: 1 minute, 32 seconds,

Trial 3. The subjeoct immediately attacks the bar, trying
to lift it, Going to the right side of the box (from the front) he
tries to 1ift up on that corner of the 1ide He seizes the bar with
the left hand and jerks it, and the bar moves clear of the catch as
he pulls it toward him, Seeing the 1id come up a little he comes to
the front of the box and lifts up on the bar, opening the lide Time?
28 secondss

Trial 4, He immediately comes to the front of the box and
tries to 1ift up on the bar, then quickly shifts to the right side
and pulls the bar toward him, clearing it of the catche As soon as
the bar moves he comes to the front of the box and 1ifts up the lid.
Time: 15 seconds,

Trisl 5. Coming to the front of the box the subject 1lifts
up on the bar with the right hand, then takes the bar in his left
hand and pushes it clear of the catche Taking the bar in his right
hend agein he lifts the 1id. Time: 8 secondse

Trial 6 Coming to the fromb of the box and using only
the right hand he clears the bar and 1lifts up ths lids, No errors,
Time: 4 seconds.

Triel 7. He first tries to 1lift up on the bar, then moves
it clear of the catch and 1ifts up again, Time: 6 seconds,

- Trial 8. Using only the right hand he opens the box with
no errors. Iime: 6 seconds, :

Trial 9, Same as in trial 8. Time: 4 seconds,
Triel 10, Same. Time: 4 seconds,

Trial 11, Sames Time: 4 seconds,

(b) Two bars moving to the right

Trisl le He immediately clears bar "a" and tries to 1ift
the 1ide Seeing bar "b"™ he tries to 1ift up on it, then returning
to "a" he tries to 1ift it again. The subject comes to the experi-
menter saying, "Get ball." When this fails he returns to the box and
again 1ifts on "a", then seizing "b™ he clears it and 1ifts up, opening
the boxe Time: 35 seconds.
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 Triel 2. Thie time the subjeot clears "b" immediately and
lifts up on it. He 1lifts up on "a", then clears it and 1ifts up
againe Time: 14 seconds.

Trial 3. Bar "a" is cleared first, then "b". No errors.
Time: 7 seconds.

Trial 4, Same as in trial 3. No errorse Time: 5 secondse

Trial 6. Bar "a" is cleared and 1lifted up on, then he
clears "b™ and 1ifts up on it, opening the box. Time: 8 secondse

Triel 6. He clears "b" first, then "a", No errors. Time:
4 seconds, ‘

Trial 7. Bar "a" is cleared first, then "b". No errorse
Time: 4 seconds, :

Trial 8, Same as in trial 7, No errors. Time: 6 second s,

Trial 9. Same. Time: 4 seconds,

(¢) Iwo bars moving to the right, one bar to the left

Trial 1. The subject first clears "a", then "b" and tries
to raise the 11d by 1lifting on "b". He returns to "a" and pulls up
on it, then works it back amnd forth several times, leaving it clear,
He lifts on the 1id by teking hold of one cormers Leaving the box
he walks about the room for a whiles. Coming back to the box he
notices "¢" for the first time, and seizing it he tries to push it
the wrong direction and 1ifts up on ite He works "a" back and forth
end 1ifts on it, then "b" and leaves "b" closeds He works "c" back
and forth also, leaving it open. He then lifts on "a", then "b",
then clears "b" and 1ifts up on it, raising the 1lids Time: 1 minute,
44 secondss : :

Trisl 2. Bars "a" and "b" are cleared immediately and en
attempt is made to raise the 1id by pulling up on "a". He then seizes
"e" and first tries to push it the wrong direction, then tries to 1ift
up on ite He works "a" back and forth lifting up on it. Bar "a" is
loft open. He now works "e" back and forth and 1ifting up on it and
raises the 1id., Time: 25 seconds.

Triel 3. He atbacks "c" first this time, pushing it first
the wrong direction, then right, and 1ifts up on it. He then clears
"a" and "b", 1ifting up on "b" and opening the box. Time: 12 seconds.

Trial 4, Bars "a" ani "b" are cleared, then he makes an
attempt to move "o" the wrong direction, When "o" fails to move to the
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right he immediately pushes it to the left aml 1lifting up on it
1ifts the lide Time: 15 seconds,

Trial 8., Bar "e" is first cleared with the left hand, then
"a" and "b" with the right hand. WNo errors, Time: 7 seconds.

Trial 6. He clears "a" and "b" and 1ifts up on "b", then
clears "o" and raises the 1id. Time: 8 seconds,

Trial 7, He clears "o", then "a" and lifts up'on "a",
Clearing "b™ he returns to "a™ and raises the 1id, Time: 12 seconds,

Trial 8, Bar "e¢" is cleared with the left hand and "a" and
"p" with the right hand. He clears "b" last and 1ifts up on ite No
errorss Time: 5 secondse

Trial 9. He clears the bars in this order: "eo", "b", "a",
and 1ifts up on "a". Wo errors. Time: 4 seconds.

Trial 10, He clears them in this order: "a", "b", "o,
no errors. Time: & seconds.

Trial 1lle Same as in trial 10. No errors. Times
8 secondss

(d) Three inter=~locking bars

Trial 1. (A4pril 4) The subject tries to move "c" the
right way, then clears "a" and tries to push "b" the wrong direction.
He 1ifts on "a", works it back snd forth several times, leaving it
clear of the catch., He tries to push "c" in the wrong dirsction,
Coming to the experimenter and taking his hend he tries to lead him
to the boxe. When this fails he rebturns to the box and 1lifts up on
"b", then tries 4o push "c" the wrong way, then the right way. He
closes "a", then leaves the box and walks aboubt the room investigabting
other things (2 minutes, 15 seconds), Returning to the box he looks
through the orack in the 1id. He clears "a", then pulls at "b"
lifting primerily up but pulls it toward him enough that it is
cleared of the catch. (His position is in front of the box). He
then works "a" back and forth several times, leaving it locked. This
automatioally closed "b" again. Leaving the box he goes to the door
and tries to open it (the door leads out into the general play room).
He stands at the door for some time, making no effort to get the ball.
Finally the experimenter says, "Get the ball," and points to the box,
The subject goes back to the box and pushes "a" clear and tries o
push "c¢" the right direction, and tries to 1lift up on it. He then
goes to the door agaln and tries to open ite The experimenter tries
to get him back when it is evident that he is nob going to try to get
the ball, but there is evidence that he is almost ready to cry. The
experiment is thus discontinued for the dey, and failure recorded.

(5 minutes, 25 seconds hed passed)
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Trial 2 (April 5) He clears "a" immediately and tries
to push "c™ the right direction, then tries to 1ift "c¢", then "a".
He looks 'bhrou§h the orack in the top of the box and then jerks
vigorously at "a". He comes to the experimenter and tries to enlist
his help. When this fails he goes to the door anmd tries to open it.
There is evidence that he is getting emotionally upset, and the
experimenter interests him in the watch he holds in his hand, and
lots him listen to it ticks Then the experimenter says, "Get the ball"
and points to the boxe He looks through the crack in the top and while
doing so accidentally pushes "b" open. He does not seem to notice "b"
moves He 1ifts up on "a", thm"c". He now pushes "¢" clear and 1ifts
up on it, opening the box. Time: 2 minutes, 56 secondss

Triel 3. (April 5) The subject comes to the box more
eagerly this time end begins work with rapid movements. From a position
at the right corner of the box he quickly clears "a" and tries to pull
"c" toward him. He then moves to the front of the box and tries to
1ift "o, then "a". He works "a" back and forth several times, leaving
it clear, He takes hold of "b™ with his right hand, but without try-
ing to move 1t, he shifts to the right side of the box and taking hold
of the bar with both hands triss to 1ift it. He then takes hold of
"o" with his left hand and tries to push it first the wrong direction,
then he moves it clear of its catch and tries to 1ift up. He moves
around to the front of the box and as he does so he pushes "a" shut
with his body. This also closes "b"., He tries to push "c" both ways
and 1ifts on it, Suddenly he leaves the box and goes to the door and
tries to open ite He appeals to the experimenter to let him go into
the other room, The experimenter tries to get his attention away from
the door by letting him listen ko the tick of the watch, etcs, but to
no availe, He is determined to go out into the play room. It is
evident that he will not work at the box any longer and that he is
going to ery if not allowed to go out into the play room, so the
experiment is discontinued for the day. (4 minutes, 42 seconds had
passed), '

Trial 4. (April 6) It was not without some coaxing that
the subject was enticed into the experimental room this morning, The
experimenter played ball with him for some time before he seemed at
home in the roome The box was not attacked with much interest, howe
over. He readily clears "a" and tries to clear "o" and then tries
to 1ift ite He then seizes "b" and pulling it toward him (his position
being at the front of the box) clears its He 1ifts up on "a", then
works it back end forthe This closes "b", He leaves "a" clear. He
tries to push "c¢" back and forth as he has "a%., He now takes hold of
the corner of the 1lid and tries to raise it. Leaving the box he walks
about the room interesting himself with other things. It is some time
before he returns to the box (over four minutes have passed). He ‘
tries to push "b" the wrong direction, "o" the right way, and 1ifts on
both "o" and "a". Agein he goes to the door and tries to open it
When the door will not open he jerks on it end begins to cry. There is
no choice but to discontinue the experiment again., (A 1ittle over 5
minutes have passed.)
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At +this point it was thought best to presemt subject A
with problem (e), the two interelocking bar problem, as had been
done in the case of the gorilla.which had likewise failed to solve
problem (d) on the first series of its presentation. The three inter=-
locking bar problem was beyond subject Afs present ability to learn.
He solwved it only onoce in four trials emd then merely by accident and
that accidental success failed to effect any learning, It may be
that in a sufficiently number of trials subjeoct A could have solved
the problem upon which he has failed, but there is much evidence to
show that he was only being emotionally distubed by the situation and
was rapidly refusing to work at the problem. This same situation
developed in the case of the gorilla (see pp.19086) but that animal
readily learned problem (d) when provided with the experience gained
on her learning of problem (e)e What had been a problem too diffioult
for that subject to learn, became learnable when the subject had
vacquired sufficient past experience which could be applied to the
situation. 'The‘question neturally suggested itself: would this same
transfer of past experience take place and enable subject A to learn
this problem? An answer to this question was found by presenting
problem (e), aﬁd when learning on it was campleted, presenting agaln
problem (d). |

(e) Two inter=locking bars

Trial 1. (April 7) It was with much reluctance that the
subject came to the experimental room this mornings We had played
ball for several minutes and he seemed anxious to continue that play.
He tries to push "o" the right direction, then tries to 1ift it. He
tries to 1ift the 1id by pulling up on the carner. He picks at a hole
in the top of the box where "a" had been bolted, then seizes "b" amd
pulling it toward him, clears ite Retwrning to "c® he clears it and
1ifts the 1id, Time: 56 deconds,
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Trial 2. He comes to the box more eagerly this time and
attacks £irst "o which he triss to move both to the right and to the
lefts He then quickly pulls "b" and returning t "e", 1ifts up on
it, then 1ifts on "b", Returning to "e" he olears it and 1ifts up,
raising the 1id., Time: 38 seconds.

Trial 3. He first tries to push "¢" correctly, then pulls
"b" open and returning to "c" clears it and opens the box, Time:
10 seconds,

Trial 4. He attacks "b"™ firat, clearing it immediately.
He then clears "c¢" and 1ifts up. No errors. Time: 6 seconds,.

Trial 5. Using the right hand to olear "b" and both hands
to clear "o¥ and 1ift up on it, he again opens the box with no errors.
Time: 6 secondse ,

Trial 6. He tries to push "c¢" the right direetion, then
quickly shifts to "b" and clears it. Retuming to "o" he pushed it
clear and 1ifts the 1lid. Time: 6 seconds.

Trial 7. He takes hold of "o" first, trles to move it in
the right direction, then quickly shifts to "b" and clearning it
returns to "e" and pushes it clear and 1ifts up. Time: 7 seconds.

Trial 8, Very deliberately he takes hold of "b" and clears
it before going to "c" which he then clears and 1ifts on. No errors,
Time: 8 seconds,

Trial 9. No errors.e Time: 4 seconds,

Irial 10, No errors. Time: 4 seconds,

Trial 1l. No errors. Time: 6 secondse

(f) Second presentation of three interwlocking bars

Trial 1¢ The subjeot immediately itries to pull "b" clear,
then clears "a" and tries to push "eo" correctly. Returning to "b*
he pulls it clear of the catch and tries to 1ift up "a". Shifting to
"o" he cleers it and raises the lide Time: 26 secondss

. Trial 2. He tries to clear "b", pulling on it several times,
then olears "a" and returning to "b", clears it. He tries to lift "a"
and when this faile, returns to "b™ and pulls it still farther toward
him and eway from the catchs Again he tries to 1ift "a%, then suddenly
seems to notice "o" which he seizes and clears and 1lifts the 1lid,
Time: 38 secondsm,
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Trial 3« Bar "b" is attacked first, but when it fails to
move he shifts quickly to "a" and clearing it returns to "b"™ and clears
ite He tries to 1ift "a", then clears "c" and 1ifts the lide Time:

20 seconds, : '

Trial 4. Agein he tries to pull "b" toward him, then quickly
shifts to "a, olearing it, and returns to "b". He clears "b" and
 going to Mc", first 1ifts on it, then clears it and 1lifts it and the
1ide Time: 16 seconds, '

Trial 5. He pulls slightly on "b" but goes quickly to "c"
and tries to push it correctlys. After pushing on "o several times
he clears "a" and returns to "c" and tries to push it again. He now
pulls "b" clear, and first 1ifts on "o", then clears it and 1ifts

‘again. Time: 30 seconds.

Trial 8. Bar "a" is cleared immediately and then "c" is
~ trieds He quickly shifts to "b" and clearing it returns to "o" and
pushing it clear of the catch, lifts the 1id. Time: 11 seconds,

Trial 7., Bar "c¢" is tried first, then "a" and "b" cleared
and retwning to "c" he clears it correctly and opens the box. Time:

12 seconds,

Trial 8. He attacks "a® first, clearing it, then "b" and
oM, ©No errors, Time: 7 secondse '

Trial 9. He tries to push "o" first, then clears "a" and
"o" and 1ifTs up on "a" slightly, shifts to "o" and olears it and
1lifts ups Time: 11 secondse

Trial 10+ The bars are all cleared without error. Time:
8 seconds,

Trial 11, He takes hold of "e®™ first but does not seem to
try to move it, but shifts quickly to "a" and clears it, then "b"
and "o", No errorse Time: 10 Seconds. :

Trial 12, Bar "a" is cleared immediately, then "b", He

returns to "a" end 1ifts on it twice, then clears "o" and 1ifts up
the 1lide Time: 10 secondss

Trial 13, He clears "a® and "b" and starts to take hold
of "a" agein bubt shifts to "c¢" which he clears and 1ifts up one
Time: 8 seconds,

Trial 14, The bars are all moved with no errors. Time:
5 seconds,

Trial 16, - No errorse. Time: 6 secondse
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Trial 16. No errors. Time: 5 seconds.

Subject B « Girl, 3 years, 7 months

(a) One bar moving to the right

Trial 1. She immediately takes hold of the bar and tries
to 1ift it up, then tries to raise the 1id by 1ifting up on the
right cornere. ©She 1ifts on the bar againe. She is standing at the
right corner of the box and as she pulls up on the bar it is also

" pulled toward her, thus clearing the catch and raising the 1id. She
evidently did not move the bar horizontally and clear of the catch
purposively.  Time: 28 secondse

Trial 2, She first lifts up on the ber, then very slowly
and deliberately moves the bar to the right clear of the catch and
1ifts up the 1lid. Time: 12 seconds.

Irial 3. Immediately the subject clears the bar with no
errorss The movements are very rapid this time. Time: 4 seconds,

Trial 4. No errorse Time: 3 secondss
Trial 6. No errors. Time: 3 seconds,

Trial 6. No errors. Time: 3 secondsa

(b) Iwo bars moving to the right

Trial 1. Immediately clears bar "a" and tries to raise
the 1ide Bar "a" is then moved back and forth several times and
lifted up on againe Suddenly she sees "b" and clearing it of its
cateh lifts on it raising the 1id. Time: 22 seconds,

Trial 2. She clears "a" immediately and tries to 1ift it,
and exclaims, "1b won't come up this way." Moving "a" back and forth
several times, she 1ifts on it again. Then suddenly she seizes "b"
and clears it and opens the box. Time: 26 seconds,

Irial 3 She takes hold of "a" and without trying to move
it, exclaims, "Oh!", Then sheé seizes "b" and clearing it, returns to
"a" and clears it, opening the box. No errors. Time: 7 seconds.

Trial 4. No érrors. Time: 5 seoépds.

Trial 6. No errors. Time: 5 seconds,

Trial 64 No errorse Time: 7 secondse
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(¢) Two bars moving to the righh; one to the left

Trial 1, The subjeot exclaims upon seeing the box, "What
do you have so many of these things on here for?"™ (pointing to the
bars)e She then tries to move "o" in the wrong direction (to the
right), then clears both "a" and "b" and returns to "c". She tries
again to move "o" wrongly, lifts on it, then moves it clear of the

catch and 1ifts up. Time: 19 secondse

Trial 2. Bars "a® and "b" are cleared, then an attempt'
mede to move "e" the wrong direction. Bar "c" is then moved correctly
and the 1id raiseds Time: 9 secondse

Trial 3. She tries to move "o" to the right, then clears
it and "a" and "b". Time: 11 seconds.

-Trial 4. No errorse. Time: 7 seconds.
Trial 6. No errors. Time: 4 seconds.
Irial 6. Semee. Time: 5 seconds,

Trial 7,. 'Same.‘ Time: 4 seconds,

(d) Three inter-locking bars

Trial 1. She tries to move "c¢" right, then "b" the wrong
directions Bar "a" is cleared and an attempt is made to move "c",
Returning to "b", it is first pushed the wrong way, then oleared.

She lifts on "a", then clears "o" and 1ifts the 1ide Time: 33 seconds.

. Trial 2. Bar "o" is attacked first. She tries to move it
the right way. She pulls at "b". She now clears "a" and triss to push
"o" againe Bar "b™ is now cleared and then "e¢". She lifts up the 1id
by means of "oc", Time: 20 seconds,

Trial 3. She clears "a" immediately, then tries to push
"o" the right way. She shifts quickly to "b", clearing it, and return=-
ing to “cf' > moves it correctly aml 1ifts upe Time: 12 seconds.

Trial 4. Taking "a" in the right hand and "o" in the left
hand, she clears "a" and tries to clear "c"., She then moves ™b™ with
her right hand, without teking her other hand off "e". As soon as
"b" is cleared she again tries "c" and clearing it, lifts upe Time:
8 seconds, :

Irial 6. She pulls at "b"™, then olears "a®, and returns to

"b", clearing i%, Bar "o" is then cleared and the 1id raised, Time:
7 seconds, ;
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Trial 6. She tries to move "c" first (left hand), then
clears "a" (right hand) and makes another attempt to move "c". She
then clears "b" and returning to "c" clears it. She makes no abtempt
to 1ift the 1id until all the bars are cleared, Time: 12 seconds.

Trial 7. Using the right hand, she tries to pull "p"
correctly, then without letting go of "b", she clears " a with her
left hand, then pulls "b" open. Immediately she clears "o" and raises
the 1ids Time: 8 seconds.

Trial 8« Using only the right hand, she tries to move "b"
then shifts quickly to "a" and clearing it, returns to "b" and moves
it correctly. Immediately she goes to "o" and moving it clear of
the catch, opens the box. Time: 8 seconds,

?

: Irial 9« She clears the bars with no errora, but tries to
1ift the 1{d by moans of "a" which is not fastened to the 1lid, then
shifts to "e" and raises it, Time: 10 seconds.

Trial 10s The bars are all cleared with no errors. She
1ifts the 1id by means of "o"., Time: 5§ seconds,

Trial 1l. Soame. No errorse Time: 6 secondse
Trial 12. Same. Time: 4 seconds.

Trial 13. Same. Time: 4 secondss

Subject C ~ Boy, 4 yesrs

(2) One ber moving to the right

Trial 1. He tries to 1ift up the 1id by teking hold of the
corner. He notices the bar hit the catch, takes hold of the bar and
1lifts on itse Acoldentally his arm hits the bar in such a way that
it is pushed clear of the catche. He 1lifts up on the corner of the
lid again and raises it, Time: 14 seconds.

Trial 2. He tries to raise the 1id by lifting up on the
corner as before, then he pulls at the bar. As he pulls the bar
moves. Noticing this he moves the bar the rest of the way, works it
back and forth several times, then 1ifts up on it, raising the lid.
Time: 12 secondse

Trial 3. He works the bar back and forth several times,
then 1ifts it up. Time: 7 seconds. .

Trial 4. He lifts on the bar, then moves it clear of the
catch end 1ifts the 1lid. Time: 5 meconds.
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Trial 6. He moves the bar and 1ifts up the 1id with no
errors. Time: 4 seconds.

Trial 8. He starts to take hold of the corner of the 1lid,
then seizes the bar and cleers it and 1ifts up on ite Time: 6 seconds.

Trial 7. No errors, Time: 3 seconds.
Trial 8. No errors. Time: 4 secomnds.

(b) Two bers moving to tle right

Trial 1. He immediately olears "a" and tries to lift up
on it. When the 1id does not move he tries 1ifting it by teking hold
of the corner. Looking to the experimenter, he says, "I can't get it.
You get ite" He then goes to the other corner of the box and evidently
for the first time sees "b". He seizes it and clears it and 1lifts
up the lide Time: 17 secondss

Trial 2. Clearing "a", he 1lifts on it, then clears "b" and
1ifts it, raising the 1ide. Time: 6 secondss

Trial 3. He oclears both bars with no errors. Time: 4
secondse

A
Trial 4. No errorse Time: 4 seconds.

Trial 5. He olears "a%, then 1lifts slightly on "b"™ before
he clears T¥, Time: ©5 seconds.

Trial 6. No errors. Time: 4 socconds.
Trial 7. Sene. Time:» 3 seconds.

Trisl 8, Same. Time: 3 secords,

Trisl 9, Same. Time: 3 secords.

(¢) Two bars moving to the right, one to the left

Trial 1. The new bar "o" is attacked first., He attempts
to move it in the wrong direction. When the ber does not move he
looks ot it far a moment, then moves it correctly, then clears "a"
end "b". TImmediately he 1ifts up on "b" when he has cleared it laste
Time: 11 seconds.

Triel 2. He attacks "c" first, mowes it correctly, then

clears "e" and "b"”. No errors. Time: 6 secondss

Trigl 3. Seme as in triel 2, No errors. Time: § seconds.
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Irial 4. No errorse Time: 4 seconds.

Trial 5. No errors. Time: 4 secondse

(4) Three inter=locking bars

Trial l. He apparently sbtarts looking for the bar which
had previously been on the left corner of the boxe He looks through
the hole in the 1id where the bar was bolted. He tries to push "e"
the wrong way, then cleers "a", pushes "b" first the wrong way, then
the right direction, eclearing it. He then clears "c" and lifts the
lids Time: 25 seconds.

Trial 2. He tries to push "o" correctly aml when it does
not move he leaves it and clears "a", then returns to "o" and tries
to move it again, first in the wrong direction, then in both directionse
He now clears "b" and returning to "c" tries it agein and succeeds in

clearing it. Immediately he 1lifts up the lide Time: 13 seconds.

Trial 3. Bar "a" is oleared first, then he tries "c¢" very
cautiously, trying to move it in the right direction. When it does
not move he quickly clears "b" and returning to "¢", clears it and
opens the boxs Time: 10 seconds.

Irial 4. He clears all the bars and opens the box with
no errors. Time: 4 seconds,

ial 6. He tries to move "b" in the correct direction.
He pulls on it several times, then clears "a", Returning to "b"
he clears it, then "e". Time: 9 secondse ‘

Trial 6, Bar "b" is tried agein first, but quickly
abandoned end "av cleared. He then quickly clears "b" and "o".
Time: 5 seconds.

Trial 7 All bars are cleared with no errorse Time: 4
secondse

Trial 8, He takes hold of "b" first, but without trying
to move it, Gakes hold of "a" with his left hand, clearing "a" then
"p* and lastly "c"e No errors, Time: & seconds,

Triel 9. He uses the right hand exclusively to clear all
. bars. No errors. Time: J secondse

'Trial 10, Same as in trial 9. Time: 3 seconds,
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Subject D - Boy, 4 years, b months

(a) One bar moving to the right

Trial 1. He 1lifts first on "a", then looks at ths catoh

and slowly moves the bar elear and lifts it again.

Time:

10 seconds.

Trial 2. No errors. Time: 4 seconds.
Triel 3. No errors. Time: ©§ seconds.
Trial 4. No errors. Time: 3 seconds.
Trial 5. No errors. Tome: 3 seconds.
(b) TIwo bars moving to the right

Trial 1« He clears "a", 1lifts on it, 1ifts on "b" and
raises the 1id by it. Time: 7 seconds.

Trial 2. Bar "a" is cleared and an attempt made to 1lift
it, then "b" cleared and lifted up. Time: 8 seconds.
: P

Trial 3. He clears both bars without an error. Time: &
second Se

Trial 4. Ho clears "a" 1ifts on it, then clears "b™ and
1ifte on it, Time: 7 seconds.

Triel 6. No errors. Time: 56 seconds,
Trisl 6.

Bar "a" is cleared and lifted on, then "b"™ cleared
and the 1id raiseds

Time: 7 seconds.

Trial 7. No errors. Time: 4 seconds.
Trial 8¢ No errors. Time: 6 secondss
Trial 9. Np errors. Time: 4 seoconds,
Trial 10. No errors. Time: 4 seconds.

"(e) Two bars to the right, one to the left

Trial l. He clears "a" and "b" and tries to move "c¢" the
seme direction, and 1ifts on "a"®, He pushes both "a" and "b" over
farther and tries to push "e" again the wrong way. He then pushes
it correctly and raimes up the 1id by means of "a", Time: 12 seconds.
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Trial 2. Bars "a" and "b"are cleared immediately. He

tries to push "co" the wrong way, then pushes it correctly, and opens

the 1id by pulling up on "a". Time: 7 seconds.

Trial 3. He clears "a" and "b", 1ifts wp on "b", then
clears "o" and raises the 1id, Time: 7 seconds.

Triel 4. He clears all three bars with no errors, Time:
4 seoconds. :

Trial 6. Bars "a" and "b" are cleared correctly. He tries

to move "c¥ in the wrong direction, the correctly. As soon as "c"

clears the catch he 1ifts up on ite Time: 6 seconds,

Triel 6. He clears all the bars with no errors. Time: 4
secondse

Trisl 7. No errors. Time: 4 seoonds.

Trial 8. He pushes "o" the wrong direction, then correctly.

Time: 5 seconds.

Trial 9. No errors. Time: 6 seconds.
Trial 10. No errors. Time: 5 seconds.
Trial 11, No errors. Time: 4 seconds,

Triel 12. No errors. Time: 5 seconds.

(d) Three inter-lecking bars

Trisl 1. He pushes on "o" in the correct direction. When
it does not move he pushes on it vigorously., He now clears "a" and
tries "¢" again, He says, "I can't do it, you do it."™ He looks to
the experimenter. When he sees that he will be given no aid he works
"o" back and forth, then suddenly seeming to see "b" for the first
time, clears it. He pulls hard on "¢" and when it moves so easily,
seems surprised. He immediately 1ifts the 1id by means of "e". Time:
18 seconds.

Triol 2. He pushes on "o" easily then much herder. Bar
"a" is then cleared and "o" tried again, He then clears "b" and tries
"o" again, this time it clears and he immediately 1ifts up. Time:
13 secondse

Triel 3. He clears "a" then tries "o", clears "b® and re-

turning to "o clears it amd lifts up. Time: 10 seconds,
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Trisl 4., All three bars are cleared with no errors. Time:
5 secondse

Trial 5. He clears "a", pushes slightly on "o", clears
"b*, and returning to "o" clears it., Time: 7 seconds.

Trial 6. All three bars are cleared with no errorse Time:
5 secondse

Trial 7. He clears "a", tries to push "o" the right way,
clears "b", then “c". Time: 8 secondse

Trial 8, He clears the bars with no errorse Time: 4
seconds,

Trial 9. No errors. Time: 4 seconds.
Trial 10, No errorse 7Time: 4 seoconds.

Trial 11l. No errors. Time: 4 seconds.

Subject E - Girl, 5 years, 4 months

(2) One bar moving to the right

Trial 1. ©She immediately pushes the bar correotly and 1lifts
the 1ide T¥o errors. Time: b5 seconds, '

Trial 2. No errorse Time: 5§ secords,

Triel 3. No errors., Time: 3 seconds.

Iriel 4. No errors. Time: 3 seconds., When asked by the
experimenter if she had ever before opened anything like this the
subject shook her heead.

(v) Two bars moving to the right

Trisl 1., She moves "b"first, then "a", No errors. Time:
7 seconds.

Triel 2. Same as in trial 1. No errors. Time: & seconds.
Trial 3. Same. Time: 4 seconds.

Trial 4, Same, Time: 4 secondse.
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(c) Two bars to the right, one to_the left

Trial le She moves "b"™ first, then "a", and 1lifts on "a".
When the 1Id does not move, she clears "c" and 1ifts on "a" again.
Time: 13 seconds.

Trial 2. She clears "b"™, then "a", then tries to move "o"
the seme direction, but quickly pushes it correctly amd lifts up on
"a", Time: 8 seconds.

Triel 3. She oclears all three bars with no errors. Time:
6 seconds.

Triel 4. Same as triel 2. No errorse Time: 6 seconds,
Triel 5. Same, No errors. Time: 6 seconds.

Trisl 6, Sames Time: 5 seconds,

(d) Three inter~locking bars

Trial 1. She clears "a" then tries to push "¢" in the
correct direction. When “¢" does not move she pushes on it harder
trying to force ite. She pushes "a" over farther, 1ifts up on it,
suddenly seizes "b" and pushes it first the wrong way then correctly.
She then clears "o¢" and 1lifts on ite Time: 27 seconds.

Triel 2. ©She clears "a" and "™ and "e". No errors.
Time: 10 seconds.

Trial 3., Bar "a" is cleared, then she tries to more "c¢" then
clears "b" and returns to "c" and clears it. Time: 9 seconds,

Trial 4. She clears "a" then moves "b", but not quite clear
of the catch. She tries to clear "c" but "b" will not allow it to be
fully moved clear of the catchs She lifts on "o". Returning to "bv"
she fully clears ity then "c". Time: 14 seconds,

Irial 6. Bar "a" is cleared immediately, then she pushes
slightly on "o', shifts to "b" clears it, then returns to "c" and
moves it correctlye. Time: 6 seconds.

Trisl 6. She moves all the bars and 1ifts the 1id without
an errore Time: 6 seconds.

Trial 7., She clears "a", then "b" and 1ifts on "a®, shifts
quickly to "e" and clears and lifts upe Time: 7 seconds,

Triel 8. All the bars are moved and the 1id raised with
no errorse Time: 5 seconds,
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Trial 9. No errors. Time: 4 seconds,
Triel 10s No errors. Time: 5 seconds.

Trial 11. No errors. Time: 5 seconds.

Subject F - Girl, 5 years, 5 months

(a) One bar moving to the right

Trial 1. She immediately moves the bar clear of the catch
and reaises the lid. No errors, Time: 4 seconds,

Trial 2. Sames No errorse Time: 3 seconds.
Trial 3. Same, Time: 3 seconds.
Trial 4 Sames Time: 3 seconds., When asked by the ex~-

perﬁmenter if she had ever before opensd anything like this, the
subject said, "We'lve got ome of them things on.our door at our house.”

(b) Two bars moving,to the right

Trial 1. Bar "a" is cleared first, then "™o". No errors.
Time: 6 seconds. The sdbgect says, "I know how, don't I?"

Trial 2. No errors. Time: 4 secon¢s.
Trial 3. No errorse Time: 4 seconds.

Triel 4, No errors. Time: 3 seoconds,

.(o) Two bars moving to the right, one to the left

Triel 1, Bar "c" is attacked first and moved correctly, then
9" and "b%, No errors, Time: 6 seconds. :
Trial 2. No errors., Time: 4 seconds,
Trial 3. No errors. Time: 4 secondse

Triel 4. No errors. Time: 5 secondsge

(d) Three 1nter-lookingfbars‘

Trial 1. She tries to push "c" in the right direoction, then
clears "a" and tries "o" the sameway again. She now clears "b" and
tries "c¢" again. This time "c" clears and she raises the lide Time: 11
seoondse
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Trial 2. She clears "a", then tries to push "c" to the
right (correct direction), clears "b" and then "o". Time: 8 seconds.

Trial 3. All bars are cleared with no errorse Time: 5
secondse

Trial 4. She clears "a" then tries "o", but shifts quickly
to "b", clears it, and then clears “o". Time: 8 seconds.

Trial 6. All the bars are cleared with no errors, but she
tries to 1ift the 1id by means of "a" (which is not fastened to the
1id), She 1lifts on it several times before going to "o", Time:

12 seconds.
Triael 8. No errors. Time: 8 seconds.
Trial 7. No errorss Time: 5 secondse

Trial '8. No errors. Time: 4 seconds,

Trigl 9. No errorse Time: 4 seconds.

Subject G « Boy, 6 years, 2 months

(a) One Bar moving to the right

Trial 1, He immediately takes hold of the bar and tries
to 1ift it, then moves it clear of the catch and 1ifts upe Time:
5 seconds. »

Triel 2. He pushes the bar clear of the catch and 1ifts
ups No errorse Time: 4 secondse

Trial 3. Sames No errors. Time: 3 seconds.
Trial 4, Same. Time: 3 seconds.

Trial 6, Same. Time: 3 seconds,

(b) Two bars moving to the right

Trial 1, As soon as he sees the box he says, "You have.
another one here.” He moves this new bar, "b"™ Pfirst, then "a%,
No errors. Time: 6 seconds, :

Trial 2. Bar "b" is moved first, then "a". No Errorse
Time: 4 seconds,
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Trial 3. He moves "a"™ first this times No errorss. Time:
3 seconds,

Trial 4. Same, Tine: ‘4 seconds,

(c) Two bars moving to the right, and one to the left

Trial l. The subject says upon seeing the box, "Thers's
another one of them things on here, isn't there?" He seizes "¢
eagerly and tries to push it to the right. When it does not move he
stops pushing and looks at the bar then exolaims, "Oh Hecki"™ He then
pushes it clear of the catch, clears "a" and "b"™ and 1ifts up the lid.
After opening the box he says, "That one (pointing to "o") works differw

ent then these others, doesan't it." Time: 6 seconds,

Trial 2. He clears "e" first, then "a" and "b". No errors.
Bar "o" is moved slowly, but "a" and "b" very rapidly. Time: 5
secondse

Trial 3. Same., Time: 4 seconds,

Trial 4. Samé. Time: 3 secondse

Trial 5., Same, Time: 3 seconds,

(d) Three inter-locking bars

Trial 1. He comes eagerly to the box and looks a moment
and says, "Gee, you've fixed it all different a§ain." He then
attacks the bars working rapidly, trying first "c" in the right
direction. When it does not move he tries several times to push it,
then clears "a" and tries "e¢" again, and says, "Something's wrong with
this one." He then olears "b" and tries "o™ again and opens the box,
Time: 11 seconds,

Trial 2. He tries "o" first again, clears "a" and returns
to "o", Noticing that "c" hits against the end of "b™ he takes hold
of "b" at that end and pushes on it, When "b" moves he notices the
other end of it move clear of the cateh and takes hold of that end to
finish moving it. Returning to "c" he clears it and opens the boxe
Time: 12 seconds, ‘

Triel 3. He first tries to move "o" then olears "a" and
teking hold of one end of "b" with the right hand and the other end
with the left, he clears it, then clears "o" and opens. Time: 8
seconds,

Trial 4. Bar "a" is attacked first, then "b" moved in the
same mammer as in trial 3. No errors. Time: 7 secondse
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Trial 6, The bars are all moved with no errors. This time
"b" is moved with the right hand only as it is grasped at the end
extending out from the box. Time: 4 seconds.

Trial 8. Same., Time: 5 seconds.

Trial 7. Seme. Time: 4 secondse

Subjeet H - Boy, 7 years and 3 months

(a) One bar moving %o the right

Trial 1. The subject immediately moves the bar clear of
the catch and 1ifts up the lide The right hand is useds. No errors,
Times 4 seconds,

Trial 2., Seme as in trial 1. Time: 3 seconds.

Trial 3. Same. Time: 3 seconds.

Trial 4., Same. Immediately after solution the experimenter
asked the subject if he had ever before opened anything like this, to

which the subject replied, "This (pointing to the bar) is like the
latch on our gate." Time: 2 seconds.

(b) Two bars moving to the right

Trial 1, The subject attacks bar "b" first and after clearw
ing it, clsars "a" and 1lifts up the 1id, the right hend only being
useds No errorse Time: 5 seconds,

Trial 2, Seme as trial 1. Time: 4 seconds,

Trial 3. Same except thet "a" is opened first, then "b™ and
"b" used to 1ift up the 1id. Time: 3 seconds. '

Trial 4. Seme as in trial 2. Time: 3 seconds.

(e¢) Two bars moving to the right, one to the left

Trial l. Bars "a" and "b" are cleared immediately, then the
subject seizes W' quiekly and tries to push it the wrong wey and when
it does not move exclaims, "Ohl"™ and immediately pushes it correctly
and 1ifts up the 1id by means of "a". The right hand alone is used,
Time: 6 secondse

Trial 2. Bar "e" is attacked first and correctly moved,

then "a" and "b" end the 1id raised by "b". No errors. Time: 4
soconds,
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Trial 3., The bars are cleared in the following order:
(with no errors) "¢", "a", "b", Time: 4 seconds.

Trial 4. Bar "c" is cleared with the left hand and "b" with
the right hend almost simultaneously, then "a" is cleared and -used
to 1lift the 1id by means of the right hand. Time: 3 seconds.

Trial 5. Same as in trial 4. Time: 3 seconds.

(d) Three inter-locking bars

Trial le The subject tries to move " correctly, then
clears Ma"™ and returns to "o" and tries to move it againe He now
seizes "b" and correctly clears it and returning to "c" clears it and

1ifts the 1ide The right hand is used exolusivelye Time: 12 seconds.

Trial 2. Bar "a" is cleared immediately, then an attempt is
made to clear "c'e The subject then returns to "a" and works it slowly
back and forth with his attention seemingly directed to how it worked,.
Suddenly he seizes "b" and clears it and exclaims, "Oh, I see, this one
won't let me unfasten that one.," (Subject pointing from "db" to "e".)

Then he clears "c" quickly and opens the box. Time: 11 secondss
" Trial 3. The bars are cleared in correct order with no '
errors., The subject says, "I know how to open it now, don't I?" Times
4 seconds,
Trial 4. No errors. Time: 5 seconds. -

Trial 5, Same. Time: 4 seconds.

Trial 6, Same. Times 3 seconds,

Interpretations« On the surface the learning dabta seéms to

reveal both insight and trial and error 1earning. There are many

cases of immediate solution in the older children. Subjeots E, F, and
H, immediately openéd the box with no errors on problem (a). Suﬁjects
D and G made only one error each and that error was probably due to the
fact that they were working too rapidly and did not take time to fsize
up" the situation, Whenever this immediate solution took place on the
original problem the experimenter endeavored to ascertain what previous

experience that subject had had with similar situations.s The questions
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which thevexperimente¥ asked these subjects resulted in throwing
\much significant light on the phenomenon of immediate learning. For
instance,‘subject H gaid that the latch on the gate was similar %o
the bar on the boxe Subjeet F said that thevbarbwas like & latch or
lock on their door. Subjeet B did nob recall having eny past experi-
eﬁce relative to the problem box, but ﬁe‘may perhaps assume that she
had had such past experiences Immediate learning did take place
‘seﬁeral times, but such immediate learning can very well be explained
in terms of past experience. Hence, there is no'need t§ assume that
~ such phenomenon indicates & type of Isarning behavior which is different .
from and eantagonistic to triel and error. |
Immediate learning, msde possible by transfer of training,
is seen again in problem (b) in the instances of Subjeots E, F, G, and
He nge the new bar which was added was a duplicafion of the first bar,
and leéarning took place by means of immediate tr#nsfer. Only subject F
" suceeeded in solﬁing problemv(cg without any erﬁors. But Subjeets C,
G, and H, made only one error each on this problems The yéunger
children, Subjects A and B, made"severél errors befor&ulearning that
the new bar would move oniy to the lefts There was a tendency for the
subjects to resct to problem (c¢) in the light of the experience gained
" on problems (a) and (b)., The. transfer of this experience at first
caused meny errors since the subjeots tried_fo move the new bar in the
same direction as they had learned to move bars "a® énd "p",
There was the tendency on ﬁﬁe part of all subjeets to resort
to trial and error activity when the problem situation became difficult.

In the instances of Subjects A and B, this trial and error activity
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appeared in the responses to the first problem situation () and was
prominent in all the other problems (problem (b) least of all since
it presented little that was new). In the instances of Subjeets G
and H this trial and error activity did not appear, to much degree,
until problem (d), and then did not last long. From Subject A (two
years and six months of age) to Subjeoct H (seven years and three
months of ége) there was a gradual progression from trial and error
qctivity to immediate learninge The explaﬁation for this fact seems
to be in the fact that the younger children have less past experience,
while the older children have more past experience to transfer to the
situatione Also we may assume that because of & more advanced neural
development older children are able to meke a better use of that past
experience in solving problems by mesns of mental trial and error.
But in either case past experience is fundamental and prerequisite.

We may conclude ‘that puré trial and error activity is a
function of a lack of past experience, whereas, a more or less immedlate
learning is the function of e large amount of such trensferred past
experience, It follows, then, that immediate learning cemmot validly
be taken as e eriterion of insight learning, if by that we mean to
designate a type ofllearning which is different from and antagonistic
to trial and error learning. As far as this phenomenon of learning
behavior is concerned, we need only the theory of trial end error and
the concept of the transfer of past experience as desoriptive.

In the instance of Subject A on the first series of presenta-

tions of problem (d), we have s problem which the subject was unable
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to learn by overt trisal ana error activity. Only once d;d the subject
achieve solution an& then only by chance. (Buccess often took place by
means of cﬁance, but this chence suqcéss failed to effect eny learning.)
'Finally, being unable to learn the problem, the subject beceme
emotionally upset. But Subject A's inability to solve the problem
was due to fhe fact that he lacked guffioient past experience and was
unable directly to acquire that experience in the course of triﬁl and
error activity in response to the problem situation. But once he had
leaerned problem (e), he transferfed fhat learning to problem (d) and
soon learned the latter, Thus, a.problem-which was at first too
diffiecult to be solved, became solved when the subject was provided
with relevant past experience which could be applied to the problem.
It follows that we cannot assume that just because a problem is very
difficult, yet learned, that it has been learned by insight (if by that
we meen insight as a mode of learning). The learning of very difficult
problems is made possible only by the transfer of past experience,
Learning first originates in trial and error activity, and since
situations are more or less alike, learned reactions are continmally
being traﬁsferred from one situation to snother. But whenever & learner
meets a totally new situation, or aspeet in a situation, trial and error
is again resorted to.
Chance played a dominant roie in the learning process whenever
trial and error activity was present. The part which it played can
best be seen in the learning of Subjects A and B on problem (a). It was

by chance that they learned that the bar locked the box, and that the
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bar would move, and move in a certain waye. This learning was readily
transferred to the other bars in the subsequent problem situations,
thus lessening the need for'trial and error activity to just the extent
of the transfer.

Whenever thefo was a great amount of tria) and error aétivity
et the beginning of a problem, the subject tended to react to all
phases of the problem more or less equaily. But when chance acts in
the course of trial and error activity resulted in success, certain
aspects of the problem tended to receive more attention and other
aspects tended to receive less attgntion. Reaction to the situation
as & whole merely indicated that the significent aépemts of the problem
had not yet been learned. Those aspects were léarned in the course of
trial and error eactivitye Since the suquot reacted to the elements
more or less one at a time (even when those elements constituted a
relation), learning may be said to have taken plase analytically.

There were evidences of mental trial and error in the case of

’the older children. This is seen especially in the instance of Shbjecﬁ
H in problem (d). After reacting in an overt trial and error manner,
he peaused and studied the situation, theﬁ exclaimed, "Oh, I see."

But we do not need to assume that here we have a type of learning which
is different from trial and error leafning. What has happened in this
case is that the trial and error has proceeded on the level of the
nmental, rather than the overt or physical. The fact that it was mental
activity makes it no less trial and error. We may also assume that

this mental activity was possible only upon the basis of a certain
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am§unt of learning which had been originally aeoquired in the course
of overt trial and errors. Thus,‘mental trial and error is merely a
matter of the transfer of pas@ experience, during which process the
-subjeot canvesses the répertoire of his past expefienoés and applies
relevant pagt 1earﬁings to the problem at hand, It follows that
mental trial) and error is not a valid eriterion of insight learning,
if by that we mean to designate a type of learning that is different
and antegonistic to the trial and error theory.

Supmary .=

l. The instances of immediate learning cen be adequately
and more simply deseribed by means oflthe transfer of past experience,
which past experience has presumably been acquired by trial and errore
Hence, immediate solution is not a valid oriterion of insight learning.

2. Whenever the problem was difficult, the subject resorted
to overt trial and error, Such overt trial and error movements were
prominent with the younger children but tended to drop out as one
ascends the agé scale.

3¢ Overt trial and error activity was a function of the
lack of past experience, just as/immadiate learning was a function of
the transfer of suche

4, Chance played a dominant role in learning whenever trial
and error activity was present.

5, There was evidence} of mental trial and error, but such
phenomenon can adequately be described by the trial and error theory.

Hence, mental activity per se cannot be taken as a valid criterion of
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insight learning.

6. A problem which was beyond the subject's ability to
learn gg.ggzgﬁvwas learned when once the subject was furnished with
sufficient past experience which was transferred to the‘problem. We
camnot assume that just because a problem is solved, that it is solved
by insighte Such a solution depends upon the transfer of past experi-

ences.
Comparative Analysis of Animel and Human Learning

The puzzle-box problems have been duplicated with the gorilla,
the chimpanzee, and the children. Some interesting end significant com-
parisons may now be madee The findings in each instance have been
remarkably similar. For direot comparative purposes the animals may
better be compared to the younger children. The most_strikihg similarity
appears in the instance of Subject A and the gorilla on problem (d).
Both féiled to learn this problem on the first series of presentations
and became emotionally upset. Bothlearned the problem, however, on the
second series of presentations and after they had learned problem (e).
These curves of learning for these subjects on problems (d) and (e)
are presented in Figure 12, p. 148. The transfer of experiencé.from
problem (e) to problem (d) canmot be fully seen and sppreciated except

by viewlng these ocurves in the light of the deseriptive account of the

behavior of each subject during the first series of the presentations
of problem (d).

The marked trial and error character of the learning of
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Subject A and the gorilla 1s apparent from thelr respective curves
of learning on problem (a). (See Figure 11, p. 147) The transfer of
experience (thus gained by trial and error) to pfoblam (b) is quite
apparents The immediate solution without error, in the case of the
gorilla, and the much lower time curve, in the case. of Subjeect A, on
problem (b) reveal this transfer. | |

This great degree of similarity in thé learning prozess
indicates that one learning theory will adequately deseribe both humen
and animﬁl learning. We do not need one set of eriteria to describe
humen leerning and another set of criteria to deseribe animel learning,
as some have supposed. (See p.l4) lMany investigators have been led
to assume that we need two learning theories to sccount for human
learning and animal iearning, because of the féct that humans use
mental trial and error, while animals depend more upon overt trial and
error. But even this distinction is one only of degree, as humans use
overt trial and error in diffiocult situations, end it is probably true
that the higﬁer animals use a form of mentel trial and error wherever
they possess a great many associations relevant to the situation. But
despite these differences in degree, both types of learning behevior
are describable in terms of the trial and error theory.

We may conclude that whet abpears to be a different kind of
learning exhibited in the older children is merely a matter of the
transfer of a larger quota of past experiences and the substitution

of mental trial and error for overt movements,
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CHAPTER IV

SUMMARY AND CONCLUSIONS
Conclusions

From the experimental findings some very definlte enswers
mey be derived to the questions which have stimulated this investi-
gatione

1. Learning never takes place immediately when the prebiem
conteins amy element radically new. .Inmedi.a:he learning tekes place
only when the learmer has a large smount of past experience to tramsfer
to the novel situation. When the problem is in reality new, the
learner resorts to trial and error activity. Immediate learning is
a function of the tramsfer of past experience, whereas, trial and
error activity is a function of the newness of the problem.

2¢ Chance pleys a dominating role in learning in the sense
thet the appearance of the adaptive act is wpredictables The word
chence is merely a term to express owr inability to meke this prediction.
This phase of the learning process may best be deseribed by saying that
in the course of trial and error activity the learner chances to do
certain things which effect solution and result in 1§arn1ng. The
assumption of inaight as fundemental and prerequisite to such chence

acts explains nothinge All that such an assumption attempts to explain

160

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



151

can be described better and more simply by the concept of the transfer
of past experience.

3¢ In older children, and perhaps in the higher animels,
trial and error proceeds on the mental level. But mental trial and
error is dependent upon previous learning which has been acquired
originally by overt trial and error. Both types of learning behavior
are adequately describable by the trial and error theory of learning.

4, The perception of end the reaction to the situation as
a whole takes place only in the sensse that in the beglmning stages of
learning the learner tends to react to the new phases of the situation
more or less equally. But learming itself proceeds analytically, in as
much as the learner reacts to these new elements, or relations of
elements, more or less one at a time. As chance acts result in success,
eeri:ain elements, or relétions, tend to receive more attention, while
others receive less ‘atten'hion. Relations, or associations, in a parti=-
oular situation are never known a priori of experience. Things beocome
associated together in the contigulty of experiencee Such association
i1s the end result, not the cause, of learning. Henoe the term insight
e#nnot be used to desoribe the mode of learning, but merely the end
state.

5¢ From the above facts it may be concluded that the various
ocriteria advanced to desoribe insight learning are not valide All the
phenomena which these criteria seek to describe are more adequately and
simply desoribed by the trial and error theory of learning and the
transfer of past experience. The term insight can be used only to

desoribe the fact of learning (the fact that learning has taken place)
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and not the process of learning (how learning has taken place).
Educational Implications

The following implications for education are inherent in
the above experimental results and their interpretations:

1, Trial amd error, whether on the overt or on the mental
level, is nc;t to be discouraged, but is to be expected in the learning
process. Its absence indicates that the pupil is learning very little
that is new to him, but is rather a&apti.ng or reacting in terms of his
past experience which is sufficient to meet the situation.

2. If desired, the educator, can gradate the unit or units
to be learnmed into several parts according to the degrees of difficulty.
The learner may then proceed from the simple to the complex by means
of the transfer of past experience with a minimum of trial and error.
However , a complete absence of trial and error is not to be expected.

3. Learning situations should be devised so as to stimulate
mental trial and error activity, but the educator must realize that
such activity is possible only when the learner has been allowed §re~
viously to gain conorete experience relevant to the situation. Thinking,
or mental trial and error, is to be thought of as the substitution of
ideas for acts and as originating and finding expression in overt
experience.

4, Synthesis and analysis are to be thought of not as anta-
gonistic but as supplementary processes in the learning act, and even
then are not to be considered as entirely separate chromologically. For

the sake of motivating the learner the situation may be presented as a
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unit, but not too complex de novo. The problem should contain same
elemonts with which the learner has previously had experience. The new
elements will then be analyzed out of the total éitmt.ion when solution
in terms of past experience fails. In the course of trial and error
activity, their significance for the situation as a whole will emerge.
The end result is the synthesis of new experlence with past experience.
This may mean the complete reorganizing of the latter, The educator
. should so devise the learning situation and guide the learner as to
facilitate this synthetioc-analyticesynthetic prodess which has as its
ultimate outcome the reconstruction of experience.

S¢ The emotional upset which follows the learner's failure
to master a situation may build up an aversion to the sl tuation and
to all things associated with ite Since such an aversion may be
caused not by the learner's real inability to master the situation,
but by the educator's failure properly to gradate the material, the
school's responsibility looms great. Mental and emotional distwrbances
may be the dirgot outcome of the school's failure to adapt the material
to be learned to the learner's present sbility,

Problems for Further Investigation

In the 1ight of the findings of this investigation the
following problems seem worthy of investigation:

l. A study of anthropoid learning behavior from the time
of birth % the time of maturity under conditions where all experience
can be rigidly controlleds This would leave no room for doubt as te

the extent and effeet of past experience upon the learning processs
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2. A more thorough study of the mental 1ife of the gorilla,
Susie, and others of her specles. The apparent great individual
differences between the gorilla, Susie, anmi the gorilla, Congo, reveal
how ii.ttle we know about the psychology of this important species of
the higher ape gréup.

3¢ A comparative study of the genetic development of learne
ing powers in anthropoid apes and children.

4, A comparative study of methods of learning in dull,

normal, and superior children.
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APPENDIX
CERTAIN BEHAVIOR CHARACTERISTICS OF THE

GORILLA SUBJECT, SUSIE

The gorilla Susie was eaptixred by & French expedition in
the Belgian Congo. At the time of her capture she was estimated to
be approximately three months of age. She was teken to France where
she wes owned by L. Ruhe Compeny who nemed her Susi. Later she was
taken to Hanover, Germeny, and st;bsaquently brought to the United
States in the Graf Zeppelin, arriving in this country in August, 1929
Je Ce Lucedema became her American owner and Americanized her name to
Susie. After an extended tour of the United States for exhibi%i.oﬁ
purposes, Susie was purchased for the Zoological Socisety of Cincinnati
where she is at present. Continously sinece Susie's o.rri'éal in the
United States she has been under the care of W. Dressman., It is
estimated that Susie is now about six years of age,.

This experimenmtal study of Susie is made especially unique
by the fact that Susie is the‘ seoond member of her species to be
psychologleally studied under experimental conditions, Many intereste
ing faots can be brought to light by a brief comparison of Susié with
the gorilla Congo - the subject of Yerkes! experiments.

Yerkes, in his s%udy of Congo, has pointed out that his

conclusions must necessarily be tentative due to the fact of individual
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differences in every species (50:532). The present study has shown
how great these iandividual differences in the gorilla are. Congo
was estimated to be five years of age at the begimming of Yerkes'
experiments with her, This makes Congo the same age as Susie during
the sesond year's experiments.

Yerkes has described Congo as an introvert (1:151) and
suggests that this trait of character may be characteristic of her
species. But Susie may better be deseribed as an extrovert. Whereas
Yorkes uses such terms as "reserved, repressed, inhibited" to desoribe
Congo!s behavior, Susie was quibte the opposite, In every respect she
wes forward, active, and expressive, During the first year of Yerkes!®
experiments with Congo he noted the lack of plsy activity, but notes
thet this tendenocy to play had inecreased by the second year. He saysi

Playfulness was much in evidence, and some of the most,
favorable opportunities to observe emotional expressions appeared in
connection with it. Congo frequently sought opportunity to play with
human companions or with the dogs about Shady Nook. From day to day
extreme variatioms appeared, for now she would be active, energetisc,
frolicsome, eager for play or work as eircumstances suggested, end
again lethargiec, negativistie, and only slightly responsive to
playful spproaches., (50:508)

But this play activity was so strong and persistent in
Susie that it was found to be the most potent and consistent motive
in the learning situations. Yerkes used food to motivate learning in
Congo, but points out that it was far from an adequate motive, Food
as a motive was found very inadequate with Susie. This, however, was
due partly to the fact that the experimenter could not cbtain full cone
trol of the food supply and therefore Susie was not alweys hungry in

the experimental situation. But at no time during the experiments did
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Susie fail to respond to the pley mobive. In the case of the puzzle=-
box experiments a rubber ball was placed in the box. It had previously
been found that Susie was very eager to play with this balle She
_wo»uld}throw it on the floor or against the wall, then run after it, or
try to cateh it. At times she would place it on the floor and try to
stand on it, or roll on her back over the balle This play activity
was usually so strenuous that Susie was not permitted to retain
possession of)tho ball for over a few minutes at a time, as she would
| utterly exhaust herself. The rapidity with which she would open the

box, once having learned how, and the persistence with which she would
keeop at the box leérﬁing to open it, show how eager she uas.to obtein
the ball again that she might resume her play. An attempt was made to
motivate learning in the chimpanzee by the play activity bub that
animal refusod. to respond to that incentive. The result was that food
was ﬁsad throughout the experiments with thé ehimpanneté. This differ-
ence in motivation may be signifieant in understanding the psychology
of these two animals. Yerkes has pointed out that motivation in Coﬁgo
was & complex and irariable factor in contrast with the simpler forms
of motivation in the lower forms of life (2:530). No doubt thie high
and complex type of mobtivation in the form of play with Susie reflects
a corresponding high biologieal development,

Yerkes has noted the lack of'the tendency ‘toward destruction
in Congo (49:138), Boxes, wooden and peper, carpenter's tools, and
even a oorncob pipe, were placed in her cage at wvarious times. Congo's

treatment of these novel articles led Yerkes to say during the first
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year's experiments that he would be willing to trust Congo with

his best hat. But this tendency toward destruction hed greatly in-
creased the next year (50:501). Yerkes suggests thet perhaps this
change in behavior was a result of the normsl psycho-physieal
development of this enimal, The behavior of Susie btends to bear out
this suggestion. - A steel helmet would be none too safq in Susié's
hands. Upon getting hold of anything, the first impulse wes to see
how gquickly it.eould be torn to pieces. Many experimentel situations
devised to observe learning hehavior in Susle had to be abandoned due
t0 her extreme tendency toward destruction. A cabinet with fthe_doors

was once set in Susie's ocage in an attempt to study her learning of

middle-sizedness, the knobs on the doors varying in size. The doors
of the cabinet were promptly broken, while the remainder of the oabinet
was rescued from a like fate only with extreme difficulty. Her desire
to break things is egain seen in the wey in which she persisted in
tearing the screen wire from the cage in the food end stiek problem.
This motive toward destruction was at times more potent than was the
hunger motives

Susie sgain presents s radical contrast to Congo in respect
to ouriosity. Yerkes says of Congo:

In the several stick problems it will be recalled that Congo
initially paid 1little or no attention to stieks placed on the floor
of her cage, put in front of her, or even handed to her. At first she
oompletely ignored thess objects; later she sometimes brushed them
aside as if in irritation, and still later she occasionally picked
them up, smelled them and either laid them down or for a few seconds
carried them about with here Even though the stick was of umisual

color, texture, or shape, she ordinarily displayed little or no interest
in 1t or concern sbout it. (49:139-140) .
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Yorkes noted that a year later Congo displayed much more
curiosity, but yet far below that of the average chimpanzee of the
same age, But Susie's curiosity could hardly be excelled. Any novel
artiel'o was immediately inspected, and if possible destroyod. In the |
course of the experiments with the puzzle-box several rubber balls
were destroyed by being punctured by her teeth, One of these balls
had seme green on it, This green immediately attracted her attention.
She picked at it, smelled it, then tried to bite it. Evidently she
was responding to the green on the ball as if it were food, as she was
aiily fed various fresh green foods., The stlck provided in the food
and stiek problem was immediately taken in hend and thoreughly
inspected. Never for more than a few seconds would she even lay the
stiek down. Whereas Gongo,ulacking this curiosity, never learned %o
use the stick on her oma initiative, Susie learnmed to rake in the food
in the course of her trial and error movements with the stiock.

Yerkes has associated curiosity and its resulting random
behavior with trial and error loarnizig. Thus he assocliates a lack of
cuﬂosity with insighte Accordingly Yerkes ranks the following enimals
in the order of their use of trial and error as a method of learnings:
chimpanzee, orang-utan, gorill‘ag with the reverse order being true of
insight learning. Such an association and ranking would not be in
harmony with the findings and interpretations of this present study in
so far as this study interprets all learning eas tris.lk and error in
methods Furthermore, there is no evidence from this study to indiecate

that the gorilla is any less curious than the chimpanzee.
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