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I. INTRODUCTORY STATEMENTS. 

1. Statement of Problem. Popular opinion has generally attrib- 
uted to monkeys the ability to learn by imitation. As will appear 
later, experimental evidence on the matter has been of a conflicting 
nature, but in the main it has not supported the popular belief. The 
general problem of imitation presents itself in  the form of two 
questions: Do monkeys imitate human beings Z and Do they imitate 
one another? It is conceivable and, indeed, quite probable that an 
animal which fails to copy the acts of persons, may yet imitate indi- 
viduals of its own species. I n  the native state, monkeys must have 
innumerable opportunities to imitate one another, whereas they 
rarely, if ever, have opportunity to imitate human beings. Further- 
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more, a monkey lifting a latch is a very different stimulus for an 
observing monkey from a person lifting the same latch. I n  view of 
these considerations it is important in  an experimental study of 
imitation in monkeys to deal separately with the two questions pro- 
posed above. The first question, Do monkeys imitate human beings'! 
is only indirectly related to the natural activities of the animals; 
the second, Do they imitate one another! is extremely importaiil 
for an understanding of the behavior and mental life of monkeys. 
To discover in what ways certain species of monkeys are influencad 
Fy one another's acts has been the chief aim of the investigation 
which I have here to report. 

The investigation was be- 
gun in  the Harvard Psychological Laboratory in  October, 1907. 
From that time until June, 1908, the experimenter devoted himself 
(a )  to studying the behavior of three Cebus monkeys ; (b) to making 
experiments with these individuals for the purpose of developiug 
methods of testing imitative ability, and (c) to devising and con- 
structing apparatus for experimental work. 

I n  June, 1908, the investigation was transferred to the New York 
Zoiilogical Park in order to make use of the large collection of mon- 
keys available there. The apparatus which had been built in Cam- 
bridge, and two of the Cebus monkeys which Lad been used in the 
preliminary experiments were taken to the Park. Here, under 
peculiarly favorable conditions the investigation was continued until 
September. Well-prepared apparatus and methods of experimental 
procedure, the fine collection of animals and the excellent local 
conditions provided by those in charge of the Park, greatly facili- 
tated the work and within the short space of ten weeks much was 
accomplished in the way of results. 

3. T h e  Work of Other Inoestigators.-Noteworthy observations 
concerning the imitative ability of monkeys have been made under 
experimental conditions by Thorndike', by Kinnaman', by Hob- 

2.  History of Present Investigation. 

'THOENDIKE, EDWARD L. The Mental Life of the Monkeys. Psychological 

*KINNAMAN, A. J. Mental Life of Two Macaws Rhesus Monkeys in Cap- 
Recicw, Monograph Bupplement, vol. 3, no. 5, 57 pp. 1901. 

tivity. American Journal df Psychologv, vol. 13, pp. 98-148 ; 173-218. 1902. 
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house,3 and by Watson.’ I n  the main these observations are but 
indirectly related to the present investigation, for they are largely 
concerned with the animal’s ability to copy the acts of human beings. 
On this ground, the work of Hobhouse, which gave positive results, 
may be excluded from this discussion. The other three investigators, 
who studied the tendency of monkeys to imitate one another, used, 
in one form or another, the problem method. One monkey was 
taught to get food by manipulating a mechanical device; then 
another monkey was allowed to learn the act bp watching the trained 
animal perform. None of the investigators has given the problem 
an extended study, since the observations in this particular were 
incidental to studies of wider scope. 

Thorndike reports a series of five experiments on a Cebus monkey. 
This animal, “No. 3,” was, at the time of the experiments, “on 
terms of war” with No. 1, the animal he was to imitate. In none 
of the imitation tests did “No. 3” learn to do the act. Thorndike 
concludes: “There is clearly no evidence here of any imitation of 
?To. 1 by No. 3. There was also apparently nothing like purposive 
watching on the part of No. 3.”‘ “This lack of any special curiosity 
about the doings of their own species characterized the general be- 
havior of all three of my monkeys and in itself lessens the proba- 
bility that they learn much from one a n ~ t h e r . ” ~  

Kinnaman observed two cases where the conduct of a male rhesus 
caused the female to learn an act. The problem was to get food 
by manipulating a mechanism-in one case, the pulling of a plug, 
in the other, the bearing down of a lever. I n  each case, the female 
was given opportunity to get food but failed. The male was then 
allowed to get food while she was present and watching. I n  each 
case she went a t  once, after seeing the male get food, and operated 
the mechanism and repeated the performance numerous times later. 
Rinnaman says: “Here we have a copy in the form of an act. It 
was copied almost in  detail, and that, too, so far  as the place of 

‘HOBHOUSE, L. T. Mind in Evolution. Chap. X. London. 1901. 
‘WATSON, JOHN B. Imitation in Monkeys. Psychdogical Bulletin, vol. 5, 

6P. 40. 
eP. 42. 

pp. 169-178. 1908. 
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laying hold of the plug and the direction of the pull were con- 
cerned, both requiring very radical changes from the monkey’s own 
previous  effort^."^ H e  also says, “It seems to me that the two cases 
with the box are quite as good examples of imitation as could well 
be gotten even with human beings.”’ 

Watson’s contribution to this subject is the latest and agrees with 
Thorndike’s in giving negative results. H e  reports three imitation 
tests made upon two Nacacus rhesus monkeys. In no one of these 
tests did the watching animal learn to get food by seeing another 
animal get it. He concludes, “I unhesitatingly affirm that there 
was never the slightest evidence of inferential imitation manifested 
in the actions of any of these animals.”’ 

I f  we group the work of the three investigators together, we have 
ten imitation tests in  which four animals were used. One animal 
manifested imitative behavior in two different tests. None of the 
other three animals showed any tendency to imitate. From such 
fragmentary and conflicting evidence it is impossible to conclude 
what r81e imitation plays in the behavior of monkeys and the need 
for further investigation is apparent. 
4. Acknowledgments.-In presenting this report of my investiglt- 

tion, I gratefully acknowledge niy indebtedness to the Harvard 
Psychological Laboratory and, in particular, to Professor Robert 
M. Yerkes, at whose suggestion I undertook the investigation. His 
sympathetic cotiperation at  every stage of it has been invaluable. To 
Dr. William T. Hornaday, Director of the New York Zoijlogical 
Park, I am deeply indebted for the opportunity to use the facilities 
of that great institution. H i s  interest and generosity did much to 
further my work. The nhotographs which are here reproduced 
were made for me by Mr. E. R. Sanborn, the Staff Photographer 
of the Park. 1 am grateful for his services. 

11. DESCRIPTION AND CARE OF ANIMALS STUDIED. 

1. Cebus Monkeys. 
( a )  General Characteristics.-In my experiments I have used 

‘P. 144. 
UP. 122. 
OP. 172. 
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No. 1 ... ..... 
No. 2 . .  . . . . . 
No. 3 . .  . . . . . 
No. 4.. . . . . . 

eleven animals from two genera and seven species. Eight of them 
represent five species of Cebus monkeys. This is the genus with 
which we are familiar as the consort of organ grinders. The home 
of these monkeys is South America, especially the head waters of 
the Amazon and northward into Central America, where they live 
a gregarious life in  the tree tops, feeding on fruit, nuts and insects. 

Cebus lunatus 
" 

" hypoleucus 

" fatuellus 

1I  

TABLE 1. 
NUMBER, SPECIES, SEX AND PROBABLE AGE OF ANIMALS USED IN THE 

INVESTIGATION. 

No. 6 . .  . . . . . 

No. 8. .  . . . . . 
No. 9 . .  . . . . . 
No. 10.. . . . . 
No. 11.. . . . . 
No. 13. . . . . 

No. 1 Species. 

" lunatus 

I' hypoleucus 

" flavus 

Macacusrhesus 
" 

" cynomolgus 
I I  

I 
NO. 5. .  . . . . . /  ' 6  capucinus 

I 

Sex. 

Female 

Male 
< I  

Female 
I <  

Male 
i f  

I (  

Female 
Male 

Age. 

3 years 

3 " 

2 " 

6 '' 
5 " 

4 " 

7 l t  

1 year 

4 years 
3 " 

4 (' 

Remarks. 

Bought of dealer in 

Bought of dealer in 
New York. 

Bought of dealer in 
New York. 

Had been several 
years in Park. 

Had been several 
years in Park. 

Had been several 
years in Park. 

In Park but eight 
weeks. 

In Park but eight 
weeks. 

In Park two years. 
In Park two years. 
In Park two years. 

New York. 

They travel about by leaping from one tree to another; in  this 
arboreal life their long grasping tails serve them better than a 
fifth hand would. The facial portion of the skull is small in com- 
parison with the cranial portion, and many specimens have quite 
prominent foreheads. Forbes notes that the cerebral cortex is 
almost as much convoluted as it is in  the Old World Apes. The 
forehead, usually bare of hair, is often wrinkled, giving the mon- 
keys the appearance of being ('burdened with sorrows, which," as 
Dr. Hornaday remarks, "most captive monkeys certainly are !" 

The Cebus monkeys are cowards except toward those they can 
easily vanquish. One fight is usually enough to settle the supre- 
macy of a cage. The whipped animal seldom makes another effort 
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to rule. The victor, however, often delights in continuing punish- 
ment which the vanquished receives with howls and shrieks of fear. 
The noise made by the victim is out of all proportion to the injury 
inflicted. A slap, a theft of banana, or even a threat often arouses 
piercing shrieks. 

No. 6 and No. 4 were together one day in a small cage. It was 
about feeding time and both wanted to be at the wire front. No. 
6 was in the way of No. 4 and she slapped him with the palm of 
her hand. He  retreated and doubled up in his characteristic fashion, 
moving his body up and down and yelling loudly. Any movement 
of No. 4, even so much as the turn of her head toward him, served 
to release another volume of shrieks. This continued for several 
minutes with no further demonstration on the part of No. 4. 

On another day, No. 4 was sitting on a brace in the experiment 
cage with her hands on the wire. Without allowing her to see 
me move, I touched my finger to the back of her index finger. As 
if struck by an electric current she leaped to the floor and began 
to yell vehemently and continued to do so for some time. 

I am informed by Dr. Hornaday that the Cebus monkeys which 
are marketed in this country are obtained when quite young. The 
offspring rides about on the mother’s back and hunters shoot the 
mother, who falls to the ground with the young still clinging to 
her. The small animal is then caught and kept in captivity until 
the keeper desires to ship it to market. This makes it next to 
impossible for any one who buys these monkeys of dealers to know 
much about their previous experience. 

I n  a study such as this, however, it is desirable to know all that 
can be known of each animal’s normal activities, so at the risk of 
multiplying words, I shall give a brief account of each animal used. 

( b )  Characteristics of IndividuaZ Animals.-No. 1, Cebus lunatus, 
female, and No. 2, Cebus lunatus, male, were obtained from an 
animal dealer in New York City. When they came to the Har- 
vard Psychological Laboratory in November, 1907, they were ap- 
parently about three years old and were in excellent physical condi- 
tion. 

No. 1 made herself at home from the start and on the third day 
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would sit on niy knee and eat her banana out of my hand. Within 
a short time she would ride on my shoulder as I walked about the 
laboratory, thus being sure to keep near whatever food I might 
have in  my hand. No. 2, however, was more cautious, never coming 
near except when No. 1 preceded him, and retreating whenever he 
got his food. His favorite position was sitting on the floor of the 
cage with No. 1 sitting in  front, and his arms clasped tightly 
around her body. When No. 1 moved, No. 2 would start ner- 
vously and t ry  to keep close to her, never once taking his sparkling 
brown eyes off the persons in the room. Gradually his fear wore 
off’ and with KO. 1 he went curiously about the cage, biting at  every 
projecting piece of wood, and poking his fingers into every crack 
and cranny. A small tree was put into the cage and then the 
animals could stretch their tails by wrapping the tip end around 
a branch and suspending their whole weight from the limbs, a 
performance apparently as enjoyable to the monkeys as swimming 
is for the average boy. 

No. 2 was especially 
concerned when No. 1 came out of the cage to get food and he 
was left alone. Often, when alone, he would utter a shrill piercing 
sound, a veritable bark. This was unlike their usual noises of 
chattering, whistling and crying and 1 took it 10 be a danger signal, 
for No. 1 never failed to climb the cage, window or anything else 
near her when the cry was given. Even when, after a day’s fast, 
she was greedily eating her banana, it would bc left with a startliug 
suddenness and she would make no delay until she was at the high- 
est point in  the room. She never looked about to discover the 
danger for herself and never ran on the floor. Her action was 
always one impetuous scramble to get up. She never remained 
up long and often came down immediately. I never heard her 
utter the cry. He sometimes gave it when she was out of sight, 
but again when she was in plain view, and when there was no dis- 
turbance in  the room. In the wild state, such a cry is probably 
the signal that some enemy is near, and when given, all that hear 
it scud to the tree tops as the place of greatest safety. 

After a few weeks in  the laboratory, No. 1 acquired a pugnacious 

The animals did not like to be separated. 
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attitude toward certain persons, usually strangers. I first noticed 
it one day when an expressman called to leave a package. E e  
entered without noticing her and when he turned to leave she was 
on a cage which he must pass in going to the door. Her  mouth 
was open, her teeth exposed, and her body drawn into a crouching 
attitude as if she were about to spring. I intervened, while the 
man left, for fear she might bite or scratch him. A day or two 
later she behaved in  the same way toward the laboratory machinist, 
who came in  to do some work. 9 s  he went toward the door, her 
fury increased like that of a dog after a retreating enemy. I began 
to suspect there was more of bluff than fight i n  her behavior and 
my suspicions were fully justified a few days later. Experiments 
were over for the day and No. 1 was having her freedom about the 
room to the delight of the several persons present. A stranger 
entered the room. She was at the opposite end and on top of a 
six-foot cage when he entered. She immediately prepared for war 
and her scolding and threatening began. She advanced toward him 
along the top of the cage by short leaps, which grew shorter as she 
neared him. Her  scolding increased, her hAir became erect and 
her wide-open mouth showed her keen teeth as if she were ready 
to bite. Suddenly she leaped from the cage toward him (most 
men would have dodged or struck, but this man did neither) and 
she landed plump upon his chest. Instantly her harsh cries became 
more like the purr of a cat, and her hand found its way to his 
jewelled tie pin and on up to his moustache. She was not angry. 

He showed, however, 
more ingenuity in  learning to do things. During his whole life in 
Cambridge and also in New York he refused to be petted, and 
when caught was in great fright. This fear often distracted his 
attention from working at problems. H e  worked by spurts, glanc- 
ing at persons in the room and then making a vigorous thrust or 
pull at the mechanism. It was only by maintaining the most rigid 
quiet in a room that I could induce No. 2 to give continuous atten- 
tion to a problem. Despite this fact, howevcr, he learned to get 
food in  devious ways much more quickly than No. 1, whose familiar- 
ity with human beings had possibly led her to depend on them for 
her food. 

No. 2 never assumed the bluffing attitude. 
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No. 1 died suddenly, from no obvious cause, at the close of the 
first experiment. No. 2 was taken to New I'ork in June, 1908. 
H e  remained in good health throughout the entire investigation. 

No. 3, Cebus hypoleucus, male, was a small- animal apparently 
less than two years of age. He  was shipped with a mate from New 
York City to the Harvard 'Laboratory in March, 1908. He  had 
not long been off the ship which brought him to New York and 
was in poor physical condition. H e  never became vigorous, but 
his good appetite kept him hunting for food. H e  was one of the 
animals taken to the Park in June and was used in a number of 
tests. 

She 
was full grown, probably six years of age and had been in the 
Zoijlogical Park half of that time. She was kept, with Nos. 5, 6, 
8, and 9, in a large cage which contained a number of Cebus and 
Spider monkeys and several lemurs. She was the boss of the cage, 
and was very aggressive toward the other animals, especially when 
food was put into the cage. She was physically the strongest Cebus 
monkey I have studied, but when she did not readily solve a mechan- 
ism she gave up trying sooner than did No. 5. She was always 
attentive to any movements of the experimenter or of another 
monkey in the cage. She was not afraid, but would not allow 
herself to be handled. 

No. ti, Cebus capwinus, female, was the most active animal I used. 
She was scarcely ever quiet in the experiment cage except when 
she crouched in fear. She was almost as strong as No. 4 but had 
less inclination to fight and to take food from other animals. How- 
ever, no animal in the large cage excepting No. 4 dared to take 
food from her. When any new device was exposed in the experi- 
ment cage, No. 5 examined every part of it with great rapidity 
and her interest did not abate if she did not solve the problem 
at once. She returned repeatedly to every new part in the cage 
and worked at it persistently, using all her ingenuity and strength 
to get food or to tear the mechanism to pieces. She was five years 
of age and had been several years in the Park. 

No. 6, Cebus lunatus, male, was thoroughly at home with per- 

No. 4, Cebus fatuellus, female, was a large fine animal. 
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sons. H e  was 
as free with strangers as with familiar persons and would pull and 
play with sticks, pencils, umbrellas or any other thing that any 
one held out to him. I f  a person got sufficiently near his cage, he 
would dig into his pockets for handkerchiefs. As a rule he was 
not attentive to the other animals ; he preferred to attract human 
attention. For this reason it was difficult to get him to watch 
the other animal in  the imitation tests. H e  stood third in suprem- 
acy in the large cage, yielding only to No. 4 and No. 5. He 
was four years old and had been in the Park two years. 

No. 8, Cebus hypoleucus, male, was a new arrival a t  the Park. 
B e  was old, apparently seven or eight years of age, and one canine 
was missing; the other teeth were very large. H e  was large and 
lank, with long bony arms and legs. H e  moved slowly and when 
in a new situation was quiet and sluggish. €Ie was used in one 
imitation experiment only and failed in  that. H e  was apparently 
afraid most of the time and was whipped by animals much smaller 
than himself. 

No. 9, Cebus flavus, male, was the smallest animal used in the 
investigation. H e  was probably but little over a year old and had 
been in the Park but six weeks, having come in with No. 8 and 
six others. H e  mas very much of a baby, riding on the back of 
his cage mate most of the time. He was quite excitable and cried 
a great deal when alone. When with No. 8 he was a perfect para- 
site, stealing food and riding. Toward No. 3, he developed a fight- 
ing attitude and under the protection of No. G almost worried No. 
3 to death during one night. I€e did not want to be touched by 
persons, but his fear did not keep hiin from getting food within 
his reach. 

2. ikfucacus Monkeys. 

H e  was very playful and enjoyed being handled. 

( u )  General Characteristics.-The Macacus is the most common 
form of the Eastern monkey. The group contains twenty-five species, 
many of which are found in captivity and are among the most hardy 
of captive monkeys. The most common form is the Macacus cyno- 
molgus which is found in various parts of Asia and in  the East 
Indian Islands. The tail of this species is quite long and is one 
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of its distinguishing marks. These animals are large, strong, and 
apparently courageous. Both the cynomolgus and rhesus monkeys 
have cheek pouches in which they store food. Both make a show 
of courage and, in comparison with the Cebus monkeys, are quilt 
courageous. 

( b )  Characteyistics of Individual Animals.--No. 10, Macacus 
rhesus, femalc, was four years old and had been in the Park more 
than a year, during which time she had been caged with a large 
female common macaque. Both of these animals had an apparent 
dislike for strangers and would dash at  the side of the cage when 
any one approached. No. 10 was in  the laboratory only three 
weeks, in  a cage with No. 11, a male of her own species. She 
was much afraid of me at first and rushed about the cage t o  get 
away. She soon became quiet and for ten days was an exceptionally 
good animal for study. Before 
the tests with her were over, she was attacked with dysentery and 
became useless for experimentation. 

KO. 11, Nacacus rhesus, male, was a young animal about three 
years old but very large. H e  had a long well-rounded body, well- 
shaped limbs, and well-developed quarters. During the time he 
was in  the laboratory he was in superb physical condition. H e  was 
quick, active and strong. His  
niuscles were always tense and he leaped suddenly and with great 
force. H e  was not afraid, but would not allow himself to be handled. 
No. 10 whipped him, but he showed fight toward all the other ani- 
mals and never retreated. 

No. 13, Macacus cynomolgus, male, was a large vigorous animal 
about four years old, who was not afraid of persons or other ani- 
mals, yet who was not of a pugnacious disposition. H e  whipped 
No. 12, his cage mate, while they were in the laboratory, but after 
he had settled the supremacy of the cage he lived peaceably with 
him. Tike No. 11, he was always attentive to other animals and 
seldom failed to see anything he could turn to his own advantage. 
H e  was quick and strong, and during the experiments, was in fine 
physical condition. 

She was active, quick and hungry. 

H e  seemed never to be off his guard. 
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3. Care of Animals. 
During the progress of the experiments the animals were kept 

in the laboratory all the time. They were grouped one, two, and 
three in small cages, the aim being to secure for  each, congenial 
cage-mates,-not an easy thing to do with the full-grown animals. 
The cages were cared for and food was given daily by the keeper. 
The Park  Venterinarian, Dr. Blair, stopped occasionally to see that 
the animals were in good health. No other persons had access to 
the laboratory, except the experimenter and persons whom he in- 
vited to be present at experiments. 

The animals were then kept in a normal condition, undisturbed 
by the crowds of visitors which thronged the Primates’ House dur- 
ing the summer. The experi- 
ment cage was large and light and the animals were fed in it so 
often that they were glad to get into it. No effort was made to 
handle the monkeys with the hands in transferring them from one 
cage to another. They were allowed to go down a runway, or to 
enter a small box which was then transferred to the larger one 
and the animal was released. Food was given along all parts of 
this runway and in the cage, and the animals were usually in  their 
normal state when in the experiment cage. 

Enough was given 
to keep the animals in good condition but not enough to satiate 
them. The weekly menu, given under the experimenter’s directioa, 
was as follows : 

Efiort was made to eliminate fear. 

The daily food was given at  2:30 P. M. 

Sunday. 
Monday. Boiled potatoes, bread, bananas. 
Tuesday. Roasted peanuts, bread, apples. 
Wednesday. 
Thursday. Boiled potatoes, bread, apples. 
Friday. 
Saturday. Boiled potatoes, bread, dates. 

Bananas, yellow corn, sunflower seed. 

Cabbage, lettuce, carrots, bread, bananas. 

Boiled rice with raisins, bananas. 

IIZ. METHOD OF INVESTIGATION. 
1. Problem Method Used.--I have used in the investigation the 

problem method only.- The animals have been placed in the pres- 
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ence of simple mechanical devices, the manipulaiion of which opened 
doors, disclosed openings, or dropped food into the experiment cage. 
The motives to action on the part of the monkeys were three: curi- 
osity, the obtaining of food, and the tendency to imitate. 

The problems which I have used are all comparatively simple. 
I t  is an easy matter to construct devices which monkeys will not 
manipulate, either on their own initiative or by imitation. The 
results from such problems, however, have only a negative value in 
the study of animal intelligence. To demand that an animal per- 
form a wholly new act, that he behave in a way entirely different 
from his usual ways of acting, is a legitimate mode of procedure for 
certain purposes. But  if a monkey fails to manifest imitative be- 
havior under complex and excessively strange conditions, it is not 
proof that the animal lacks imitative ability. 

Human beings do not imitate all the acts of their fellows, not 
even all those which it would be profitable to copy, and to judge 
by such failures would be to class man as a non-imitative animal. 
This would be manifestly unfair, for in certain other situations 
the imitative behavior will appear. The fact is that we imitate 
most often in those situations in  which wholly new elements are 
few. We are reinforced by a great complex of habitual reactions, 
and, when the new elements are mastered by imitation, these habitual 
modes of activity complete the learning in a more or less auto- 
matic way. Because we take advantage of our fund of habits is, 
however, no reason to deny that our real advances in learning may 
be by imitation. We do not demand that a person perform an act 
wholly and entirely new before we credit him with imitative learn- 
ing. 

We certainly should not be less generous with other animals. 
They should be met as nearly as possible on their own ground and 
presented with problems in  which they may have the advantage 
of their fund of inherited and acquired modes of behavior. At 
first the elements entirely new should be as few as possible. I f  
they are then unable to profit by seeing another animal perform 
a n  act the case against their ability to learn by imitation would 
seem to be conclusive. I f  under such simple conditions they do 
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mniiifest imitative behavior, the coiiiplexity of the problems can 
be increased and thus by successive steps the range of imitative 
ability can be determined. 

Viewing the matter in this way, I deemed it important to give 
the monkeys an extended preliminary study. I was unable for 
some time to set problems which seemed well suited to the purpose, 
and my best ideas seemed to come accidentall)- as I was observing 
the animals. From a large number of possible problems, selection 
and combination was made so that, in  the end, I had a group of 
devices presenting situations adapted to the monkey’s ways of doing 
things. The value of this preliminary work, 1 am sure, is evident 
in the results of the experiments. 

2. Laboratories and Apparatus. (a)  Laboratories. The experi- 
ments made in  Cambridge were conducted in a research room of 
the Harvard Laboratory. The living cages were located against 
the wall of the large airy room. Between these living cages and 
the experiment cages, a curtain was drawn while the experiments 
were in progress. Light fell upon the experiment cages from two 
large windows so that all parts of the apparatus were well illumin- 
ated. The room was on a third floor and on the side away from 
the street. It was, therefore, exceptionally free from the noises 
and jars of traffic. 

*4t the Park, a laboratory was arranged in a room at one end of 
the Primates’ House. The room was 15  feet long and 1 2  feet 
wide, with good light from two sides and the roof. Along the two 
sides of the room opposite the windows, were the living cages, where 
the animals were kept, two and three in  a cage. Between these 
cages and the windows a floor space, 7 by 10 feet, gave sufficient 
room for the experiment cage described below. I t s  wire sides were 
toward the windows so that it might be well lighted. The experi- 
ment cage was separated from the living caga  by curtains which 
could be drawn back when the experiments were over. 

I n  presenting problems to monkeys one 
meets two difficulties at once. I f  the animals are left free in a 
room they wander about, examine everything in the room and 
give only intermittent attention to the problem, thus wasting time. 

( b )  Experiment cages. 
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On the other hand, if the problems are adjusted in  a small box, the 
animal is cramped and often frightened. I n  order to minimize these 
difficulties I built an experiment cage (fig. 1) which was 182 cm. 
high, 124 cm. broad and 92 cm. deep. It was large enough to 
allow considerable freedom to the animal and yet not so large but 
that the monkey was kept near the problem all the time. The top, 
the floor, the back and one end of the cage were made of rough pine 
boards. I n  these board parts of the cage were adjusted several 
mechanisms. The problem for the monkey was to manipulate one 
or another mechanical device. The front of the cage and one end 
were covered with half-inch mesh wire which made possible a view 
of the entire interior. At the bottom of the front was a slide door 
through which the animals were introduced into the cage. 

This cage was used in  all the preliminary experiments and for 
the first complete set of imitation tests. In the light of knowledge 
gained in its use, a new and improved cage was built. Hereafter, 
these two cages will be designated as the old cage and the new cage 
respectively. 

The new cage (fig. 2)  was used in all the experiments made at 
the Park. It was made of clear white pine lumber, was built in 
sections and put together with bolts. The frame was in four parts, 
of material 4?L! cm. square. The front frame, a, b, G, d, and the 
back frame, e, f ,  g, h, were each 118 cm. by 180 cm. The end 
frames, i, g, k, 1, and m, rt, 0, p ,  were each 85 cm. by 180 cm. 
When these four parts were bolted together they made a cubical 
frame 85 em. by 118 cm. by 180 cm. Across the front, half way 
up  was a brace, q, of the frame material. The end of the brace, 
S, was a favorite place for the animals to perch. The front and 
one end of the frame were covered with galvanized woven wire of 
one inch mesh. The back of the cage was covered with four 
boards, A ,  B, C, and D, 29 cm. wide and 2 cm. thick, placed verti- 
cally and fastened to the top and bottom of the frame by bolts 
with wing nuts, W. The remaining end of the frame was similarly 
covered by three boards, one of which, E, was fastened as those on, 
the back, and two of whieh, F and G, were made into a door hinqsd 
at 7L.l The top of the cage consisted of three boards H ,  I, and J ,  29 
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cm. by 85 cm. which were fastened to the frame in  the same way 
as were the boards of the back. The floor, in  one piece, 2, restod 
on the frame at the bottom of the cage and could be taken out for 
cleaning. I n  the lower part of board F was a slide door, 8, 24 cm. 
by 32 cm. whose lower edge was on a level with the floor. The 
cage was mounted on ball-bearing castors so that it could be moved 
about easily and quietly. 

The boards on the back, end, and top of the cage were half- 
tongued so that no cracks appeared between them. They were re- 
niovable and other boards of corresponding dimensions could be 
substituted. The mechanical devices which were presented to the 
animals as problems for nianipulation were arranged in  separate 
boards. The cage was made ready for experimentation by remov- 
ing one of the plain boards and substituting a board with a device. 
This convenience made it possible to shift from one experiment 
to another with facility. 

(c) Problem.-In the two cages eight problems were arranged. 
These I shall describe in  connection with the statements of results. 
Here it will be sufficient to designate them by name, as follows: 

In old cage. 1. Chute Experiment A. 
2. Chute Experiment B. In new cage. 
3. Rope Experiment. In  new cage. 
4. Paper Experiment. In new cage. 
5. Screen Experiment. In new cage. 
6. Plug Experiment. In new cage. 
7. Button Experiment. In new cage. 
8. String Experiment. In new cage. 

3. Experimental Procedure.-For the most part, the experiments 
were made between 7 :OO A. M. and 1 : O O  P. 11. when the animals 
were in a normal state of hunger and when they were fresh from 
the night’s sleep. During some of the later experiments it was 
necessary to continue the work until later in  the afternoon. I n  
such cases, the feeding time was postponed for the animals so used. 
The first experiment was made on successive afternoons between 
two and three o’clock. 

The general plan of the experiments was as follows: First, 
each animal was given a fa i r  opportunity to learn to manipu- 
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late the mechanism in a series of preliminary trials. These trials 
were usually on successive days, rarely twice in one day. I n  ail 
experiments, except the Chute Experiment A, which was made in 
the old cage in Cambridge, the animal was given five of these pre- 
l iminary trials, each fifteen minutes in length. I n  almost every 
case the animal ha3 either solved the problem or had become in- 
different to the mechanism by the end of this time. 

At the close of these preliminary trials, imitation tests were begiin 
with the animals that had failed to learn of their own accord. 
I n  these tests, the trained animal was allowed to perform in the 
presence of the imitator; after this, the latter was given an oppor- 
tunity to get the food himself. H e  was permitted to work t e n  min- 
utes, and longer, if he seemed about to solve the problem. If  imita- 
tion did not occur in the first test, the test was repeated. An animal 
was not counted to have failed until he had seen the performance 
a hundred times, and yet was not able to repeat it. 

Wherever the experiments varied from this schedule the fact is 
stated in the account of the experiments. 

I n  some of the tests, the two animals were together in the cage; 
in other tests the imitator was confined in an observation-box within 
the experiment cage while the imitatee got food by manipulating 
the device. This observation-box was approximately 40, by 60, by 
80 em. and was covered on five sides with woven wire of half-inch 
mesh. 
4. Observation and Description of Behavior.-My first aim in 

this investigation has been to record the facts of behavior. Just 
what names to apply to the types of behavior manifested has been 
a secondary consideration. The question of imitation in animals 
bears, at present, a somewhat controversial aspect and I have felt 
that I could best contribute to a clearing away of difficulties by 
making a full and accurate record of exactly what I saw my animals 
do under experimental conditions. This I have faithfully tried 
to do, with the result that I have a paper full of details. However, 
I am convinced that this is really the way of progress in this matter. 
Mere forensic insistence on a certain point of view regarding the 
problem of imitation in animals, may, in the absence of the real 
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facts of behavior, be a pleasant pastime, but it can add nothing to 
a solution of our problem. 

I n  describing the behavior of the animals and in interpreting 
that behavior, it has been my aim to use all terms in  as objective 
a way as possible. Certain words with a subjective implication 
are, however, so indispensable for convenience that I have ventured 
to use them, and to define them objectively to avoid misunderstancl- 
ing. 

The verb see was needed so often that to have found a roundabout 
substitute with a wholly objective signification, would have need- 
lessly encumbered the account with words. When an animal’s eyes 
were directed toward a thing, when he turned his head or fixed his 
gaze apparently in response to the movement of another animal, 
when he reacted toward an object by going toward it or away from 
it, I have chosen to say that the animal “saw” the thing to which 
he apparently responded. In  case there was an accentuation of such 
behavior, an apparent increase of muscle tension and eagerness to 
make such movements, I have said the animal “saw well” or “saw 
perfectly.” I have said he saw “fairly well,” if the objective marks 
of attention were present, but not normally strong. I n  none of 
these cases, however, do I intend to imply more than that the animal 
manifested such behavior. 

When an animal ate the food 
which was obtained by the manipulation of a device I have said he  
experienced the result of the act, but throughout the presentation 
of data and the interpretation thereof, I have meant nothing more 
than that he ate the food so obtained. I have intended to imply 
nothing as to the psychic aspect of such behavior. 

The same is true of my use of the word imitation which I shall 
define in the general summary of Chute Experiments A and 13, 
page 376. 

It has been convenient to use a few cominon terms with technical 
meaning. To denote the several times an animal was in the cage 
aloiie before he was given an opportunity to learn by imitation, I 
have used the word trial. I have used the word test to mean the 
opportunity an animal had to learn from another animal. The word 

So, also with the word experience. 
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covers both the time the imitatee was performing and the time the 
imitator remained in the cage after the removal of the imitatee. TO 
indicate the act of the imitatee in getting food, I have used the 
word performance. Successive performances are indicated by P. 2, 
P. 3, etc. 

IV. EXPERIMENTS AND RESULTS. 
1. CHUTE EXPERIMENT A. 

A. Description of Device. 
I n  the top of the old cage (fig. l), near the wire front and the wire end 

was a door, a, 10 em. square, which opened inward and was held shut by a 
device, b, on the top of the cage. At a point in the top near the board end and 
the back, a hollow chute, c, 5 cm. square, projected perpendicularly into the 
cage 60 em. From the device which held the door shut, a string, d ,  passed 
to the top of the chute and hung down on the inside to within 10 em. of the 
bottom of it. To the end of the string was fastened a bit of iron, e, to serve 
as a hand hold. The top of the chute was covered with a cap, f ,  so that  
no light could come through it. 

I n  order to secure the food, the monkey must leap from the wire part 
of the cage to the chute, and, while holding to it, must thrust a hand up 
inside and pull the string, thereby releasing the small door in  the top of the 
cage and allowing food which had been placed on i t  to fall to the door. 
He must then descend to the floor, to get the food. 

B. Behavior of No. 2. 
Preliminary trials.-First trial, Jan. 4. No. 2 first picked up crumbs 

of food from the floor of the cage. H e  then played about on the floor and 
the wire end and front of the cage. H e  jumped from the front of the cage to 
the chute and back to the front. This he repeated five times. H e  took no 
notice of the end of the chute. Time: 30 minutes. 

The behavior of No. 2 was similar to what i t  was on 
Jan. 4. H e  jumped to the chute three 
times. The third jump so shook the chute that  the door was jarred open and 
the food (peanuts) fell to the floor. No. 2 noticed the food immediately and 
climbed down to eat it. When the nuts had been eaten, he  climbed the front 
of the cage, and, holding with his feet to the wire, reached the swinging 
door with his hands and thrust his head up through the open door. 

Third trial, Jan. 7. No. 2 was quite shy. H e  ate  crumbs from the floor 
and climbed the wire parts of the cage. During the thirty minutes he 
jumped to the chute twenty-two times. 

Fourth trial, Jan. 8. No. 2 jumped to the chute repeatedly and on the 
seventh jump he threw his head and shoulders downwards. While hanging by 
his tail and feet, he  looked up the chute, thrust up his hand and pulled 
the string. Twenty times more he  jumped to the chute, but 
did not get food. 

Second trial, Jan. 6. 
H e  seemed quite anxious to escape. 

The food fell. 
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On Jan. 9, Jan. 13, Jan. 20, he was tried again and on the latter date 
H e  was then he opened the trap door ten times in  twenty-seven minutes. 

counted to have learned sufficiently to set the copy for No. 1. 

C. Behavior of N o .  1 .  
Preliminary trials.-No. 1 was first put into the experiment box on Jan. 7. 

She was quite hungry and scolded and chattered all the time. She picked 
crumbs from the floor and climbed the wire on the front and the end of 
the cage. During the thirty minutes she was in the cage she took no notice 
of the chute. 

On thirteen succeeding days for the same length of time she repeated this 
behavior. On Jan. 21, her jumping about the cage jostled open the t rap 
door. This called attention to the door and several times later she climbed 
the front of the cage and reached one hand over to the edge of the door. 
There was, however, no evidence that the chute and door were connected by 
the animal. 

At this time, i t  seemed 
evident that No. 1 would not of her own accord learn to work the device. 
For the imitation test she was placed within a wire-covered box, inside and 
a t  the end of the experiment cage opposite the chute. No. 2 was then 
placed in the cage and allowed to open the food door. The small box served 
as a place from which No. 2 could jump to the chute and thus modified the 
conditions of the experiment. The box was removed and the two animals 
were placed in the large cage together. Prof. Yerkes was present and we 
were agreed that out of the seven times which No. 2 opened the door, No. 1 
saw the entire performance twice, and in part, at least, four other times. 
No. 2 was removed from the cage and No. 1 was left alone for thirty minutes. 
The following observations a re  quoted from Prof. Yerkes’ notes: “After a 
few minutes of climbing about, No. 1 looked up a t  the chute from the 
floor, stood on her feet, lifted her body and face upward, climbed the side 
of the cage as if  she were making right for the chute, but she did not jump 
across to it. I am not certain that she looked across at the chute from the 
side of the cage. During the remainder of the interval I saw no evidences 
of the influences of what she had seen.” 

Second test. No. 2 was again placed in the cage and allowed to operate 
the mechanism. Each time No. 1 got food; sometimes she took all of it. 
Twice again she saw the entire performance and four times more she 
saw i t  in part. No. 2 was then removed and No. 1 was left in the cage 
for thirty minutes. There were no indications that the behavior of No. 2 had 
in any way influenced the behavior of No. 1. 

No. 2 operated the device 
a total of 253 times. No. 1 saw 204 of these. On no day did she see the 
entire performance fewer than three times nor oftener than twenty times 
(see Table 2 ) .  

On each day, after being given the opportunity to witness the behavior of 
No. 2, No. 1 was left in  the cage alone for thirty minutes. On Feb. 6, after 
being alone for a few minutes, No. 1 stood under the chute and looked up at 

Imitation tests. No.  1 imitating No. 2.-First test. 

The test was repeated on sixteen different days. 
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it. She then ran to the side of the cage as if to climb, but her attention was 
distracted and she did not climb. Later she climbed the front of the cage and 
clinging with her feet and one hand, she allowea her body, head and other 
a rm to swing away from the cage toward the chute. This conduct came 
nearest to suggesting the influence of No. 2’s behavior of any during the 
whole of the experiment. 

In all the later tests, No. 1 was more or less attentive to No. 2 and usually 
got food when he pulled the string, but when he was removed she became 
quite indifferent to the chute and took her leisure about the cage as if the 
means of getting food was not present. 

~ ~ t ~ - 1 9 0 8 ,  

TABLEI 2. 
No. 1 IMITATING No. 2. 

Number of times 
No. 2 performed 

the act. 

Jan. 30a. . . .  
Jan. 30b. ..... 
Jail. 31. ...... 
Feb. 4 . .  ..... 
Feb. 6 . . .  . . .  
Feb. 10.. . . .  
Feb. 17 ..... 
Feb. 18. .  . . .  

7 
6 

11 
17 
10 
12 
12 
13 

Feb. 19 ..... 10 
Feb. 20. .  . . .  
Feb. 24. .  . . .  
Feb.25 . . . . .  12 
Feb. 26. .  . . .  
Feb. 27. . . . .  
Feb. 2 8 . .  . . .  
Feb. 29. . . . .  
March 2 .  . . .  

22 
20 
23 
33 
23 

Number of times 
No. 1 saw No. 2. 

3 
3 
8 

10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
20 
20 
20 
20 

204 

Number of times 
lo. 1 saw in part 

3 
3 
3 
7 

2 
2 
1 

2 

2 

1 
3 
3 
3 

35 

Rasult. 

Failed. 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

F 

Time in 
Minutes. 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

510 Total. . . . .  1 253 

Smeans that the imitator did repeat the behavior of the imitatee. 
x, . . . . . . . . .  e.. , ,  . . . .  1 . * . .  . . . .  
4 means tnst  tne imitator milea to repeat tne oenavior 01 tne imitatee. 
The time is always given in minutes unless otherwise indicated. It was taken 

with an ordinary watch and where it is recorded in seconds the time was taken from 
the second hand. 

How NO. 1 Learned.-March 3. No. 1 had been given more than two hundred 
opportunities to see No. 2 perform the operation and had profited frequently 
by getting food. It then seemed certain that  she would not learn to work the 
device from seeing No. 2 do it. A stick, two inches wide, was placed from the 
wire front of the cage to  the chute. Within eight minutes, No. 1 had 
cllinbed the side of the cage, had walked on the stick to the chute, had swung 
down and thrusting her hand up the chute had opened the door. The 
stick was then removed while No. 1 was on the floor. When her 
food was eaten she became very active, making long leaps all about 
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the cage, but never once to the chute. She then settled down to 
her usual behavior and after ten minutes the stick was replaced. She 
pulled the string once and the stick was again removed. She then resumed 
her usual conduct for almost ten minutes more. Then, when under the 
chute, she looked up and her eyes accidentally fell on the chute. She rushed 
up the front of the cage and leaped to the chute, swung herself down and 
worked the device. This she repeated several times, although in  a much 
less skillful way than No. 2 was able to do it. 

2.  CHUTE EXPERIMENT B. 
A. Description of Device. 

This apparatus was a modification of the one used in  Chute Experi- 
ment A. 

From the top of the experiment cage (fig. 3 ) ,  30 cm. from the board side 
and 40 em. from the board end, a hollow wooden chute, a, 5 cm. square, 
projected into the cage a distance of 70 em. Inside this chute, 40 em. 
from the lower end was a trap door, b,  hinged to drop downward, but held 
up by a rubber elastic. To the bottom of this trap door was attached a 
string, c, which hung down to within 10 em: of the lower edge of the chute. 
A coiled wire spring, d, was tied to the lower end of the string to serve for a 
hand-hold for the animals. In the top of the cage was a tube leading into 
the chute from a small feeder (fig. 19, f,) adjusted on top of the cage. 
By pulling a string, attached to the feeder, the experimenter could drop food 
(sunflower seed and chopped peanuts) upon the trap door.* Two horizontal 
rungs nailed to the sides of the chute helped the animal to support himself on 
the chute. 

The problem set for the animal was to leap from the wire front or end 
of the cage and, while holding to the chute, to swing his head and shoulders 
down, thrust one hand up the inside of the chute, grasp the coiled spring, and 
pull the trap door down. The food on the top of the door would then fall to 
the floor, unless checked by striking the body of the animal. I n  either case 
the animal could get it. 

B. Behazjior of No. 2. 
But 

when he  was first put into the new cage, four months after his last experi- 
ence in  the old one, he appareiitly had no memory of the chute. Only after 
several minutes did he go to it. H e  
stopped to examine the opening in the end before he thrust his hand into 
it. In the old cage he usually thrust his hand into the opening without 

No. 2 had learned to work the mechanism in Chute Experiment A. 

He jumped to i t  from the front wire. 

*The essential par t  of the feeder was a copper plate, 3 em. wide and 6 mm. 
thick, arranged to slide back and forth in grooves beneath a food hopper. In  
the plate was a circular opening into which the food dropped from the hopper. 
When the string was pulled this opening, full of food, was drawn over a tube 
leading into the chute, into which the food dropped. 
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looking at it. After examination, he pushed his hand up the inside and 
touched the string. Then he became very eager to work and would have 
worked continually (fig. 4) .  

C. Behavior of N o .  13. 
Preliminary trials.-First trial, August 23. On entering the cage, No. 13 

climbed to X where he sat for a short time. He then walked along the brace 
until opposite the chute, when he leaned out toward the chute and touched 
it with his hands, a little way above the lower edge. Drawing his body back 
from the chute, he walked along to X and went down to the floor. Several 
times he climbed up and down the wire parts of the cage and then tried to 
get out a t  the door. 
endeavor to get out of the cage, he pushed on the small doors repeatedly 
and even climbed the wire front to push on the upper par t  of the large 
door. Next he settled a t  X and looked about. He moved down to the floor 
and up and down the wire. Moving along the brace to the door, he tried to 
push it open. He then descended to the floor. He tried to climb the corner 
post opposite X and then climbed the wire to the top of the front, going 
to the floor again and then up to X. H e  was active during the entire time 
he was in  the cage, but he  took no notice of the chute after the first three 
minutes. 

Second trial, August 24. The movements of No. 13 on this day were as 
follows : Up the end of the cage ; to the floor ; up to the brace and along the 
brace to opposite the chute; leaned over to the chute and put hands on the 
lower rung ; felt up and down the edges of the chute nearest him ; tried to bite 
the edges of the chute; back to the wire and to  the floor; again up to 
the brace and leaned over to the chute; again bit the edges of the chute; to 
the floor, about, and looked up at the chute from exactly under i t ;  to the 
door ; up to X and perched; to the floor and hunted about ; bit the door ; 
again to X and perched, looking out through the wire; down to the floor to 
get a roach and back to the brace; up the wire front, and back to X; to  the 
door and back to X; along the brace; putting his hands over on the 
chute, he  swung his body to the chute and climbed up on it to the top 
of the cage and looked at the screws, etc.; tried to bite rung; back to brace 
and perched at X. 

Behavior as follows : Climbed wire; perched at X; 
to the floor; to the door ; up front and around to the top of the wire end;  
back to X where he sat  for a little time ; to the floor and hunted all about ; to 
the place where L* had been and hunted for i t ;  back to X and along the 
brace to the large door ; turned around, faced the chute, but paid no attention 
to it ; to the floor, all about and back up to X; along the brace to the chute ; 
leaned over to it;  put hands on the near edges and looked up and down; 
grasped rung in one hand and pushed other up and down the edges of the 
chute; back to X; to the chute and clung to i t  while he examined the top of 

H e  went back and forth from the door to X. In his- 

Third trial, August 26. 

*An opening where he had gotten food in a previous experiment. 
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the cage; on the chute two minutes and then slid down to the end and 
dropped off; again to the chute and examined the crack in the top of the 
cage; perched on the rung and looked out of the cage; bit at the edges and 
then jumped off. 

Behavior as follows: To X and sat down; along 
the brace and back to X and to the floor; up the front and along the brace to 
X and up the end of the cage; to the floor and about all the edges looking 
for food; up to X ,  along the brace, and to the floor ; about the floor and to 
the door, which he tried to open; to the end of the cage; up, around to the 
front and sat  at X ;  up the end of the cage and down to the floor; to the 
corner opposite X ;  to the front, up afid sat a t  X ;  up and down the wire; up 
the front, around to the end and back to the front ;  to the end and down to 
the floor ; up to X and sat; up the front of the cage and shook it. 

Behavior as follows: Up and down the end of the 
cage ; to the door and up the front ; to the chute and sat on the rungs ; back 
to front and to X where he sat for some time; to the floor and to the door, 
which he tried persistently to open ; climbed the front and looked about ; to 
the floor and pushed on the door very hard ;  up the front and perched at X ;  
up the end of the cage and back to X ;  along the brace and pushed at the 
chute; to X and down to the door; up the front and to the chute; back to 
the brace and along it to the end of the cage and back to X ;  to the floor 
and back to X ;  looked up at X from the floor; afterward climbed to X and 
sat there during the remaining par t  of the time. 

I m i t a t i o n  test.-No. 13 i m i t a t i n g  No.  4.* First test. No. 13 was put into the 
observation box and the box was set on the floor of the cage so that No. 
13 could have a good view of the chute. No. 4 was put into the cage and, 
at once, began to get food from the chute. No. 13 was attentive to every 
movement. His record in  seeing is as follows: 

Performance 1. No. 13 saw perfectly and became very threatening and eager 
to get out of the cage. 

P. 2. Jus t  as No. 4 thrust her hand up the chute, No. 13 looked down. 
As a result he did not see the pull. H e  saw her eating food and shook his 
box with such force that he  moved it about over the floor. 
P. 3. No. 13 saw perfectly and sat on the floor of his box attentively watch- 

ing No. 4 eat her food. 
P. 4. No. 13 saw perfectly and was eager to get out. 
P. 5. No. 13 saw fairly well; he was eager to get out of the box; failing to 

get free he sat on the floor of his box and watched No. 4 eat the food. 
These performances did not occupy more than five minutes. No. 4 was now 

removed and No. 13 was released in the cage. At first he looked about over 
the floor for food and then climbed the front wire, stopping on the brace 
opposite the chute. He leaned over to the chute and while still standing on 
the brace with his feet, tried to thrust a hand into the bottom of the chute. 
Failing in this, he ran  along the brace to X and back again to opposite the 

Fourth trial, August 27. 

Fifth trial, August 29. 

*The learning of No. 4 will be given later. 
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chute; catching the rung of the chute in his hands he drew himself over to 
i t  ; finding himself above the end of the chute he tried to let his body down, 
first on one side and then on the other, until in  the most awkward manner 
he managed to get near enough to the end to thrust a hand up the inside 
fa r  enough to reach the string. At once he pulled and the food came tum- 
bling down on his chest and to the floor. Dropping to the floor he picked up 
the food and a te  it. 

Within one minute he climbed the front wire, reached the chute, and got food 
in  the same manner. On reaching the chute the third time he did not pull 
himself above the end, but holding to the rung with his hands he dropped 
his body below the end and placing his feet against the back of the 
cage steadied himself while he thrust the free hand up inside and pulled 
the string. Time: 40 seconds. From this time on No. 13 repeated the per- 
formance as rapidly as his food was eaten. Within ten minutes he had gotten 
food eleven times and had eaten i t  all. From the moment he was released in 
the cage he seemed bent on getting the food. I n  his efforts, he made but one 
useless movement, namely, when he drew back from the chute after first 
putting his hands on it. This, however, did not indicate a wavering from 
the end in view. It was merely a drawing back for the renewed effort which 
he immediately made. 

The time from the removal of No. 4 was 40 seconds. 

Number bf times ~ 

jyo. 4 performed I Number of times D~~~ the act. No. 13 saw. I 
Aug. 29. .  . .. 

Sunzmnry of BehaGior of Wo. I S  in Chute Emperiment B.  
During the preliminary trials No. 13 was exceedingly active, but at  the 

end of the time he had made no progress toward a solution of the problem. 
He had gone to the chute, but there was no evidence that this was more than 
a random act in his movements about the cage. H e  did not notice the end 
of the chute and in no way did he seem to connect the chute with getting 
food. 

After his preliminary trials he saw No. 4 getting food a t  the end of 
the chute five times. H e  was confined in  a n  observation box so that he 
could not follow No. 4 about. H e  did not get any food and he experienced the 
result in  no way. However, when he was released in the cage his behavior 
was strikingly different from his behavior during any of his preliminary trials. 
He went almost directly to the place where he had seen No. 4 get food and 
within two-thirds of a minute he had gotten food for himself by doing 
essentially the same act' No. 4 had done while he was watching her. 

During his last trial he was quiet much of the time. 

Time in 
Seconds. 

Number of times 
No. 13 saw in part. 

1 S 40 

TABLE 3. 

No. 13 IMITATING No. 4. 
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D. Bekavior of No.  4. 
No. 4 spent her time on the floor and the sides of the cage. 

She was fairly active. After four minutes of random movements about 
the cage, she hung by her tail and two feet to the front of the cage opposite 
the chute and swung her body around crane-like toward the chute, looking 
a t  i t  steadily. She then moved about the cage as if she had nothing to do;  
she either sat  quietly or leisurely climbed the cage. 

Second trial. No. 4 walked about on the floor; then climbed the wire 
and looked about. Once or twice she examined the cracks in  the floor and 
in  the door. She looked at the chute twice and looked out through the wire 
toward the window. 

Third trial. During the third period No. 4 spent her time on the floor 
and in climbing the wire. Several times she pulled on the brace across the 
front of the cage and then remained quiet. She paid no attention to the 
chute during the entire time she was in the cage. 

On the fourth day No. 4 spent most of her time perched on 
the brace. She varied this by climbing up and down, catching roaches, and 
looking out through the wire and the window. She displayed no interest in 
the chute during the entire time she was in the cage. 

On the fifth day No. 4 spent her entire time on the floor, OD 

the brace, and in  climbing the wire. Most of the time she sat still, and when 
disturbed, simply changed her position and settled down again. 

No. 4 paid most attention to the chute on her first day’s trial. On the 
second day she gave i t  less attention, and on the third, fourth and fifth days 
none whatever. 

Imi tat ion tests.--ATo. 4 iniitating N o .  2.-The animals were put into the 
cage together. At first No. 2 was afraid of No. 4, who walked about the 
floor and climbed the wire at her will. As No. 2 would not work at the 
chute because of his fear, No. 4 was put into the observation box and the 
box was placed on the floor of the cage. No. 2 was still afraid and refused 
to work for some time. After twenty minutes, he leaped to the chute and 
pulled the string. No. 4 did not see him, but some of the food fell into 
her box and she a te  it. Fifteen minutes later No. 2 jumped to the chute, 
but he did not pull the string. No. 4 saw him on the chute. Later No. 2 
jumped to the chute, pulled the string and caught a seed on his chest. 
No. 4 saw him on the chute, but did not see him pull the string. The next 
time No. 4 saw nothing, but got food. No. 2 then became more frightened 
a t  No. 4 and refused to jump to the chute during the rest of the morning. 
Since No. 4 had not seen the entire performance once, she was not given 
a n  opportunity to get the food. 

Second trial. This trial was made on the afternoon of the same day as 
the previous test. No. 2 was Still much frightened and borked very slowly. 
The first time he pulled the string and got food, No. 4 was looking. H e  
pulled the string again, but not hard enough to get food, and No. 4 saw 
him. No. 2 did the same thing again and No. 4 saw him. The fourth 
time No. 2 pulled the string he got food, but No. 4 did not see. I n  all, No. 

First trial. 

Fourth trial. 

Fifth trial. 
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4 saw No. 2 at the chute and pulling the string twice; once she saw him with 
food at the end of the chute, and twice she got food which fell into her box. 

No. 2 was now taken out and No. 4 was released from the observation box. 
She at once climbed the wire front opposite the chute. Then she leaned 
toward the chute as far as she could while still holding to the wire with 
one hand. She drew herself back and descended to the floor, went to the 
door and  then to the wire end, climbed the end opposite the chute, threw her 
head, shoulders and arms toward the chute, catching the lower par t  of it in  
her hands. Then she let go the wire with her feet and tail and drew her 
body over to the chute, catching it by her feet and wrapping her tail around 
it. She then swung her head down under the chute and looked up into it, 
at the same time thrusting her hand up inside. She rattled the metal hand- 
hold against the side of the chute and in  a moment pulled it. The food 
fell on her chest and on the floor. The interval was less than one minute, 
from the time No. 2 was taken from the cage. She then dropped to the floor, 
a te  the food, and climbing the front of the cage, leaped to the chute again 
and repeated the act  in  two minutes. She repeated i t  again in  three minutes, 
and again in  five minutes from the time No. 2 was removed, in  the mean- 
time, eating all the food that fell to the floor. She repeated the act  again 
in  one minute and six times more within the next twelve minutes. In all 
she operated the mechanism eleven times in twenty minutes and ate all the 
food-about thirty sunflower seeds. She would now work the device as often 
as she got the food eaten. 

Her  manner of solving the problem was direct from the first, and, with one 
exception, without loss of time or motion. 

' Number of times 

the act. 
D ~ ~ ~ ,  N ~ .  2 performed 

Bummary of Behavior of No.  4 in Chute Experiment B. 
No. 4 was quite active during her first preliminary trials, but during the 

later ones she was more quiet and wholly indifferent to the presence of the 
chute. The conditions of her imitation test differed from the test of No. 
13 in  the fact that No. 4 herself a te  some of the food that  came from the 
chute when No. 2 pulled the string, whereas No. 13 had only seen without 
experiencing the result of the act. The behavior of No. 4 after being released 
in the cage was like that of No. 13, in that  there was a marked change 
from the behavior of the preliminary trials. She went directly to the chute 
and performed the act she had witnessed, securing the same result. 

1 1 Seconds. ~ ~ ~ ~ l t ,  Time in 

TABLE 4. 

No. 4 IMITATING No. 2. 

i I i I I 

0 3 1 2  July 29.. . . . ! 4  
July 29.. . . . I 1 

l 2  



364 Journal of Comparative N e u r o l o g y  and Psychology. 

E. Rehacior of N o .  11. 
Prelirniiznr~ t r ick.  First trial, August 24. No. 11 was very active and 

very hungry when put into the cage. 
Across the floor to the end; up the wire and down again; to the door 

and looked up at the chute; chewed and pushed a t  the door trying to get it 
open; to the front and to the end; up, and bacli to the floor; to the door; 
to the front and back to the door, where he was very vigorous in his efforts 
to get out ; to the front ; up to the hrace and looked all about the chute; shook 
the cage; to the floor and to the end; looked out through the wire; up the 
cage aiid shook it vigorously; to the door and made frantic efforts to get it 
open; repeated this soon again; up to X aud perched; to the floor and 
about ; tried the door again and walked about the floor ; tried the door again 
and walked about the floor ; up to X and perched ; to the floor and up to the 
wire f ront ;  shook the cage vigorously and returned to the floor; again made 
frantic efforts to open the door; up to X and sat on the brace; to the door 
aiid frantic to open it ; to the eiid of the cage and up the wire; around to the 
front and reached one arm over to the chute and shook i t ;  to the floor and 
about; again climbed the front of the cage and reached to the chute; to X 
and perched. 

Second trial, August 25. Behavior as  follows: Up to the brace and down; 
repeated; while on the wire looked a t  the chute; shook the cage; to the 
end of the cage and down to the floor; looked all about; up the front and 
shook the cage with great vigor; down to the floor and searched about for 
food; up the front and shook the cage again; perched on the brace and sur- 
veyed the chute carefully for some time; perched at X; to the floor and sat 
near the end ; to the front and sat looking out through the wire ; to the door 
and tried to open i t ;  up the front and perched at X; carefully surveyed the 
inside of the cage and looked out through the wire; looked squarely at the 
chute; up the front and Shooli the cage rigorously; bacli to X and sat for 
some time; to the floor and about. 

Third trial, August 26. I t  was past feeding time and the animal was 
abnormally hungry. He was, therefore, fed on entering the cage, but not 
enough to satisfy him and he went about the cage as usual looking for food. 
His movements were as follows: Up the front of the cage and along the 
brace to the end and dowii to the floor; from underneath the chute he looked 
up a t  i t  steadily and then climbed the end to  X where he perched and 
looked about the cage; shook the cage vigorously and perched again; to  the 
floor and tried to open the door; looked toward the chute and then climbed 
the end of the cage to X ;  along the brace; back to S and to the floor; up 
to X and down the end of the cage again to the floor ; sat  under the chute; 
jumped to wire front and ran along the brace to X; to the floor; picked up 
some hulls and smelled them; repeated this several times. 

Fourth trial, August 27. No. 11 behaved as follows: Up the end and down 
to the floor; about the floor and up the front to X ,  where he perched; to 
the floor and back; to the floor a?d sat, looking out through the wires; up 
the front and shook the cage; to the floor and sat  at the end of the floor 

He nioved about as follows: 
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of the cage; walked about the floor and climbed the front of the cage; to 
the floor and sat  near the end of the cage; crossed the floor to the door and 
climbed the front wire ; along the brace to 9, where he perched; to the floor and 
looked about; to the door and up the front to X ;  down to the floor, where 
he sat looking out a't the end wire; very alert, but the chute apparently 
had no interest for him; to the door and pushed, in  a n  effort to get ou t ;  
he had been very eager to get into the cage, but was now just as eager to 
get out. 

The behavior of No. 11 on this day was evidence 
that he did not expect to find food in  the cage. Most of his efforts seemed to 
be directed toward getting out of the cage. There was no reason for his 
desiring to leave the cage other than the lack of interest on the inside 
and his desire to be back in  the cage with his mate. He was not in  the 
least frightened. His behavior was as follows: Up the end of the cage and 
down to the floor; up the front and down to the door; about the floor and 
to the top of the wire f ront ;  around to the top and down to X ,  where he sat 
for some time, uttering a cooing call; after a short time, to the floor and 
about; sat down near the wire end for a time; up the front and shook 
the cage; to X and perched; to the floor and grabbed the front wire, shaking 
the cage very vigorously; up to 9 and perched for some time; down to the 
floor and back up to X ;  along the brace and back to X, where he stayed during 
the remainder of the time. 

Imitation tests.-No. 11 imitating N o .  4. First test. No. 11 was placed 
in  the observation-box, which was then placed on the floor of the cage; No. 
4 was free in  the cage. 

Performance 1. No. 11 was distracted; saw No. 4 on the chute, hut did not 
see the pulling of the string. 

P. 2. No. 11 saw No. 4 on the chute; saw her swinging at the end; saw her 
pull the string and get the food. 

P. 3. No. 11 saw No. 4 leap to the chute, swing down, pull the string, and 
get the food. 

P. 4. No. 11 saw No. 4 on the chute; saw her swing down and get the 
food; he jumped a t  the side of his box in  a n  effort to get out. 

No. 4 now spent some time on the floor getting food and No. 11 watched her 
attentively passing from one end to the other of his box as No. 4 walked about. 
Several times he jumped a t  her striking the side of his box ; when she climbed 
upon his box he became very threatening. 

P. 5. With his eyes No. 11 followed No. 4 about the floor and up over his 
box to the chute. During the pulling of the string his eyes were riveted on 
her. 

No. 11 was very 
threatening toward No. 4. 

His flrst 
movement was to work at the door in  a n  effort to get out of the cage. He 
then went up to the brace, leaned over to the chute and placing one hand on 
the side of it, attempted to pull it toward him; he then grabbed the edge of 
the lower end of the chute in his hand and pulled. Letting go of t h e  chute 

Fifth trial, August 28. 

No. ll's record in  seeing was: 

H e  saw her eat the food on the floor. 

She dropped one seed in  his box and he ate  it. 
P. 6. Same as P. 5, except that No. 11 did not get food. 

No. 4 was now removed and No. 11 was released in the cage. 
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he went to X ,  where he perched for some time. Going to the floor he walked 
about and then looked up at the chute; he tried to jump to it from the floor, 
but, though he touched the rung with his hand, he was not able to hold. 
H e  then walked about the floor and climbed the front of the cage, walked 
along the brace and leaning over to the chute, pulled i t  as before. Going to 
the floor, he tried to climb the comer post near the chute. Failing in  this, 
he  jumped to the chute from the floor, holding with both hands. Pulling 
himself up to the chute, he  bit the rungs and then worked his way around 
the chute biting at all the edges, but not turiiiiig his head down to the end 
of the chute. Leaping to the froiit of the cage, he descended to the floor and 
walked about. Once agaiii he jumped for the chute, but failed to hold on. 
H e  then walked about the cage and climbed to X ,  where he perched for 
the remainder of the time. 

Second test. Conditions were the same as in the preceding test. The 
record of No. 11’s seeing was as follows: 

Performance 1. No. 11 was looking a t  the experinieiiter and did not see. 
P. 2. No. 11 saw, though his atteiition was divided betweeii the experimenter 

P. 3 to P. 5. No. 11 saw fairly well, but did not threaten as on the day before. 
P. 6. No. 11 saw perfectly. 
No. 4 was now removed and No. 11 was released in the cage. He found a 

seed on the floor and a te  it. H e  jumped to the chute from the floor, but 
could not hold. Sitting down beneath the chute he looked up at it and then 
walked about the floor loolring for food. H e  cliiiibtld to X ,  but returned 
to the floor after a iiiinute, going to the door, where he tried to get out. 
Failing to open it, he went to the wire end of the cage and sat on the 
floor. H e  tried the door agaiii and then climbed to X ,  but after one minute 
came to the floor and sat down. Turning toward the chute, he jumped for it, 
and catching hold, drew himself up to the chute. For some time he sat 
on the rung; then he bit his way around the chute. He then shook the 
chute so hard that the iron attached to the string on the inside rattled. H e  
was then quiet, looking about the cage and at the sides and edges of the 
chute. Twice more he  shook the chute with such vigor that he all but tore 
it from its fastening a t  the top of the cage. Becoming quiet, he sat  
for a moment and then leaped to the front of the cage. H e  went to X and 
perched for a moment; he then went to the floor and sat near the wire end 
of the cage. Time: 25 minutes. 

No. 13 had by this time learned to get food and he was used 
as the iniitatee since, in size aiid general behavior he was much more 
like No. 11 than was No. 4. To. 71 was put into the observation-box and 
the box mas placed on the floor of the cage. No. 13 was not at first 
inclined to work, but moved all about the cage. H e  finally went to the 
chute and hunted along the top of the cage for roaches. Several times 
he jumped from the wire side of the cage to the chute and back to the wire. 

Performance 1. At last he weiit to the chute slowly and pulled the string, 
getting food. No. 11 saw erery niovenient perfectly. No. 13 was suffering 
froin a fall he had gotten a short time before when fighting with No. 10. 

Journal of Comparative Neurology and Psychology. 

and No. 4. 

Third test. 
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He seemed afraid of No. 11. When he would work no more, he was taken 
out and No. 4 was substituted. 

No. 4 operated the chute eleven times. Nine of these performances No. 11 
saw. H e  was alert and every muscle was tense. 

In all, Ro. 11 had seen ten times during this test and a total of twenty 
times in the three tests. 

No. 4 was now removed and No. 11 was released in  the cage. He first 
looked over the floor for food and finding none, climbed the wire front and 
went over to the chute, shaking it with such vigor that he almost tore it 
loose from the top of the cage. Jumping back to the brace he went to X 
and to the floor. Passing to a position immediately under the chute he 
jumped up to it from the floor and climbed up on it. Without stopping to  
make examination he swung his body down, held to the rung with one 
hand, placed his feet against the back of the cage for support and, thrust- 
ing the other hand up inside the chute, pulled the string. The food fell 
onto his chest and on the floor. The time, from the removal of No. 4, was 
60 seconds. 

Having eaten the food, he again jumped to the chute and in  the same 
position tried to pull the string, but not being able to hold his weight with 
one hand he had to catch with both; he then pulled himself up on the 
chute, and having regained his equilibrium swung down and got food as 
before. 

Again he jumped to the chute from the floor, catching the rung in  one 
hand and curling up so as to grasp the rung with his feet also. Then holding 
by his feet and one hand, he thrust the other hand into the chute as before 
and got food. H e  repeated this in exactly the same way, at once. Again he 
repeated this in  the same way, except that he placed his feet against the 
back of the cage instead of on the rungs of the chute. From this time on he 
got food as rapidly as he could eat it, most of the time hanging below the 
chute with his feet braced against the back of the cage. 

Summary of Behazjiov of N o .  11 in. Chute Experiment B. 
No. 11’s preliminary trials were much like those of No. 13 and No. 4. 

They ended with No. 11 not having got food and with his being indifferent to the 
means of getting it. The stimulus-complex was the same as in  the case of 
No. 4, i. e., No. 11 saw No. 4 getting the food and experienced the result of her 
act himself. When he was released from the observation-box, his behavior 
was different from what it had been in  the preliminary trials. However, it 
was not sufficiently like the behavior of No. 4 to bring the same result. His 
attention had been directed to the chute, but not to that par t  of it which 
would enable him to get food. 

After his second observation his interest in  the chute seemed increased, 
as evidenced by the great vigor with which he shook it. The third test 
seemed to direct his attention to the important par t  of the mechanism and 
he succeeded in  getting food as No. 4 had done in his presence. T3e result, 
in the case of No. 11, differed from the result in each of the previous cases 
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in  that No. 13 and No. 4 both repeated the act which they had seen imme-  
diately. No. 11, on the other hand, seemed to learn a par t  of the act at a 
time, and only after repeated opportunity to see it, did he learn fully to 
attend to the act  as i t  was pertornled in his presence. 

Number of times 
Date. No. 4 performed 

the act. 

TABLE 5 .  

No. 11 IMITATING No. 4. 

Number of times 
No. 11  saw. 

Aug. 28 ..... 
Aug. 28.. . . . 
Aug. 29. . . . . 

Total. . . . . 

6 5 
6 5 

12 10 

24 20 

I 1 Time in 

Number of times 
\io. 11 saw in part. minutes. 

3’. Behauior of Xo. G 
The first few minutes were spent on the 

floor. After four niinutes No. 6 climbed the cage front and reached to the 
chute with his hands. A minute later he  
looked a t  the chute from the floor, climbed the front of the cage and grabbed 
the lower edge of the chute in his hands. This he repeated once, and then 
spent the rest of the time on the floor of the cage. 

On the second day No. 6 climbed about the cage, then reached 
to the chute and put one hand slightly into the end of it. He gave no further 
attention to i t  and went to the floor. Later, he climbed the front and while 
holding with tail and feet to the wire reached to the chute, clasping a hand 
on each side of it about four inches fro111 bottom. This he repeated after eight 
minutes, and once more before the close of the time. 

On the third day, KO. 6 reached to the chute as on the previous 
day, after fire minutes in the cage. Later, he reached to the chute and 
tried to get his hands and feet on i t  while holding to the wire with his tail. 

Fourth trial. On the fourth day his only attention to the chute was to 
look at it once and to attempt to get to i t  as on the previous day while holding 
to the wire with his tail. Failing, he spent the rest of his time on the floor. 

Fifth trial. On the fifth day No. 6 once climbed the wire and looked at 
the chute. Later, after running about the floor, he climbed the front of the 
cage and jumped to the chute to get a cockroach on the back of the cage. 
While there he  explored the top of the cage and jumped back to the side. 
Once more he leaped to the chute, but he leaped back immediately. During 
the latter par t  of the time he remained quietly on the floor of the cage. 

Imi ta t ion  tests.--l\io. 6 imitating N o .  2.-First test. No. 6 was put into the 
observation-box, which was set on the bottom of the experiment cage. No. 2 
was free in  the cage. No. 2 was interested in Xo. 6 and pretended fight. 
Once he ran up the wire, jumped to the chute and leaped to the wire again 

Preliminary triuZs.-First trial. 

H e  repeated this a minute later. 

Second trial. 

Third trial. 
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at once. Then both animals pretended fight toward another animal which 
was making a noise behind a curtain. 

Performance 1. No. 2 jumped to the chute and jumped back to the wire 
without pulling the string. No. 6 saw. 

P. 2. No. 2 jumped to the chute and pulled the string. No. 6 saw No. 2 
on the chute and saw food fall. 

P. 3. No. 6 saw as before. An empty shell bounced into the box and 
No. 6 got it. 

1’. 4. No. 6 saw No. 2 on the chute, looked away, heard the sound of the 
trap door, looked back and saw No. 2 at the end of the chute and the 
food falling to the floor. No. 2 now jumped to the chute twice, but he 
did not pull the string. No. 6 saw him jump. 

1’. 5. No. 2 jumped to the chute, pulled the string and the food fell to 
the floor. No. 2 now jumped to the chute and jumped back to the wire. 
No. 6 saw nothing No. 2 did. 

P. 6. No. 6 saw the entire performance. 
No. 2 was now taken out. No. 6 was released from the observation-box. 

H e  climbed the cage a t  the front and reaching over to the chute pushed a 
hand up inside. He could not reach the string. This occurred only 30 seconds 
from time of release. H e  then went down to the floor. 

Immediately, he climbed the wire opposite the chute, jumped to it, threw 
his head and shoulders down, reached up inside and pulled at the string, 
but, though he gave what seemed a strong pull, i t  was not sufficient to 
open the trap door. He raised his body up, but at once bent down again 
and looked up the chute. He then leaped to the floor. All this happened 
within two minutes from the time of his release from the observation-box. 

Four minutes later he repeated the entire performance, and then dropped 
to the floor. Four minutes later he leaped to the chute, but did not go to  
the end of it. H e  explored the top of the cage instead, leaped back to the 
wire, and went down to the floor. He did not seem as vigorous as usual. 

Three minutes later, he jumped to the chute and in attempting to get in 
position at the bottom of the chute, lost his hold and dropped to the floor. 

This he repeated five minutes later. He held with one hand to the rungs 
on the chute and allowed his feet and body to hang below. Holding thus 
with one hand, he tried to put the other up the inside of the chute and 
being unable to hold himself longer dropped to the floor. 

Five minutes later he jumped to the chute and pulled the string, but not 
hard enough to get the food. 

Second test. Conditions were the same as in the previous test. No. 2 
was now more active and worked rapidly. 

Performance 1 to P. 2. No. 6 saw No. 2 jump to the chute, then looked 
away, heard the rattle at the chute and looked back to see No. 2 at the 
end of the chute and food falling to the floor. 

Six times more KO. 2 operated the chute. No. 6 saw the entire perform- 
ance each time but one; this one he saw in part. 

When No. 2 was out No. 6 found a grain of food on the floor of the 
cage and a te  it. He then climbed the wire, jumped to the chute, and swing- 



370 Journal of Comparative Neurology and Psychology. 

ing down to the end of the chute pulled the string, but failed to get food. 
Then he swung down to the floor. Time: one minute. H e  tried again imme- 
diately, but failed to hold and dropped to the floor. After six minutes he 
juhped to the chute, touched the string with his hand, but did not pull it. 

Third test. Conditions were the same a s  in  the previous test. 
Performance 1. No. 6 was playing and saw oiily in part. 
P. 2. No. 6 saw the entire performance, though not steadily. 
P. 3. No. 6 saw the entire performance. 
No. 6 now became angry a t  KO. 2 and tried to get out of his box. No. 2 

became frightened and ceased to work for some time. H e  lay stretched out 
on the floor and after repeated efforts to get hiin to work he was taken 
out, and KO. 6 was released in the cage. 

No. 6 immediately climbed the froiit of the cage, leaped across to the 
chute, swung with one hand to the rung, looked up  the chute, pushed his 
other haiid up, lost his grip and fell to the floor. He repeated this withiii 
two minutes. Twice again within two minutes he jumped to the chute. 
Then he jumped to the chute, hung by oiie hand aiid looked up inside. He 
looked a t  the chute often. He tried again to hang by one hand and look up 
the chute, but dropped to the floor. He later jumped to the chute twice 
and looked at the top of the cage. 

Fourth test, No. 6 imitating No. 4. Same conditions as before, except 
that No. 4 was substituted for No. 2. 

No. 4 got food fourteen times. No. 6 saw the entire performance five 
times ; seven times he saw the performance in  part. 

After No. 4 was removed and No. 6 was released, the latter went at once 
to the front, climbed the wire, jumped to the chute, held by his right hand 
and touched the string. Then he changed to hold by his left hand and 
thrust his right hand up to touch the string. After this he dropped to 
the floor. H e  repeated this in less than two minutes, not changing hands 
while on the chute, however. Five minutes later he leaped to the chute, 
but did not swing down. H e  did not seem to “get the hang” of holding to 
the chute with his feet as some of the other animals did. He gave no 
further attention to the chute. 

Fifth test. The conditions were the same as in the preceding test. No. 
6‘s record in  seeing No. 4 was: 

Performance 1. No. 6 only saw food strike floor. 
P. 2 to  P. 10. No. 6 saw the entire performance. 
P. 11. No. 6 saw in part. 
P. 12. No. 6 saw the entire performance. 
No. 4 was taken out and No. 6 was released. No. 6 found a seed on 

the floor and a t e  it. After two minutes, No. 6 jumped to the chute, but 
only examined a crack in the cage door. At the end of five minutes, No. 6 
jumped to the chute and searched the inside of the chute with his hand, 
but he did not pull the string. H e  then took his leisure about the cage till 
the end of 10 minutes. 
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Summarg of Behavior of No. 6 in Chute Ezperinzent B.  
No. 6 differed from each of the previously mentioned animals in his pre- 

liminary trials. H e  gave some attention to the end of the chute, on the 
second day, putting one hand into the end of it a short distance. On the 
later days, however, he ignored the end of the chute entirely. The stimulus- 
complex in the first test was the same as in the case of No. 13, namely, 
the sight of another animal performing a n  act  and getting food thereby. 
The effect on No. 6 was evident, for within thirty seconds after being released 
in the cage he had repeated a par t  of the act he had seen; within a minute 
he had tried again and repeated the act in every particular, except in the 
amount of force with which he pulled. This difference, however, kept him 
from getting the food. Although he failed, he repeated the act entire or in 
part several times during the next few minutes. 

After his second series of observations, he repeated the entire act again, 
but failed to exert sufficient strength to accomplish the result. During the 
succeeding tests he  persisted in going to the chute, although he ceased to 
pull the string. H e  did not cease to investigate the inside of the chute with 
eyes and hands, although his only means of connecting the chute with food 
had been his observation of another animal getting food at the chute. 

TABLE 6. 

No. 6 IMITATING No. 2. 

Aug. 5 . .  .... 
Aug. 5 . .  . . . .  
Aug. 5 . .  .... 3 2 S 18 

No. 6 IMITATING No. 4. 

..... 10 
. . . .  10 Aug. 7 . .  

Aug. 6 .  14 1 
Total.. ... 1 :: 1 24 1 15 

a. Beliavior of N o .  5.  
Preliminarg trials.-First trial, July  SO.-Within one minute after entering 

the cage, No. 5 had climbed to the chute and had found the string with 
her hand. She was able to reach the chute from the side of the cage by 
help of her long legs and tail, which supported her while she grasped the 
chute in  her hands. Later she reached the chute from the end of the cage. 
Then she swung to it from the side and looked up a t  the end. She then 
tried to use her foot to pull the string, and failing, climbed up the chute 
and examined the top of the cage. Then she braced her feet against the 
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corner post and pushed the chute with her hands. She was taken with 
sneezing and, descending, rubbed her nose on the floor. Her time was up 
soon after this. 

On the second day No. 5 reached to the chute with 
her hands, put one hand up the inside and pulled a t  the string, but not 
hard enough to cause the food to drop. Five minutes later she did the same 
except that she did not pull the string. After the next five minutes she 
climbed up on the chute and examined the top of the cage. Then she swung 
her head and shoulders down, touched the string with her hand and dropped 
to the floor. 

Third trial, July 31. On the third day R'o. 5 was quiet about the cage as i f  
nothing interesting were present. 

Fourth trial, August 1. No. 5 ran up and down the wire several times. 
Then she surveyed the chute and the whole top of the cage from below. 
She climbed to the chute and examined the top and back of the cage. Then 
she remained quietly on the floor for ten minutes, after which she looked 
up at the chute, climbed the cage, reached the chute and struclr at the 
string several times with her hand. 

At the fifth trial No. 5 was indifferent in  the cage 
for five minutes. Then she climbed to the chute, examined the top of the 
cage, threw her head down, reached to the string and played with i t  but 
did not pull it. Later she jumped to the chute again and examiiied the 
back of the cage. The remainder of the time she spent on the floor. 

No. 2 and No. 5 were 
put into the cage together. After a little time No. 2 jumped to the chute. 
No. 5 climbed the wire opposite the chute, leaned over, put her hand up 
the inside and touched the string, but did not pull it. No. 5 then went to 
the floor and No. 2 pulled the string. Two seeds fell to the floor and No. 5 
got them. No. 5 did not see the string pulled. The second time No. 2 pulled 
the string, No. 5 did not see. She heard the seeds drop to the floor and 
got them, jumping down from the wire front ahead of No. 2. The third 
time, No. 5 heard No. 2 a t  the chute and looked up just in  time to see 
him pull the string and to see the seeds fall. No. 5 then went up the wire, 
jumped to the chute, and tried to pull the string, but did not pull hard 
enough to get food. No. 2 then became excited and refused to work. 

Second test. No. 5 was put into the observation-box and the box was 
set on the floor of the cage. No. 2 was put into the cage and a t  once 
went to work. 

Performance 1 to P. 5. No. 5 saw No. 2 on the chute and saw the food 
drop. 

P. 6. She saw the entire performance. 
P. 7. She saw it in  part. 
When No. 2 was out No. 5 was released. She climbed the front of the 

cage and leaning over to the chute tried to put one hand up the inside, but 
could not do it. Time: 50 seconds. She went down to the floor and at 
once climbed the wire again. She jumped to the chute, wrapped her tail 
around it ,  put her feet on the rung, threw head and shoulders down and 

Second trial, July 31. 

She spent most of her time on the floor. 

Fifth trial, August 1. 

Imitation tests.--No. 5 imitating No .  2.-First test. 

She did not see him pull the string. 
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looked up inside the chute. She put her hand up and was in the midst of 
a n  interested examination when a sneeze from the side cage startled her 
and she dropped to the floor. Her examination was more direct and longer 
than a t  any previous time. 

She climbed the cage, jumped to the chute and repeated the examination 
a minute later. Then she dropped to the floor and wandered about. Six 
minutes later she jumped to the chute, but only examined the top of the cage. 

The latter got food seven- 
teen times. Of these performances, No. 5 saw but five; six times she 
saw in part. 

No. 2 was then removed and No. 5 was released from the observation-box. 
For a time she searched the floor and edges for food. After three minutes 
she climbed the wire, reached to the chute with her hands and tried to put 
one hand up the inside, but failed. Then she climbed down to the floor 
and sat in  the corner. 

Later she vomited grass which she had eaten out of her bedding and 
then went about the cage quietly. Her lack of activity was probably due 
to sickness of stomach. 

Fourth test. The box containing No. 5 was fastened to the side of the 
cage on a level with the lower part of the chute. No. 4 was used instead 
of No. 2. 

Third test. No. 5 was not attentive to No. 2. 

Performance 1 and P. 2. 
P. 3 and P. 5. No. 5 saw entire performance. 
P. 4. No. 5 saw nothing. 
1’. 6 and P. 7. No. 5 was not interested in No. 4 on the chute; she bowed 

1’. 8 to P. 10. No. 5 saw the entire performance. 
No. 4 was now taken out and No. 5 was released from the observation-box. 

She went a t  once to the front, climbed the wire, reached to the chute, put 
one hand up and pulled, but not hard enough to get food. No. 5 was some- 
what frightened by the demonstrations of anger which No. 4 made when 
she was taken out of the cage. No. 5 gave no further attention to the 
chute during the ten minutes. 

Fifth test. No. 5 was put into a box on the floor where she could see 
No. 2 at the chute. Her  record in  seeing No. 2 pull the string was as follows: 

Performance 1. No. 5 saw nothing. 
P. 2. No. 5 saw entire performance. 
P. 3 and P. 4. No. 5 saw in part. 
Here the apparatus gave some trouble and the test was delayed. 
P. 5. No. 5 did not see. 
P. 6 and P. 7. No. 5 saw the entire performance. 
P. 8 and P. 9. No. 5 did not see the pull; saw food strike floor. 
P. 10 and P. 11. No. 5 saw perfectly. 
No. 2 was taken out and No. 5 was released. 

No. 5 saw all except No. 4’s putting his hand up. 

her head and slept while No. 4 got food. 

Immediately she climbed 
to the chute and pulled the string, but not hard enough to get food. Time: 40 
seconds. A minute later she threw her head down and looked up the inside 
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of chute. Later she climbed to the chute, but paid no attention to  it. Nor 
did she pay any more attention to it during the entire time in  the cage. 

The conditions were the same as in  the previous test, except 
that the string in  the chute was lengthened four em. Of seventeen per- 
formances KO. 5 saw five completely, six in  part, and six not at all. Toward 
the end of the time she seemed sleepy and paid but little attention. 

When No. 2 was out and No. 5 was released she a t  once climbed to the 
chute and took a long, steady look up the inside of it, but did not put 
her hand up. She .then took her leisure about the cage, 
caught a roach and perched on the brace. 
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Sixth test. 

Time : 40 seconds. 

Aug. 4 . .  . . . .  
Aug. 5 . .  . . . .  
Aug. 5 . .  .... 
Aug. 6 . .  . . . .  
Aug. 7 . .  .... 
Aug. 7 ...... 

Totals.. . .  

Summary of Belkavior of No. 5 in Chute Experiment B. 
No. 5 did not present the saine problem in the imitation tests as the 

animals previously discussed. She had already performed every par t  of 
the act necessary to get food. She had evidently failed because of not 
exerting sufficient strength. Her  interest in  the chute seemed to wane in  
the fourth and fifth preliminary trials and to be accentuated after observing 
No. 2 in the first and second tests. During the later tests she repeated 
the act of the animal seen, but she never got the food, and in  the fifth test 
she merely looked up the inside of the chute without putting her hand in. 

I t  seems fair to infer that  the increase of interest manifested in the first 
and second tests and the continuation of interest in  the chute through the 
successive tests was due to No. 5 seeing the other animals getting food at 
the end of the chute. 

3 1 
7 1 

17 5 
10 5 
11 5 
17 5 

65 22 

TABLE 7. 

No. 5 IMITATING No. 2. No. 5 IMITATING No. 4. 

Number of times 
Date. No. 2 performed Number Of the act. No. 5 saw. 

Number of times 
No. 5 saw in part. 

0 
6 
6 
2 
2 
6 

Result. 

F 
S 
S 
S 
S 
S 

Time in 
minutes. 

10 
10 
10 
10 
10 

22 I S 1 50 

€1. Behavior of No. 8. 
Preliminary triaZs.-First trial. No. 3 moved about slowly in  the cage 

during the entire fifteen minutes, but gave no attention to the device for 
getting food. H e  spent his time on the floor and the wire parts of the cage. 

Second trial. No. 3 spent the first few minutes on the floor and then 
climbed the wire and came back to the floor several times. Once when on 



HAGGERTY, Imitation in Monkeys. 3 75 
the wire front he looked steadily at the chute. Then he  climbed about the 
cage and played on the floor. Once again he took a direct look at the 
chute from the front of the cage and then played about on the floor. 

Third trial. On the third day No. 3 climbed the wire and played on the 
floor, but paid no attention to the chute. 

Fourth trial. On the fourth day he climbed the wire and  then spent his 
time on the floor, going from one corner to another and crouching with his 
face toward the center of the cage. Occasionally he surveyed the top of 
the cage. Then he  climbed to the brace (across front of cage) and perched. 
Later he went to sleep on the f l o o ~  in the corner. Then he climbed the 
cage and looked about, but took no notice of the chute during the fifteen 
minutes. 

On the fifth day he remained on the floor for a minute and 
then climbed the wire. He then sat in the corner of the cage for five 
minutes before he climbed the wire again. Then he went to rest in  another 
corner. No attention to the chute. 

I m i t a t i o n  tests.-No. 3 imi ta t ing  N o .  2.-First test. No. 2 and No. 3 were 
put into the cage together. No. 3 was attentive to No. 2 from the first, 
partly in  order to escape punishment. Each time No. 2 pulled the string, 
No. 3 got food, and when he got a grain of sunflower seed the second time, 
No. 2 punished him. No. 3 cried aod saw only in  par t  the next time. 
Three times he saw the whole performance from the floor at different angles 
and twice from the front of the cage on a level with the chute. 

After No. 2 had been taken out No. 3 busied himself on the floor for 
a few minutes picking over the hulls No. 2 had left. Then he surveyed 
the chute from the four corners (on the floor) of the cage. Once he  
climbed the front wire and  looked a t  the chute from i ts  own level. Then 
he went to the floor and rested in the corner of the cage. 

Second test. Conditions were the same as in the previous test. No. 3 
was again afraid of No. 2 after the second drop of food. He saw the first 
two times perfectly from the floor, but missed the third because of his 
fear of No. 2. The next three times he saw the entire performance from 
the floor. 

With No. 2 out No. 3 went hunting among the empty hulls as before. 
Then he looked upward toward the chute several times from different posi- 
tions on the floor. Later he climbed the front of the cage opposite the chute 
and looked back over his shoulders at it. Then he went down to the floor 
and remained there. 

No. 3 
was attentive to every move of No. 2 and saw him jump to the chute 
and pull the string each time but one. He did not get food, however, 
because of his fear of punishment. At the seventh time, No. 3 got food. 
Although No. 3 looked steadily at  No. 2 when he pulled, i t  was difficult 
for him to see No. 2’s hand go up the chute because No. 2’s body often 
got in the way. 

The first five minutes after No. 2 was out No. 3 was on the floor hunting 
over hulls dropped by No. 2 and fingering the cracks in  the floor. Several 

Fifth trial. 

Third test. Conditions were the same as in  the preceding tests. 
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times he looked up at the chute. Then he climbed the cage wire, but did 
not look a t  the chute. Later, when under the chute, he looked at i t  steadily 
and then started for the front as if to climb, but was turned away by 
seeing a hull on the floor. 

Fourth test. The conditions were the same as in  the preceding tests. 
No. 2 got food fourteen times. Ten of these performances ATo. 3 saw com- 
pletely; the other four he saw in part. H e  kept away from No. 2 because 
No. 2 slapped him. 

When No. 2 was out No. 3 spent his time on the floor hunting over empty 
hulls and paid absolutely no attention to the chute during the entire time. 
No. 3 was so little influenced by seeing No. 2 obtain food that it seemed 
useless to continue the tests longer. 

Journal of Comparative Neurology and Psychology. 

They were, therefore, discontinued. 

Date. 

Summary of Beliacior of N o .  3 in Chute Experiment B. 
KO. 3 was not nearly so active in  the preliminary trials as the animals pre- 

viously discussed. I n  the imitation tests he seemed to see what was done. 
What he  saw, however, did not seem to influence his behavior in any way 
unless i t  was to increase his looking at the chute. H e  failed to make any 
effort to get the food for himself. 

Number of time 
No. 2 performei 

the act. 

TABLE 8. 

No. 3 IMITATING No. 2. 

Number of times 
No. 3 saw. 

Number of times 
No. 3 saw in part .  

Aug. 3 . .  . . . .  
Aug. 3 . .  . . . .  
Aug. 3 . .  . . . .  
Aug. 5 . .  . . . .  

Total.. . . .  

8 
6 

11 
14 

39 

5 
5 

10 
10 

30 I 8 

4 

4 

Result. Time in 
minutes. 

10 
10 
10 
10 

40 

General S u m m a r y  of Resul t s  of Chute  Experzment  A and Chute 
Exper imen t  B. 

Taking Chute Experiment R as a whole, we have to consider six 
animals, no two of which exhibited exactly the same behavior. I n  
the cases of No. 13, No. 4, No. 11 and No. 6, there is a similarity 
in  that each animal showed a decided change of behavior a f ter  wit- 
nessing another animal get food f r o m  the chute. Each of these 
animals repeated with more or less exactness of detail the act which 
it had seen the other animal perform. Without meaning to imply 
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anything as to the mental processes accompanying it, I shall call 
such behavior imitation. As I shall use it in this paper, the word 
imitation is a conceptual short cut to describe a complex form of 
behavior. I t  always implies these things: ( a )  The animal which 
imitates observes an act of another animal; (b) More or less directly 
thereafter its behavior is modified in the direction of the act ob- 
served; (c) This modification is usually sudden; (d) The behavior 
is changed to a considerable degree and, when wholly successful, to 
an exact copy of the act observed. I n  every case of behavior which 
I shall call imitative, the animal had abundant opportunity to learn 
the act by himself so that his repeating the act of the imitatee was 
apparently due to his observation of that animal performing. 

€n the case of No. 3 and in the case of No. 1 in Chute Experi- 
ment A, there was almost no evidence that the act of the performing 
animal influenced the animal which saw. 

Before seeing another animal per- 
form the act, she had herself done every part of the act necessary 
to get food. The only way in which she could have been influenced 
was by being stimulated to exert more force on the pull or by being 
stimulated to a repetition of the act. She was not influenced in 
the first way, but the regularity with which she went to the chute 
after seeing the other animal get food, suggests that she was influ- 
enced in the second way. I n  her habits, she was much like No. 4 and 
No. 6, and the clear evidence for imitation in the conduct of each 
of these animals furnishes some ground for a similar interpretation 
of the behavior of No. 5. However, the evidence on the point is 
not conclusive and remains rather a conviction in the mind of thr: 
experimenter than an established fact. 

The case of No. 5 is unique. 

TABLE 9. 

RESULTS OF CHUTE EXPERIMENT A AND CHUTE EXPEBIMENT B. 

I. 

Number of animals used ................................................. 7 
Cases of successful imitation.... ........................................ 3 
Cases of partially successful imitation. .................................. 2 
Cases of failure to imitate. .............................................. 2 
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TABLE 9. (Continued.) 

RESULTS OF CHUTE EXPERIMENT A AND CHUTE EXPERIMENT B. 

11. 
Cases of imitation when the imitator was confined during the activity 

of theiinitatee ....................................................... 5 
Cases of imitation when both aiiimals were together in  the cage.. .......... 0 

111. 
Cases of immediate imitation.. .......................................... 4 
Cases of gradual imitation.. ............................................. 1 

IV. 
Cases of imitation in which the imitating animal d id  no t  himself experi- 

ence the result of the act before performiug.. ........................ 3 
Cases of imitation in  which the imitating animal d id  experience the result 

of the act before performing it. .  ..................................... 2 

3. ROPE EXPERIMENT. 

A. DescriptioiL of Device. 
For this experiment a hole 5 cm. square was cut in board D ,  26 em. from 

the top of the cage, fig. 5. A door was hinged to one side and opened 
outward. It was cut so as to fit snugly and when closed was flush with the 
inside of the board. The only evidence of an opening was the sharp line 
around the square where the door fitted the board. Before this door, and 
27 em. from it,  a n  inch rope, b,  hung from a screw eye in the top of the 
cage to the floor. 

I n  order to get food the animal must climb the rope and, while supporting 
himself on the rope, push the door open, reach through it and get the food 
on the outside of the cage. The food was supplied by means of a two- 
inch leatherette belt connected with the experimenter’s table, which stood 
four feet from the cage. This convenience, together with a string by 
which the door could be closed af ter  the animal had opened it, made it 
possible to manage the entire apparatus from the experimenter’s table. 

There was nothing on the inside of the cage to denote the food on the 
outside. 

B. Behavior of N o .  2. 
Preliminary trials.-The following preliminary observations were made 

in  the old cage at the Harvard Laboratory. Each trial lasted 30 minutes. 
First trial. At first No. 2 walked about the floor and climbed the 

front of the cage. He then went about the cage, and once, in passing, 
touched the rope with his hand. Again he  touched it as he  went about the 
cage. H e  was very active and ran about the cage very rapidly, but made 
no effort to climb the rope. 
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Second trial. On the second day the experiment was disturbed by No. 2 

getting out of the cage. During the time he was in the cage he made no 
effort to climb the rope. 

Third trial. On the third day he went rapidly about the cage as on 
the first day. During 
the thirty minutes, however, he made no effort to climb it. 

Fourth trial. On the fourth day No. 2 was quite active and kept moving 
during the entire thirty minutes, passing over every bit of floor space many 
times and being repeatedly on every par t  of the front and end of the cage. 
H e  noticed the rope only to touch i t  momentarily in  passing. 

Fifth trial. On the fifth day No. 2 was active and eager to get out of 
the cage. Once he grabbed the rope in his tail and ran up the front of 
the cage. Later he bit the end of the rope once. 

Sixth trial. 011 the sixth day he was very wild, possibly due to the death 
of his mate the day before. He made no effort to climb the rope. 

Seventh trial. On the seventh day No. 2 behaved as usual. His only 
notice of the rope was to push it aside in passing. 

Eighth trial. No. 2 behaved as usual. Once he stood on his feet and 
grasped the rope with his hands one above the other as if to climb. 

Ninth trial. On this day No. 2 grasped the rope once in  the same manner 
as on the previous day, but let go of it at once. H e  repeated this several 
times, but showed no other intention of climbing. H e  did not look up when 
holding the rope. 

Tenth trial. On the tenth day he went about the cage in  his usual way. 
Once or twice he hooked his tail around the rope and ran  up the front of 
the cage, dropping the rope when half way up. 

Eleventh trial. On the eleventh and twelfth days he went about the 
cage as usual and displayed no interest in  the rope. 

Imitation. tests.-No. 2 imitatimg N o .  8.-These tests were made in New 
Pork. Both animals were in  the cage together. 

First test. No. 3 got food twelve times. Ten times No. 2 saw him eating 
the food and once saw the entire performance. Twice when watching No. 3 
eat while on the rope, No. 2 climbed the front wire and leaned toward the 
rope as if trying to get to the door. During the rest of the time No. 2 
was distracted by the other monkeys in  the living cages nearby. 

Second test. No. 3 was very active and climbed the rope often and 
rapidly. No. 2 was not accustomed to watch No. 3 and did not look at 
him, but tried to see out the window and into the other cages. Four times 
when No. 2 saw No. 3 on the rope he leaned out from the side of the 
cage toward the rope. Once when No. 3 pushed the rope toward the front 
of the cage No. 2 caught it in his hands and swung his weight on his 
hands, but held on to the wire with his feet and tail. Several times when 
No. 3 was up the rope No. 2 caught the end of it from the floor. NQ. 2 
saw five times in  fourteen. When No. 3 was taken out after performing 
the trick fourteen times, No. 2 tried to climb the post in  the corner next 
to the rope and got two feet from the floor by the help of small sticks 
nailed to the post. Then he stood on the floor and grasped the rope in 

Once, in passing, he picked up the end of the rope. 
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both hands as if  to climb, but although he looked up, he did not l i f t  him- 
self from the floor. He tried to  climb the post again as before, but when 
he failed he did not turn to the rope at once; he  did, however, a moment 
later. During the last five minutes of the fifteen he remained in the cage 
after No. 3 was out, he sat  in  the corner near the rope, par t  of the time 
holding it in his hands. 

No. 2 was more or less distracted by other monkeys in  the 
room and not being very hungry did not observe No. 3 closely. He saw 
the whole act five times i n  twelve. H e  did not watch from Erst to last. 
It was counted if he  saw No. 3 climb the rope and also get the food, 
even though his attention was not continuous. I n  no case, however, did 
No. 2 watch No. 3 continuously from the time he left the floor until he 
got the food. Three times he swung out from 
the wire front and twice he tried to climb the post as in  the previous test. 

When No. 3 was taken out No. 2 ran about the cage. H e  grasped the 
end of the rope when on the floor. He looked up a t  the door and tried to 
climb the post. Then he grasped the rope with one hand above the other 
as if to climb. Dropping the rope he turned to the post, then back to the 
rope, grasping it in his hands and bearing par t  of his weight on it. It 
swung and he took a few steps. Again he grasped the rope and bit the 
end of it. Then he  grasped it with two hands and one foot. Then he 
turned to the post and put his hands and one foot on it. Then on the 
other foot he turned as on a pivot and grasped the rope with the three 
members he had placed on the post. Then he ran  to the front of the cage 
and back to the rope,'grasping i t  again with two hands and one foot and 
bearing some weight on it, but not enough to l i f t  the other foot from the 
ground. Then he grasped the rope in  his hands and rushed $0 the wire 
to climb. This he repeated, wholly or i n  part, several times more in the 
next two minutes. He was then taken out twenty minutes after No. 3 
had been removed. 

Fourth test. When No. 2 and No. 3 came into the cage together No. 2 
was. very attentive to everything No. 3 did and looked often toward the 
food door. When No. 3 climbed the rope, No. 2 climbed the wire front of 
the cage on the first and second trials. When No. 3 pushed against the 
door with his hands his feet pushed the rope over toward No. 2, who was 
on the wire front of the cage. No. 2 was eager to grasp the rope and 
once did grasp it in  his handsi but would not let go of the wire with his 
feet. When No. 3 got the food the rope swung back to a perpendicular 
position, and No. 2, holding with feet and tail to the wire, threw his 
body out toward the rope. He repeated this motion several times, and 
when No. 3 got food the third time No. 2 was able to grab it out of his 
hands. This he did on the fourth and fifth trials also. No. 3 was then 
removed and No. 2 became very active on the wire, throwing his body 
vigorously toward the rope, and failing to grasp it, he repeated the act  
at once. His motions increased and he seemed frantic to catch the rope. 
Finally he jumped, catching the rope and holding. At once he jumped 
back to the wire, and ran down to the floor; he  quickly climbed the rope 
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Third test. 

No. 2 saw by glances only. 
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twice and then jumped from the rope to  the wire. Then he climbed the 
rope, opened the door by pushing on it with his teeth as No. 3 had done, 
and got food. Next he tried to climb the post in  the corner, and then 
ran up the rope again and got the food. During the next ten minutes lie 
climbed the rope twelve times, getting food most of the times. 

Bummary of Behavior of No. 2 in  the Rope Experiment. 
No. 2 during a long series of preliminary trials did not climb the rope 

nor pay any attention to it or  to the food door. During the first imitation 
tests he was not attentive to No. 3, but gradually became so as he saw 
him getting food, and in  the last test his attention was riveted on No. 3 
during the whole of the time No. 3 was in the cage. His learning to do 
what No. 3 did was also a gradual process. When his attention was 
directed to the food door his first effort to get to it was by climbing the 
wire front of the cage. His next step was to learn to bear a portion of 
his weight on the rope. When he  got food from No. 3 there was a notice- 
able increase in  his apparent desire to get to the door. The stimulation 
seemed to increase steadily until finally i t  forced him to leap to the rope 
and back to the wire and then to  climb the rope from the floor. Once on 
the rope, he  repeated exactly the act of No. 3 and got food in the same way. 

TABLE 10. 

NO. 2 IMITATING No. 3. 

Date. 

July 1 . .  . . . 
July 2 . .  . . . 
July 3 . .  . . . 
July 4 . .  . . . 

Total.. . . 

Vumber of times 
No. 3 performed 

the act. 

11 
14 
12 
5 

42 

Number of times 
No. 2 saw. 

1 
5 
5 
5 

16 

Number of times 
Vo. 2 saw in part. 

10 
8 
7 

25 

Result. Time in 
minutes. 

10 
10 
10 

30 

C. Behavior of No. 4. 
Preliminary trials.-First trial. No. 4 spent the first few minutes on the 

floor picking over nut hulls. Then she became very active about the cage. 
She climbed the rope and investigated the top of the cage and the cracks 
between the boards. She spent the most of the remaining time on the floor. 

Second trial. On the second day No. 4 spent most of the time on the 
floor swaying back and forth before the door. Nothing inside seemed to 
interest her and she wanted to get out. Twice she climbed the wire slowly, 
but paid no attention to the rope. 

Third trial. On the third day No. 4 was not so active as usual and 
perched on the brace most of the time. She gave no attention to the rope. 
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Fourth trial. On the fourth day No. 4 behaved as usual, spending most 
of her time on the wire and brace. When on the floor she swayed back 
and forth before the wire and gave no attention to the rope. 

Fifth trial. On the fifth day No. 4 spent most of her time in the corner 
of the cage farthest from the rope and gave no attention whatever to it. 

Imitation tests.-No. 4 imitating N o .  %.-First test. IVo. 4 was placed in 
the observation-box which was fastened to the front of the cage on a level 
with the food door. 

She was swaying as usual 
and this somewhat frightened No. 2, so that he climbed the rope only after 
three minutes and then jumped to the wire without getting food. This he 
repeated three times. Then he climbed the rope, tried the door, but failed 
to push it open. H e  jumped to the wire at once, after pushing. Then 
he climbed the rope and opened the door. No. 4 saw in part. No. 2 then 
tried the door four times unsuccessfully. Climbing the rope brought him 
close to No. 4 and his fear did not allow him to make a good effort. Then 
he climbed the rope and opened the door, getting food. No. 4 saw the 
entire performance. 

No. 2 was then removed and No. 4 was released. She climbed the wire 
011 the front of the cage and then on the end. Then she climbed the rope 
and reached to the hole in  the top of the cage. She looked at the door, 
put her nose to it, and jumped to the front wire, and went to the floor. 
She then climbed up and down the front and climbed the rope looking at 
the door and jumping to the front of the cage. Again, she climbed the 
rope and looked all about the door more intently than before. She re- 
turned to the floor, climbed the end of the cage and perched on the brace 
at X .  Again she climbed the rope, exanlined the top of it, and looked 
all about the door. Then she became interested in  out of doors and soon 
her time was up. 

Second test. No. 4 was in the box as before and No. 2 was somewhat 
slow and fearful. No. 4 saw five of No. 2’s twelve performances com- 
pletely ; four other times she saw a par t  of the performance. 

No. 2 was removed and No. 4 was released. She climbed the rope a t  
once (5  seconds) and smelled and licked the door. Then she returned to 
the floor. She again climbed the rope and examined the top of it. She 
looked at the food door carefully, but after coming to the floor she gave 
no further attention to the rope or the door. 

No. 4 was on the floor of the observation-box. 

Xo. 4 imitating N o .  6.*-Third test. No. 4 was in the box on the floor. 
Performance 1. No. 6 climbed at once to the door, pushed i t  opeii with 

his hand and got food. No. 4 saw him smacking his lips when the food 
was gone, but saw nothing more. 

P. 2. KO. 4 saw No. 6 reach through the open door and get food, but saw 
nothing more. 

I n  the sixteen following performances KO. 4 saw the entire perforniance 

*The behavior of No. 6 will be given later, page 385. 
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twice; she saw No. 6 climb the rope three times, and eleven times she 
saw nothing. 

Xo. 6 was removed and No. 4 was released. She a t  once climbed the 
rope and looked about the food door, but made no effort to open it. She 
examined the hole in the top and returned to the floor. She climbed the 
front of the cage and leaped to the rope. She looked at the door, put her 
palm against i t  and rubbed her hand over the door. She then fingered 
the crack around the door, but did not push the door open. She returned 
to the floor and worked about the edges of the floor for some time. She 
then climbed the rope, but gave no attention to the door. After a little 
more wandering she perched on the brace at X and remained quiet. 

Fourth test. No. 4 was put in the observation-box on a level with the 
food door. 

Performance 1. No. 4 saw the entire performance. 
P. 2. No. 4 saw the entire performance. No. 6 hesitated to climb for fear of 

P. 3. No. 6 was slow a t  the door because of watching No. 4 and No. 4 saw 

P. 4 and P. 5. No. 4 saw all except the push on the door. She looked down 

P. 6 and P. 7. No. 4 saw perfectly. 
No. 6 was removed and No. 4 was released; she ran  up the rope and 

put her nose to the food door, but gave no push. She returned to the floor 
and climbed the wire end and front and examined the edge of the cage 
door. She spent the remainder of her time without attention to the door 
or the rope. Later she perched on the brace at X and “hunted fleas.” 

Fifth test. No. 4 was in  the box on a level with the door. No. 6 climbed 
the rope and opened the door nine times. No. 4 saw every par t  of the 
performance five times; three times she saw in part. 

When No. 4 was released she a t  once climbed the rope and looked at 
the food ddor. Then she jumped to the wire front and returned to the 
floor. She examined about the floor edges and climbed up and down the 
wire. Then she climbed the rope and passed her hand over the food door, 
but did not push with any force. She then looked a t  the top of the cage 
and leaped to the wire front. She perched on the braFe at X for the last 
five minutes. 

Sixth test. No. 4 was in  the box on a level with the food door. No. 6 
got food seventeen times. No. 4 saw the entire performance eight times; 
once she saw in part. 

pu’o. 6 was removed and No. 4 was released. She walked across the 
floor to the wire end and climbed half way up. Then she leisurely climbed 
down and walked over to  the corner opposite the rope, turned to the 
rope and climbed it. She stopped exactly a t  the door, put her right hand 
against the upper edge of the door, her fingers striking the board above, 
and pushed. Failing to open the door, she put her left hand lower down 
on the door, her palm this time striking the board below the door. She 
pushed again, but failed to open the door, probably because more of the 

No. 4. 

perfectly every move. 

just  as No. 6 pushed. 
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Number of times 
D ~ ~ ~ .  N ~ .  2 performed 

the act. 

Aug. 10.. . . . 
Aug. 10. . . . . 

2 
12 

force of her effort affected the board than the door. Then she changed 
back to the right hand and planted i t  squarely in  the center of the door, 
neither her fingers nor palm touching the board. She gave a hard push and 
the door opened. Time: two minutes. She got the piece of food near 
the door and thrust her arm farther out and got the piece of banana on 
the place next below. Then she pushed the door open as fast  as I closed 
it and got food three times. This she repeated ten times as rapidly as 
the device was reset. 

H e r  hand when placed flat against the door reached from the top to 
the bottom and was almost as broad as the door. To open the door she 
must place her hand in  the center of it, in  order not to strike the edges 
of the board in  some place. 

Number of times Number of times ~ ~ ~ ~ l ~ ,  Time in 
No. 4 saw. No. 4 saw in part. minutes. 

1 1 F 10 
5 4 F 10 

Xummary of Behavior of No.  4 in the Rope Experiment. 
The problem as it came to No. 4 was different from the problem of No. 2. 

She did not need to learn to climb the rope. She did this as if it were a 
familiar act  during her first few minutes in  the cage. What she had to 
learn was to open the food door. Her  own unaided efforts helped her 
not at all, and during the last four preliminary trials she kept entirely 
away from the rope. Her  first observation of the imitatee attracted her 
again to the rope and to the food door, but she did nothing except to  
nose about the door. Her  second test again directed her attention to 
the door and possibly increased that attention. The third test augmented 
her attention to the door and she rubbed her palm over it and fingered 
the edges. After the fourth test her interest seemed to lag, but after the 
fifth her attention was as great as after the third. In both the third and 
fifth tests she used her hand at the proper place and in  much the same 
manner as had the performing animal. The sixth test served to make 

Aug. 11.. . . . 18 
Aug. 11 ..... 7 
Aug. 12. . . . . 9 
Aug. 12.. . . . 17 

Totals.. . . 65 

TABLE 11. 

No. 4 IMITATING No. 2. 

2 4 F 10 
5 2 F 10 
6 3 F 10 
8 1 S 2 

26 15 S 52 
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definite the imitative behavior. She repeatedly tried to do what she had 
seen done and finally succeeded. At no time, until she performed the act 
herself, did she experience the result of the act, the stimulus-complex 
being the other animal performing a n  act and getting food. 

D.  Behavior of No. 6. 
Preliminary trials. First trial. No. 6 was very active climbing all about 

the wire and running about on the floor. He caught the rope in his hands 
and later in  his tail. He climbed the rope and in attempting to jump from 
the rope to the front of the cage he  put his foot against the food door and 
the door opened. He did not notice it, however, and it was closed before 
he saw what he  had done. He climbed the rope several times after and took 
no notice of the door. 

Second trial. On the second day No. 6 was very active on the wire and 
the rope, but took no notice of the door. 

Third trial. On the third day No. 6 behaved as usual, climbing about 
the wire. He took no notice of the rope. 

Fourth trial. On the fourth day No. 6 climbed the wire several times, 
each time carrying the rope up in  his tail. Later he climbed the rope, 
swung back and forth on it, and after two or three oscillations he  leaped 
to the wire front. He took no notice of the food door. 

Fifth trial. On the fifth day he grasped the rope and ran in a circle 
on the floor. Then he  swung on the end of the rope twice. Then he 
grasped the ‘rope in his tail three feet from the floor and allowed his body 
to swing. He climbed the rope 
and examined the cracks in  the top of the cage. During his entire time in 
the cage he took no notice of the food door. 

Imitation tests.-No. 6 imitating No. %-No. 6 was put into the observa- 
tion-box and the box was put on the floor of the cage. 

Performance 1. No. 2 spent the first few minutes on the floor of the 
cage, on the box, and in  climbing the wire. H e  climbed the rope, but came 
down without any attention to the food door. No. 6 saw No. 2 on the rope. 

No. 2 again climbed the rope and worked at the door slightly, but did 
not open it. No. 6 saw all the movements of No. 2. No. 2 then became 
frightened at No. 6 and did not work. 

H e  dropped to the floor and caught flies. 

P. 2. No. 6 saw No. 2 with the food, but nothing more. 
P. 3. No. 2 now became angry and pretended to fight, hanging over the box 

by his tail and shrieking loudly. No. 6 on the inside of the box jumped 
and threatened. No. 2 retreated to the corner by the rope and shrieked. 
Suddenly No. 6 stopped jumping, put his head on one side and purred. No. 
2 had done this just before and now repeated it. His fear was gone; he 
shot up the rope, opened the door and got food. As No. 2 climbed the 
rope No. 6 looked out through the wire, and when he turned again toward 
No. 2 the latter was eating his banana.. At once No. 6 began to jump up 
and down in his box to show his anger. No. 2 was again frightened and 
for several minutes the shrieking was renewed. 
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P. 4. At once No. 2 jumped to the rope from the front of the cage, but 
came to the floor without opening the door. H e  then walked about on 
the floor for several minutes. Then he climbed the rope, gave one push 
on the door, but failed to open it. H e  soon climbed again, opened the door 
and got food. No. 6 saw him with the food and threatened him; No. 2 
shrieked; No. 6 folded his arms;  No. 2 lay down on the floor. No. 6 
jumped up and down; KO. 2 came near the box, and seemed to have no fear. 

P. 5. No. 2 climbed the rope, opened the door and got food. No. 6 saw all. 
P. 6 to P. 8. No. 2 did as in P. 4. No. 6 saw No. 2 on the rope and a t  

No. 2 then sat on the floor quietly for several minutes. 
1’. 9. No. 2 climbed the rope and opened the door, but did not get the 

food which had dropped off the belt. The food was replaced and No. 2 got 
it. No. G saw all but the opening of the door. 

No. 2 was now removed and No. 6 was released in  the cage. At once 
he climbed the rope, put his hand against the door, but failed to open it. 
He then swung down, hanging by his tail to the rope, and dropped to the 
floor. He then climbed the rope and examined a hole in  the top of the 
cage. He came to the floor again. Again he climbed the rope and examined 
all about the door; pushed on the door, but did not open i t ;  he bit at the 
edge of the door and again pushed on it, opening it. He got the food and 
descended the rope, immediately afterward climbing the wire. 

When the device was reset No. 6 climbed the rope aiid examined the door 
with his teeth and fingers; he worked at the edge with his fingers. H e  then 
jumped to the wire and in so doing put his foot against the door pushing i t  
slightly; he  leaped back a t  once and pushed the door open with his hand, get- 
ting the food. 

When the device was reset No. 6 tried to open the door with his fingers 
and after one effort leaped to the wire. Leaping back he  tried to bite the edge 
of the door and then by a vigorous push with his hand forced i t  open and 
got food. The device was reset and No. 6 climbed the rope at once. Placing 
his palm flat against the door he opened i t  with the first effort. He repeated 
the act a s  soon as the device was ready to operate, and four times more 
within a few minutes. 

I n  all No. 6 opened the door and got food nine times within sixteen minutes. 

the door, but did not see him open the door. 

Summary of Be1ial;ior of N o .  6 in the Rope Experiment. 
No. 6, like No. 4, was free on the rope from the first. H e  became indif- 

ferent to it during the later trials and made no progress toward getting food. 
When he was placed in the observation-box to watch No. 2 he was very attentive 
to what No. 2 did and seemed quite excited by the conduct of the latter. He 
saw the entire performance once and in part three times. When he was 
released his behavior was markedly different from what i t  had been in  the 
preliminary trials. His attention was directed to the proper place to get 
the food, and after a few random movenients he succeeded in getting food 
for himself in a manner similar to that which he had seen. 
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Number of times 
~ ~ t ~ ,  N ~ ,  2 performed 

the act .  

July 3 . .  . . . . 9 

387 

Time in 
No. 6 saw. No. 6 saw in  part. minutes. 

Number of times Number of times 

1 3 S 5 

E .  Behavior of No. 5. 
Preliminary .trials.-l?irst trial. No. 5 as usual was very active. She 

climbed the wire side and end of the cage. She climbed the rope and thrust 
her arni through a hole in  the top of the cage. She then hung to the rope 
a t  the top of the cage and tried to see through all the cracks in  the top. 
She did not notice the door. 

On the second day No. 5 behaved as before, going all about 
the cage, on the wire, up the rope, etc., but did not observe the door. 

On the third day No. 5 showed 110 interest in  the rope, but 
spent her time going about the cage. 

No. 5 climbed the wire; returning to the floor, she pushed on 
the door where she had entered. Once she grasped the rope in  passing. 
Later she climbed the rope, but displayed no notice of the food door. 

Fifth trial. On the Efth day No. 5 was active on the floor, 011 the wire 
and a t  the entering door. She grasped the rope in her tail several times; 
three times she clinibed it, but took no notice of the food door. 

Imitation tests.-No. 5 imitating N o .  2.-First test. Both animals were 
free in  the cage. 

Performance 1. No. 5 did not see. 
P. 2. No. 5 saw No. 2 get food and climbed the rope after him. 
P. 3. No. 5 saw the getting of food, but did not see the push on the door. 
P. 4. No. 5 saw the entire performance from the brace at X .  
P. 5. No. 5 saw in part. 
P. 6. No. 5 saw from the front and opposite the rope. 
P. 7. No. 5 saw the entire performance and clinibed the rope before the door 

P. 8. No. 5 saw the entire performance. 
When No. 2 was taken out No. 5 climbed the rope at once and put her hand 

on the door. She then became interested in  the top of the cage. Three 
minutes later she climbed the rope and put her nose to the food door, but 
she did not push on it. Two minutes later she repeated this performance. 
Between the two performances and afterwards she went about the cage, 
climbed the wire and roamed about the floor for food. Apparently she was 
very hungry. 

Second test. No. 5 was put into the observation-box, which was set on 
the floor of the cage. 

Second trial. 

Third trial. 

Fourth trial. 

was closed. 
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Performance 1 to P. 4. No. 5 saw No. 2 push the door open with his hand 

P. 5 to P. 7 .  No. 5 did not see. 
P. 8. No. 5 saw No. 2 a t  the door with the food and tried to get out of her 

P. 9. No. 5 did not see No. 2 until he jumped back to the wire with food. 
P. 10. No. 5 saw perfectly. 
No. 2 was taken out and No. 5 was released. 

in his usual way. 

box. This frightened No. 2 and he became quiet. 

She walked about the floor and 
made some efforts to push her hand through the wire to get a paper and to 
reach the belt. Then she climbed the rope, stopped when half way up to spat 
a fly, clinibed to a small hole above the food door and tried to see out. Then 
she went down to the floor, walked about and climbed the wire. She jumped 
to the rope, but took no notice of the door. Then she 
went to the floor, became quiet and curled up to sleep. 

No. 5 was put into the observation-box on a level with the upper 
par t  of the rope and the food door. 

This she repeated later. 

Third test. 

Performance 1 to P. 3. She saw perfectly. 
P.4. No. 5 saw nothing. 
P. 5.  No. 5 saw perfectly and jumped a t  the side of the box as if to get food. 
P.6. No. 5 saw in part. 
P.7. No. 5 saw perfectly. 
No. 2 was removed and No. 5 was released. She ran up the rope, but took 

no notice of the food door. She examined the top of the cage with the eye 
and hand and returned to the floor. She then climbed the rope and examined 
the food door with her eyes and hand, but did not push on it. She then 
climbed the wire from the floor and returned to the floor and looked about. 
She crouched near the door and slept, curled up in a characteristic fashion of 
her own. 

Fourth test. No. 5 was again put into a box on a level with the food 
door. No. 2 was free in  the cage. H e  got food sixteen times. Five of 
these performances No. 5 saw completely; five other times she saw in part. 

No. 5 at once climbed the rope, 
but a noise frightened her and she jumped to the wire front a t  once. Then she 
climbed about the wire and walked about the floor. Next she climbed the 
rope and looked and smelled about the food door. She returned to the 
floor and crouched in one corner. 

Fifth test. No. 5 was put into a box on a level with the food door. No. 
6 was used instead of No. 2. 

At no time did she seem interested in No. 6. Her seeing was accidental 
and passive. At times when she saw No. 6 going up the rope or at the 
door she would turn away to look a t  the floor of her box. No. 5 saw five of 
fourteen performances completely; five other times she saw in part. 

She spent the entire 
ten minutes on the floor and in climbing the wire parts of the cage without 
once going to the rope. At the end of ten minutes she climbed the rope 
and looked at a crack in  the cage door and at a hole in  the top of the 
cage. 

No. 2 was removed and No. 5 was released. 

Then she lay down and slept. 

ATo. 6 was then taken out and No. 5 was released. 

She took no notice of the food door while on the rope. 
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Date, 

Aug. 1 0 . .  . . . 
Aug. 1 0 . .  . . . 
Aug. 1 0 . .  . . . 
Aug. 1 2 . .  . . . 

She climbed up and down the wire and perched at the brace until she 
was removed. 

Sixth test. Both animals were free in  the cage. 
Performance 1. No. 6 pushed the door open and got food. No. 5 saw and 

P.2. No. 5 again saw from the front of the cage and jumped to the rope. 

P. 3 to P. 6. No. 5 saw only in part, the eating of food. 
P.7. No. 5 saw perfectly and started up the rope; but when the food door 

was closed she came down. 
P. 8. No. 5 saw and climbed to the food door, but did not push. 
P.9. No. 5 saw perfectly. 
P.10. No. 5 saw, climbed to the food door and looked through before i t  

was closed. 
P. l l .  No. 5 saw and jumped to the rope while No. 6 was still getting 

food. Before the door could be closed she had her nose a t  the opening and 
was looking out. In 
pushing she put her palm squarely against the door. 

There was a marked difference between the behavior of No. 5 at this 
time and her previous conduct. Before, as noted, she had not been inter- 
ested. Now she became interested and No. 63 movements directed her 
attention at once to the food door and kept it there almost all the time 
until she had learned. 

After her first effort she could do the trick perfectly, and she repeated it 
six times within a few minutes. 

jumped to the rope from the front of the cage. 

She put her hand against the door, but did not push. 

When it was closed she immediately pushed it open. 

Time in 
minutes. 

Number of times N ~ ,  2 Number of times Number of times 
NO. 5 saw. NO. 5 saw in part. the act. 

8 5 2 F 10 
8 5 1 F 10 
7 5 1 F 10 

16 5 5 F 10 

TABLE 13. 

Aug. 1 3 . .  . . . 
Aug. 1 3 . ,  . . . 

Total ..... 

No. 5 IMITATING No. 2. No. 5 IMITATING No. 6. 

14 5 5 F 10 

11 7 4 S 6 was 

64 32 18 S 55 

While No. 

present. 

No. 5 IMITATING No. 6. 
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Summar?J of Behavior of No. 5 in tlae Rope Eaperiment. 
I n  the 

first test her attention was directed to the door; she went to it, nosed 
about it and put her hand on the door. The second test did not add any- 
thing to her learning, but in  the third test she repeated her behavior of 
the first test. The fifth test added nothing to her ability, but in  the sixth, 
when she was free i n  the cage with No. 6, his conduct directed her attention 
to the food door and kept it there until she had learned to get food. At no time 
did she get food for herself in  connection with the performance of No. 6, 
and the stimulus was never more than No. 6 performing a n  act and getting 
the result. 

Like No. 4 and No. 6, No. 5 had to learn to open the door only. 

General Summary of the Iiesults of the R o p e  Experiment. 
Considering together the four animals used in  the Rope Experi- 

ment we may note a sirriilarity in the general behavior. First, no 
animal failed to learn. Second, in the prcliininary trials there was 
a total indifferenhe to the foud door and either total or increasing 
illattention to the rope. Third, without exception, the first imita- 
tion test served to direct attention to the door and to the rope. I n  
the case of KO. 6, imitation was complete in  the first test. Fourth, 
in the cases iii which imitation was not complete in the first test, 
the successive tests augmented the imitator’s attention and in no 
case were inore than six tests needed to perfect the learning process. 

Here, as in the chnte experiments, we have attentive watching on 
the part of the imitating animals, followed by an abrupt and radical 
modification of behavior in the direction of the act observed. This 
is imitation as we hare defined it. 

TABLE 14. 

RESULTS OF THE ROPE EXPERIMENT. 

I. 
Number of aninials used.. .............................................. 4 
Cases of successful imitation ........................................... 4 
Cases of partially successful imitation. ................................... 0 
Cases of failure ........................................................ 0 

11. 
Cases of imitation when the imitator was confined during the activity of 

the imitatee ......................................................... 2 
Cases of imitation when the two animals were in  the cage together. ....... 2 
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111. 
Cases of immediate imitation ........................................... 1 
Cases of gradual imitation.. ............................................. 3 

IV. 
Cases of imitation in which the imitating animal did not himself experience 

Cases of imitation in which the imitating animal did experience the result 
the result of the act before performing it. .  ............................ 
of the act before performing i t .  ...................................... 

3 

1 

4. PAPER EXPERIMENT. 

A. Description of Device. 
For this experiment board E was used. An opening 17 em. square was 

cut, the lower edge 30 cm. from the floor of the cage. The opening was 
covered on the outside by a hinge door. In the center of this door a hole 
5 cm. in diameter was cut and 011 the outside of the door, just at the lower 
edge of the circular opening was fastened a food box. With the door open, 
a sheet of ordinary writing paper was laid over the opening and the door 
was then closed upon it. The hole in  the door and the food in the box 
were thus hidden by the paper (fig. 6). 

The animal could get food by breaking the paper and reaching through 
the circular hole. On the inside of board E was a wooden screen which, 
when dropped down, covered the whole device. When the paper and food were 
in  place, and the animal or animals in the cage, this screen could be lifted 
by the experimenter by means of a string. When a n  animal had broken the 
paper, the screen was lowered by the experimenter and a new piece of 
paper was inserted. Then the screen was lifted and all was ready for a second 
test. 

B. Behavior o f  No.  2. 
On five different days, from April 6 to April 10, No. 2 was in  the cage aloue 

for thirty minutes each day. He did not get food from the box and made 
but little investigation of the paper. The most he did toward getting food 
was on April 7th, when he went to the paper, put his hands on the lower 
edge of the opening and bit a t  the paper, but did not tear it through. 

On April 21, in order to help No. 2 to learn, the experimenter punched 
a hole in  the paper with the point of a lead pencil and the monkey thrust 
one finger through and tore a larger hole. This was repeated a number 
of times and No. 2 learned to tear the paper by biting when no opening 
was made. On April 22 he got food in this way ten times in seven or 
eight minutes. 

C. Behavior of No.  9. 
Pveliminary trials.-No. 3 was given four trials of thirty minutes each 

I n  each of the first two trials in  the old cage in  the Harvard Laboratory. 
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he went to the opening and put his hands on the lower edge of the frame. 
I n  the third and fourth trials No. 3 was wholly indifferent to the device, 
not going to it once. 

He was given a fifth trial of fifteen minutes in  the new cage at the New 
York Zoiilogical Park. During this trial he went about the cage leisurely, 
but gave the paper no attention. 

Imitation tests.-No. 3 imitating No .  2.-The two animals were in the 
cage together in each of the following tests. 

First test. No. 2 tore the paper and got food, and No. 3 got some of the 
seeds which No. 2 dropped. No. 3 did not go to the paper. This was repeated 
twice; the third time No. 3 went to the paper and looked. The fourth and 
fifth times No. 3 did not see, but the sixth time he went to the paper before 
the screen was lifted and turned away a$ No. 2 tore the paper. The seventh 
time No. 3 got food through the hole after the paper had been torn by No. 2. 

No. 3 looked at the paper, but became inter- 
ested in the other monkeys, who were chattering in the nearby cages. He paid 
no further attention to the paper during the fifteen minutes. 

No. 3 went 
up, thrust his hand through and got: food. No. 2 was now taken out for 
five minutes and No. 3 went to the paper and examined it. He did not 
bite or push. 

Third test. No. 2 was now put back and immediately got food. No. 3 
searched the box after him, but got nothing. When No. 2 opened i t  again 
No. 3 got food, but he failed the next time. No. 2 was now removed. No. 3 
went to the place and bit a t  the paper, but not hard enough to break i t  
through. This he repeated three times. 

No. 2 opened the paper and No. 3 grabbed the torn paper 
and pulled it away. This was repeated twice and then, while No. 2 was 
eating, No. 3 went to the paper, put his nose against i t  and pushed. H e  did 
not, however, use his teeth. After No. 2 bit  through the paper the nest two 
times No. 3 used his hands to tear a larger opening. 

When No. 2 was removed from the cage No. 3 went a t  once to the paper 
and bit through and got food. This he repeated four times, getting food the 
last time in ten seconds. 

No. 2 was now taken out. 

Second test. No. 2 tore a hole in the paper and stepped back. 

This he repeated four times. 

Fourth test. 

J u l y 1  . . . . . .  
July 1 ....... 
July 2. .  . . . .  
July 3 . .  

Total. .... 
. . . .  

TABLE 15. 

No. 3 IMITATING No. 2. 

~ 

7 5 F 10 
1 1 F 10 
2 2 F 10 
3 3 6 

13 11 308 

I I I 
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Summarg of Behavior of No. 9 in  the Paper Experiment. 

The case of No. 3 is a process of gradual imitation similar to that of No. 
11 in Chute Experiment B and of No. 2, No. 4 and No. 5 in the Rope 
Experiment. The first test directed his attention to the paper and each test 
thereafter increased that attention and its attendant activity. During the 
tests he got food a number of times; finally, he repeated the act  of No. 2 
in  the fourth test, after having seen No. 2 get food eleven times. 

D. Behavior of No. 10. 
Preliminary trials.-First trial, August 13. No. 10 a t  first was frightened, 

due to some disturbance in  getting her into the cage. She went about the 
floor rapidly and up and down the wire as if looking for some way of escape. 
Once she went to the paper, examined the lower edge of the frame and 
climbed up on it. Going to the side of the cage, she reached through the wire 
and tried to pick up straws on the floor outside. She climbed the wire and 
returned to the floor at once. She now became very persistent in  trying to 
get the straws on the outside, stopping in  her efforts only to walk about 
the cage. She found a hole in  the floor which had been used in  a former 
tes t ;  she worked a t  this for a moment; then grasping the frame at the 
paper in  both hands, she shook i t  vigorously. Then she returned to the 
straws again. Climbing to X, she perched for a moment and then went 
to the floor and examined the cracks in  the floor and in  the door. Then 
she climbed the wire and remained quiet during the remainder of the time. 

No. 10 was on the upper par t  of the wire end 
during the first eight minutes. Then she was driven to the floor, where 
she sa t  in the corner near the paper. Several times she climbed up on the 
frame about the paper. Then she sat with folded hands near it. Shortly 
she climbed the cage front. She went to the floor again and sat near the 
paper. She climbed the wire front and returned to the paper, surveying 
i t  with her eyes. She clinibed upon the frame and then climbed the front 
of the cage. She returned to the floor and walked about. 

Third trial, August 18. No. 10 went a t  once to the wire in her usual 
excited manner and remained near the top for two minutes. Then she came 
to the floor; she walked to the door and back to the end of the cage, 
climbing the wire end. This she repeated several times immediately and 
continued to repeat it during the next five minutes. From the upper par t  of 
the end she surveyed the floor and sides of the cage. She went to the floor 
and for a little time sat in  the corner near the paper. Then she moved over 
and sat near the wire end. 

Fourth trial, August 19. Behavior as follows: Up wire end and looked 
about; around to the front of the cage; back to end and surveyed floor from 
upper par t  of i t ;  around to the front and back to end;  to floor and walked 
over to the door; about, looking through the wire and up the end;  again 
to the floor and to the door, back to end and u p ;  around to front and down 
to the door; glanced at the paper in  passing; up the end and back and 
forth about the wire; to the floor and the door, about the floor; quite free 

Second trial, August 17. 

Then she mounted the wire end. 
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to  go about the floor; put hand on frame near paper i n  passing; up end of 
cage. 

Behavior as follows: On floor and then turned to 
door which was still open; looked out intently; climbed the cage end;  to 
the front and down to the floor; across to the end and down; around to 
front ; down to the floor ; to door and up the end of cage again ; to floor and 
up end of the cage; to  the floor; to the door; sat near wire end and 
climbed cage again. To the floor and to the door ; sat near the paper ; to door 
and back to wire end, sat on the floor and then climbed the cage. 

Sixth trial, August 21. Behavior as follows: Up the end of the cage 
and remained for some time; to the front to catch a cockroach and back 
to the end; surveyed whole cage froin end;  around to  front and down to 
the floor to look at the door; back up the end of cage; down again; about 
the floor and up the end of the cage; about the wire. No. 10 was given 
a sixth test because this was her first experience in the cage and in the' 
earlier tests she had seem disturbed. 

No. 10 was in  the 
observation-box on. the floor of the cage. No. 11 was free in  the cage. No. 10 
was attentive to what No. 11 did. 
P. 1 to P. 5. No. 10 saw perfectly. 
No. 11 was then removed and No. 10 was released in the cage. Imme- 

diately she climbed the end to the top and looked back to the floor, to the 
door, and to the screen. She went to the front, still looking downward. 
She went to the floor, to the door, and looked at the paper. She turned and 
climbed the end of the cage again. She went to the front of the cage and 
looked down at the door and the paper. She went down as far as the brace 
and looked a t  the screen. Then she went to the floor, put her hands on the 
lower edge of the frame and looked at the paper carefully. She turned back 
to the end of the cage and climbed the wire. Again she went down to the 
brace and surveyed the floor. She went down to the door and then climbed 
the wire end again. She seemed more 
interested in escaping than in  getting food. Again she went to  the floor, 
looked about beneath the frame, and again climbed the end of the cage. 

No. 10 was very atten- 
tive to the movements of No. 11 and saw as follows: 

Fifth trial, August 20. 

Inzitation tests.-No. 10 imitating No. 11.-First test. 

She repeated this within one minute. 

Second test. 

P. 1 to P. 3. No. 10 saw perfectly. 
She tried to get out of the observation-box and shook it vigorously. 
P. 4. No. 10 saw perfectly and shook the box. 
P. 5. No. 10 saw fairly well. 
When No. 11 was released, she ran  up the end of the cage. She went 

to  the front and looked at the door and floor. She went to the floor and 
about to the door. She climbed the end of the cage and returned again to 
the floor; she went to the paper and put her left hand on upper part and 
pushed; then she put her right hand on the lower par t  and pushed. Then 
she climbed the end of the cage and held fast to  wire with head turned back 
toward paper; she went slowly down to the floor and walked across to the 
paper; she put two hands up on lower edge of frame and bit a hole at 

Conditions same as in previous test. 



HAGGERTY, Imitation in Monkeys. 395 
exactly the right place. She then put her hand in  and got food. Time: two 
minutes. 

She tore away all the paper and tried for some time to find more food. 
Failing in  this she climbed the end of the cage again. She remained there 
until the device was reset. Then she looked around at it for some time. 
Finally, she went slowly around to the front, climbed down to the floor, 
tried to look through wire a t  animals in  the living cages, stopped an instant 
a t  the door, went on to the paper and with feet on the lower edge of the 
frame bit a hole in  the paper. She thrust her fingers into the hole and 
tore the paper all off, getting the food. 

She ' then climbed the cage and waited until the device was reset. At 
once she went to the floor and across to the paper. She bit at it, but the 
paper did not break. Again she'tried i t  with the same result. Then she 
tried to break it with her hand. She climbed the end of the cage and 
remained there a minute. Again she went to the floor and tried to bite 
through the paper, but failed as before. She walked about the floor and 
again returned to  the paper. This time she bit at the edge of the hole and 
literally wore a hole in  the paper by rubbing her teeth over the wood. When 
she had made a small hole, she poked one finger through the opening and 
by a very hard pull tore the heavy bond paper. 

NO. i n  saw. 
Number of times 

Summary of Behavior of Nu. 10 in  the Paper Emperiment. 
In  the preliminary trials No. 10 gave almost no attention to the paper, 

merely looking at it once and passing over it in  climbing upon the frame which 
surrounded it. In the first test she watched No. 11 intently and when he 
was out of the cage, she manifested a n  increased interest in the paper. The 
second test increased this interest and she repeated exactly the behavior of 
No. 11 within two minutes after his removal. 

Time in 
NO. i n  saw in part. 
Number of times 

TABLE 16. 

NO.  10 IMITATING NO. 11. 

Date. 
Number of times 
No. 11 performed 

the act. 

Aug. 23. . . . . 
Aug. 24. . . . . 

Total.. . . . 

5 
5 

10 

5 
5 

10 

E. Be7tavior of No. 9. 
No. 9 was active about the cage. 

He went to the paper and put his hands on the lower par t  of the frame. 
H e  repeated this soon again. Then he climbed the wire in front; then he 

Preliminary trials.-First trial, July 2. 
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climbed upon the franie a t  the paper. He whined and called most of the 
time he was in the cage. 

Second trial, July 3. No. 9 took no notice of the paper during the entire 
fifteen minutes he was in the cage. H e  climbed ahout the cage and tried to 
push thp door open. 

Third trial, July 4. No. 9 was very active about the cage, but paid no 
attention to the paper duriiig the first minutes in the cage. Later he went to 
the paper, bit a t  the frame and climbed upoii it. 

Fourth trial, July 6. In  the fifth trial So.  9 climbed about the cage 
and upon the screen frame about the paper. He made no effort to tear the 
paper. 

Fifth trial, July 5 .  The behavior of No. 9 in the fifth trial was similar 
to what it was on the previous days. H e  gave no attention to the paper. 

Imitation tests.-A70. 9 iinituting K O .  2.-The two aninials were in  the 
cage together in each of the following tests. 

First test. It was 
not until KO. 2 got food the fifth time that he apparently saw the act. 
Then he put his hands on the bottom of the screen frame and reached one 
hand through the hole, but he got no food. Several times before the device 
could be reset No. 9 went to the screen and bit i t  and climbed upon it. He 
had not been near the screen that day. During the sixth, seventh and 
eighth manipulatioiis by No. 2, No. 9 was beside him and saw what was 
done. Each time he put his hand into the opening, but got no food; each 
time he  climbed upon the lifted screen. 

After No. 2 had been taken out No. 9 was quite active, running all about 
the cage. He went to the screen several times and bit a t  the edge of the 
frame. Once he pushed his hand up over the paper and a t  another time he 
bit at the inner edge of the frame nest  the paper. 

Second test. No. 9 saw each time and was near No. 2 in  the corner of 
the cage. During the third, fourth, and fifth performances No. 9’s hands 
were on the lower edge of the frame and after the paper had been torn 
No. 9 got food along with No. 2. 

When No. 2 had been taken out No. 9 went to the paper, climbed 
upon the frame and jumped to the wire. He returned to the paper 
and bit a t  the edge of the frame, but not at the paper. Several minutes 
later he went to the paper and put his nose to it. This he repeated 
three times. At the last time of the three, he sat on the bottom of the 
frame and tried the paper with his fingers. H e  finally tore it and got food 
at the end of fourteen minutes. When the device was reset No. 9 went to 
it and sat on the lower edge of the frame. H e  tried to tear the paper with his 
fingers, but failed to make a hole. H e  later went to i t  and bit at the 
edge of the frame, but not at the paper. A little later he esamiiied the paper 
with his nose, but did not bite it. 

Third test. No. 9 saw perfectly five times in  six and got food twice. 
When alone he  went to the paper, examined it with his nose, and went 
away. Later he went to the paper and fingered the edges. H e  then went 
away, returning once more during the fifteen minutes, but doing nothing. 

No. 0 was not a t  first inclined to be attentive to No. 2. 
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Fourth test. This test was made forty-seven days after the preceding one. 

The conditions were the same as in  the preceding test except that No. 6 
was used instead of No. 2. 

Performance 1. No. 9 saw and was just back of No. 6 when h e  tore the 
paper. 

P. 2. No. 9 was on the back of No. 6, but his head was turned away. 
Because No. 9 insisted on riding on the cab back of No. 6, the latter was 
removed and No. 2 was substituted. 

P. 3 to P. 7. No. 9 saw No. 2 at the paper from front wire and came 
down to it. H e  reached his hand in  to get food, but No. 2 had taken it all. 

When No. 2 was out No. 9 came down from the wire, climbed the screen 
frame, and sat  on the edge. He jumped to the wire front, but at once 
returned to the corner by the paper and sat on the floor for some time 
looking at the paper and a t  that par t  of the cage. He then climbed the 
front of the cage. Twice he came to the floor, climbed the frame a t  the 
paper and jumped back to the wire front. After spending some time about 
the cage and on the floor, he climbed the screen frame and tried to bite 
the paper. He was too small to reach the hole from the floor and when he 
got upon the lower edge of the frame his body covered the place where he 
should bite the paper. 

Since No. 9 was 
so small, a box was placed on the floor below the paper so that he 
could climb upon it and thus have a more nearly equal chance with the 
larger animals in exerting his force against the paper. 

Fifth test. No. 9 and No. 2 were in the cage together. 

P.l. No. 9 saw from the middle of floor. 
P. 2. No. 9 saw in part. 
P.3. No. 9 saw from the wire front above the brace. 
P.4. No. 9 did not see the paper torn and did not come down for some 

time. H e  saw No. 2 eat  the food, sitting on the box. 
During each of the previous times he had searched the hole for food and 

got none. H e  now paid no attention to the place. No. 2 was allowed to 
continue eating food at the opening. No. 9 ran all about the cage, but paid no 
attention to No. 2 and the paper. Finally No. 9 went to the box and got 
sunflower seed and a piece of banana. 

P.5. No. 9 saw from the top of the wire front. He came down for food 
and No. 2 punished hiin; he ran up the cage crying. 

P. 6 to P. 10. Did not see. Watching the experimenter. 
P. 11 to P. 12. No. 9 saw from.above X .  
No. 2 was now removed. No. 9 ran  up and down the wire and about the 

floor. Then he went to the box. He looked about for a moment and then 
pushed his hand over the upper par t  of the paper above the hole and around 
the upper edge of the paper. He looked at i t  and then climbed the wire 
and went about the cage. 

After climbing about the cage, he came back to the paper, and put his 
hands against it. H e  did not get his hand over the opening, although he  
rubbed them about the paper considerably. He then played about the cage. 
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Sixth test. 

P. 1 and P. 2. No. 9 saw in part. 
P. 3 to P. 7. No. 9 saw the entire performance. 
No. 6 was taken out and No. 9 was released. 

No. 9 was put into the observation-box and No. 6 was free 
in the cage. 

No. 9 ran up the wire, and 
came back to the floor and to the paper; he looked a t  i t  and climbed up on 
it. He then ran up the wire. Again he went to the paper and bit at the 
edge of it. Then he climbed up on i t  and jumped to the wire front. H e  
repeated this performance twice. Then he ran all about the cage and came 
back to the screen. This he  did repeatedly. H e  seemed more bent on 
getting out of the cage than on getting food. Several times he put his 
nose to the paper, but was not persistent about it, looking away at once. 
Later he bit the lower edge of the frame. Still later he  bit at the frame 
next the edge of the paper. 

No. 9 and No. 2 mere free 
in the cage. 

Seventh test. 

P. 1. No. 9 saw and got a sunflower seed through the opening. 
P. 2. No. 9 did not see, although he sat near and must have heard the 

I?. 3. No. 9 saw from post above X, but did not seem interested. 
P. 4. No. 9 saw from upper par t  of wire end. 
L’. 5-P. 6. No. 9 saw from the wire above X .  
P.7. No. 9 saw from the wire above X ,  and going to floor got a 

grape skin No. 2 had dropped. 
P. 8. No. 9 saw from wire above X. H e  went to the paper and put his 

hand in after No. 2 had left. 
P.9. No. 9 saw from abore Y .  H e  went to the floor, put grape skin 

in his mouth, and went to the paper, where he put his hand in the hole. 
No. 2 jumped a t  hini and struck him. 

The box was below the screen. 

paper tear. He seemed indifferent t o  No. 2’s getting food. 

P. 10. No. 9 did not see. 
P. 11. No, 9 saw from upper part of wire end; he got grape skin and 

P. 12. No. 9 saw from wire above X. 
No. 2 was taken out and No. 9 mas left alone. He climbed the cage 

front at first. H e  came down to the box heneath paper, and looked all 
about the paper; climbed frame, jumped to front and ran to end of the 
cage. Again he went to box and looked all about the paper. H e  fingered 
the lower edge of the frame and then put his left hand flat against paper 
above the hole and pushed; he shored palm over upper left-hand par t  of 
paper. Then he pushed his right hand over lower right-hand corner in  
the same way. Then he sat on the box and looked. After some time a t  
box he climbed the wire to the upper par t  of the end. He soon went 
back to the box, where he sat before the paper and looked all about it. 
He climbed the frame, jumped to the front and ran  up to the top of the 
wire end. He repeated this entire performance. H e  went to the box again, 
looked a t  the paper and the frame, and returned to the front and end of 
the cage. 

went to the hole as before. 
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Bummary of Behavior of No. 9 in the Paper Emperime%t. 

During the five preliminary trials No. 9 gave the paper no attention. 
The first test brought forth imitative behavior in that No. 9 put his hand 
through the hole to get food afteE seeing No. 2 get food. After the removal 
of No. 2, No. 9 pushed his hand up over the paper as if  to tear it, a thing 
he had not done in the preliminary trials. The second test increased this 
attention and after repeated fingering at the paper he tore it off and got 
food. In the later tests he did not succeed in breaking through the paper, 
but he repeated the movements of No. 2 and gave persistent attention to 
the paper. His failure was possibly due not to the absence of the tendency 
to imitate, but to the lack of muscular power to exert sufficient strength to 
break the paper. 

Number of times ~ ~ ~ t ~ .  N ~ ,  2 I Number of times 
the act, , NO. 9 saw. 

TABLE 17. 

No. 9 IMITATING No. 2 

Number of times 
NO. Q saw In part. 

Aug. 24. . . . . 
Aug. 24. . . . . 
Aug. 25.. . . . 

8 
7 

12 

Total.. . . . 57 

July 6 . .  . . .  
July 7 .  . . . .  
July 8. . . . .  10 

No. 9 IMITATING No. 6. 

3 
5 

10 

39 

Aug. 24, . . . . 
Aug. 24. . . . . 

5 
2 

2 
1 

F 
F 

12 
10 

No. 9 IMITATING No. 2. 

General Summary of the Results of the Paper Experiment. 
That the problem set in the Paper Experiment was one easy of 

solution is evidenced by the fact that of eight animals all but three 
learned it alone, most of them in the first trial. Of the three animals 
which did not learn it alone two learned i t  by a process of gradual 
imitation. The other one was never more than partially successful, 
but his failure seemed due to a lack of physical strength rather than 
to a failure to repeat the act which he saw performed. 
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Here again, we note attention 011 the part of the observing animal 
and a subseqixeiit marked change of behavior (somewhat sudden) 
in the direction of the behavior observed in  the performing animal. 

TA4BLE 18. 

RESULTS OF THE PAPER EXPERIMENT. 

I. 
Number of animals used in imitation tests .............. ..:.. ........... 3 
Cases of successful iinitation ............................................ 2 
Cases of partially successful iinitatioii .................................. 1 
Cases of failure to imitate ............................................. 0 

11. 
Cases of imitation when the imitator was coiifiued during the activity of 

the imitatee ......................................................... 1 
Cases of imitation when the two animals were in the cage together ........ 2 

111. 
Cases of iinniediate iuiitation ........................................... 0 
Cases of gradual imitation ............................................ 3 

IV. 
Cases of imitation in which the iniitating aniinal d i d  n o t  himself experi- 

ence the result of the act before performing i t  ......................... 1 
Cases in which the imitating aniinal did experience the result of the act 

before p.erforming it ................................................. 2 

5. SCREEN EXPERIMENT. 

A.  Description of Device. 
The device in this experiment was a modification of the one used in the 

Paper Experiment. The paper was not used. The string which lifted the 
screen (fig. 7, a)was  removed. 

The act which the auimal had to perforin was to push the screen up with 
one hand and with the other reach through the hole and get food. No animal 
was tried in this experiment which had not previously gottep food in the 
Paper Experiment. 

B.  Behacioi- of No.  4. 
No. 4 first pushed the screen up when the paper was being adjusted in  the 

L’aper Experiment. She did not, however, tear the paper. The screen 
dropped back in place and she lifted i t  again. The fourth time she pushed 
the screen up, it stuck and did not drop back. She then tore the paper. 
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When the device was reset, No. 4 pushed the screen up and tore the paper. 
Thereafter, she lifted the screen and got food when she wanted to. 

G'. Behavior of No. 6. 
Preliminary trials.-First trial. No. 6 mas active, climbing up and down 

the wire, and upon the screen. He fingered about the edges of the screen, 
but made no effort to raise it. 

Second trial. The second day No. 6 rau all about the cage, climbing the 
wire and upon the screen. He examined the screw eye where the string 
had been attached, but made no effort to lift the screen. 

Third trial. On the third day he seemed interested in  all parts of the 
cage, examining every crack and hole in  it. He fingered the top of the screen 
as if to move it. Six times he climbed upon the screen. The remainder of 
the time he busied himself catching flies. 

Fourth trial. On the fourth day No. 6 paid no attention to the screen 
during the fifteen minutes. 

Fifth trial. No. 6 paid but little more attention to the screen on the 
fifth day. Three times he climbed upon i t  to jump to the wire front and 
three times he examined the hole above the screen. 

Imitation tests.-No. 6 imitating No. $.-The two animals were put into 
the cage together in  each of the following tests. 

First test. No. 6 was at first indifferent to the movements of No. 4. H e  
usually saw No. 4 get the food, but failed to see him lift the screen. In the 
six times No. 4 lifted it in  the test, No. 6 appeared to see twice. After No. 4 
had been taken out, No. 6 paid no attention to the screen for ten minutes. 

Second test. The first four times No. 4 lifted the screen No. 6 did not 
see. He was picking over the hulls left on the floor. The fifth time he saw 
from the opposite corner of the cage, and while No. 4 was up on the wire 
front eating, hTo. 6 went to the screen and looked. The sixth time the screen 
stuck when lifted, and No. 6 put his hand i n  and got food. After the seventh 
time No. 6 went to  the screen and pushed on the lower edge of the frame. 
Then he pulled at the top and went away. He went back immediately and 
putting both hands on the screen pushed. He then went away, but when 
No. 4 lifted the screen he saw and went at once to it. Putting his hands 
on it he pushed it up one-third of the way. Then he pushed it up so as to 
reveal the hole, and got food. No. 4 pushed it up again and No. 6 saw. Imme- 
diately No. 6 lifted the screen and got food. 

After No. 4 had been taken out No. 6 lifted the screen eight times in 
ten minutes. H e  could do it perfectly. 

Bummary of Behavior o f  N o .  6 in the Screen Experiment. 
No. 6 had seen the screen go up  in  the Paper Experiment and he  had 

experienced getting food when the screen was lifted. However, his five pre- 
liminary trials in  the Screen Experiment did not lead him to get food. 
When first in the cage with No. 4 he was not inclined to be attentive. 
When he saw No. 4 getting food in the second test he at once became inter- 



402 Journal of Comparative Neurology and Psychology. 

Date. 

ested in the screen. When once his attention was centered on the screen 
he verx soon repeated the behavior of No. 4, not at first in  a perfect way, but 
in  his fifth effort he  did it in  exactly the way No. 4 had done the act in his 
presence. 

TABLE 19. 

No. 6 IMITATING No. 4. 

Number of times 
No. 4 performed 

the act. 
Number Of times 

No. 6 saw. 

J d y  6.. . . . .  
July 7.. . . . .  

Total.. . . .  

6 2 
11 6 

17 8 

D .  Behavior of No. 5. 
Prelimindry triak.-First trial. No. 5 examined the cage all over, but 

she manifested no particular interest in the screen. After ten mintues she 
looked i t  over slightly. 

On the second day she looked out through the wire, poked 
her fingers through the hole in  the door, and theil went to the screen and 
pulled at the screw eye. She was quite active, climbing about the cage 
rapidly. Once more she went to the screen, and then spent the remainder 
of the time catching flies. 

On the third day she bit at the screen frame and pulled at 
the screen during the first few minutes. She then spent the rest of her 
time as on the previous day. 

Fourth trial. On the fourth day No. 5 showed more interest in the 
screen at first. She tried to shake the screen frame. Later she fingered 
the screen and bit at the frame. 

Fifth trial. On the fifth day No. 5 bit  at the screen frame several times 
and climbed upon it twice. Most of the time, however, she spent in  other 
parts of the cage. 

Imitation tests.-No. 5 imitating N o .  4 aiid No.  6.-In all of the following 
tests the two animals were in the cage together. 

First test. No. 5 was somewhat wary of No. 4 and did not come near. 
She saw No. 4 open the screen once in  three times. When No. 4 was taken 
out No. 5 went to the screen and examined it, but she gave it no persistent 
attention. 

Second test. No. 5 was attentive and saw the lifting of the screen five 
times. 

When No. 4 was out No. 5 went at once to the screen and pulled at  the 
top of it. She then ceased to be interested in i t  and examined other parts 
of the cage. 

Second trial. 

Third trial. 

Later she fingered the lower edge of the screen. 
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Third test. No. 5 was very hungry. She saw No. 4 open the screen once 

in the first three times. After the third trial, while No. 4 was up the wire 
front, eating, No. 5 went to the screen and examined it. She put her 
fingers into the cracks and climbed upon it to  examine the top. The fifth and 
sixth times she saw plainly, and after each went to the screen and examined 
it. The seventh time No. 5 saw and hurried to the screen, but No. 4 let it 
drop and No. 5 turned away without trying to manipulate it. A little 
later she went to it. Again she saw and did as she had done after the 
seventh time. Then she turned back to the screen and examined it, thrusting 
a finger into the cracks about it. 

When No. 4 was removed No. 5 manifested no interest in the screen, going 
to it but once and that at the end of fifteen minutes. 

Fourth test. No. 5 climbed upon the screen after No. 4 lifted i t  the first 
time. She sat on the brace and saw No. 4 l i f t  it the second time, but she 
did not go to the screen, nor did she at any time while No. 4 was in  the cage. 

When No. 5 was alone she went to the screen once during the ten minutes, 
but she touched no par t  of it. 

Fifth test. No. 5 was somewhat afraid and did not go near the screen 
while No. 4 was present. She saw No. 4 from the side of the cage and from 
the floor five times. 

When alone No. 5 went to the screen and climbed up on i t  once. The 
rest of the time she was indifferent to it. 

Sixth test. No. 6 was now used instead of No. 4 on account of No. 5’s 
fear. After the second time No. 5 saw she went to the screen and climbed 
upon it. 

When No. 6 was taken out No. 5 went to the screen, put her hands against 
it  and pushed, but failed to l i f t  it. She then gave up and paid no more atten- 
tion to it. 

Seventh test. No. 5 saw three times. After the third time she went to  the 
screen and worked, but did not put her hands against i t  as she had done 
before. After the fifth per- 
formance No. 6 was removed. 

No. 5 went to the screen and worked vigorously for fourteen minutes. She 
tried the top of the screen, the bottom of the screen and the frame repeat- 
edly, pushing, pulling, and biting. 

No. 5 was interested in  the screen on first entering the cage 
and kept near for a time. She got food when she could: she worked at the 
screen usually after No. 6 let it  down, but was not persistent about it. In 
all she saw ten times. 

No. 5 walked about the cage for a time trying 
to find food in  the cracks. After four minutes she went to the screen and 
grasping i t  a t  the top shook i t  vigorously. She left it at once. 

Ninth test. This test was immediately after the eighth. The moment 
No. 6 re-entered No. 5 became interested in the screen, but did not t ry  to 
raise it. After the third lift she put one hand on the top of the screen and 
fingered the bottom with the other hand. She did the same after the fourth 

She saw five times well. 

She did the same after seeing the fourth time. 

Eighth test. 

No. 6 was now taken out. 
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lift. Each time when No. 6 raised the screen No. 5 went to i t  and looked. 
but she did not put her hands to the screen. 

When No. 6 went away No. 5 usually fingered and pulled the screen, but 
did not put her palm against i t  and push. 

When No. 6 was out No. 5 lost interest in the screen and sat down in the 
corner of the cage. 

Tenth test. No. 5 went to the screen on first entering the cage and worked 
at the lower edge of i t  and a t  the frame. No. 6 came and lifted the screen. 
No. 5 saw plainly and when No. 6 dropped sonie seeds No. 5 got them. This 
was repeated a number of times. No. 5 frequently went to the screen and 
worketl while No. 6 was eating, but she never lifted it. She either grabbed 
the to11 and shook i t  or fingered the crack at the lower edge. She saw fifteen 
times in all. 

Whcn No. 6 was out No. 5 becaiiie indifferent to the screen and continued 
so during the entire ten minutes. 

Eleventh test. No. 5 was near No. 6 ;  she saw twenty tinies in thirty 
performances and often got the food which No. 6 dropped. After each per- 
formance No. 5 put her hands on the screen. A 
number of times when No. 6 was opening the screen No. 5 stood upright on her 
feel, with hands hanging loose and her nose close to the screen. She did 
not, however, put her hands on the screen while No. 6 was lifting it. 

She saw ten times. 

She usually shook the top. 

When No. 6 was out No. 5 manifested no more interest in the screen. 
Twelfth test. No. 5 was attentive to No. 6 most of the time and saw 

at least fifteen times in twenty-six. After the third time No. 5 went to the 
screen and pushed on the frame with her palms; almost every time after- 
wards she went to the place when she saw No. 6 push the screen up. After 
the fifteenth time she went to the screen, placed her palins against i t  and 
looked all about the lower edge and pulled at the upper part. Ouce she 
got food when No. 6 pushed up the screen. 

With No. 6 out No. 5 went to the screen aiid looked a t  it, but made no 
effort to get food. She remained quiet in  the cage, and after eight minutes 
went to the screen and examined i t  with eyes and fingers. 

Thirteenth test. No. 5 saw five of ten perforniances. When No. 6 had 
been taken out she niade no effort to lift the screen. 

Summary of Belcauior of h'o. 5 in tlic Screen Espcriment. 
No. 5 had seen the screen lifted in the Paper Experiment and had gotten 

food by tearing the paper. During her preliminary trials in  the Screen 
Experiment she manifested an interest in  the screen, but this interest seemed 
to fade in  the later trials. During the imitation tests, when she was 
observing No. 4, this interest increased and again died away. No. 6 was 
substituted for No. 4 and the interest of No. 5 again revived, reaching its 
highest point during these tests. I n  the sixth test she seemed nearest. to 
repeating the act she had seen, when, after seeing No. 6 lift the screen five 
times, she went to the screen and in a manner similar to his put her hands 
against i t  and pnshed. In the later tests, af ter  failing in all her efforts a t  Lhe 
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screen, No. 5 seemed interested in it only when No. 6 was present and working 
at it. 

D ~ ~ ~ .  

July 6 . .  . . . 
July 6 . .  . . .  
July 7 . . . . .  
July 8 . .  . . .  
July 9 . . . . .  

TABLE 20. 

No. 5 IMITATING No. 4 AND No. 6. 

Number of times N ~ ,  4 performed Number of times Number of times 
NO. 5 saw. NO. 5 saw in part. the act. 

3 1 2 F 
5 5 F 
7 5 F 
5 5 F 
7 5 F 

July 9 . . . . .  
July 10. .  . . . 
July 11. .  . . . 
July 11. .  . . . 
July 14.. . . . 

Aug. 2 . . . . . 
July 15. .  . . . 
July 3 1 . .  . . . 

Total ..... 

No. 5 IMITATING No. 6. 

8 
5 

11 
10 
20 
30 
26 
10 

147 

Time in 
minutes. 

10 
10 
10 
10 
10 

5 j l  
10 
10 
15 
20 
15 
5 

3 

F 10 I M i F  
I F 1 1 0  

106 1 5 1 F I 134 

E.  Behacwr of A'o. 2. 
Pielimiiaary trials.-First trial. No. 2 was not active. H e  esamined the 

screen with his nose and hands and bit at the screw eye in  the top of it. 
Second trial. On the second day No. 2 pushed the screen, but did not 

l if t  i t ;  later he climbed upon i t  and examined the top of it. This he 
repeated twice. 

Third trial. The third day's behavior was similar to that of the previous 
day. No. 2 pulled and gnawed a t  the screen and the screen frame. Part of 
the time he worked vigorously. Most of the time, however, he was in  other 
parts of the cage. 

Fourth trial. He 
spent five minutes without intermission chewing at the bottom of the screen 
frame. He then quit and looked at a hole in  the door. He made another 
brief examination of the top of the screen and went away. Several times he 
returned and examined the screen, once lifting one corner of it by pulling 
on the screw eye at the top. 

Fifth trial. No. 2 was active at the screen, pulling a t  the top and biting the 
lower par t  of the frame. H e  made no progress, however. 

Imitation. tests.-No. 2 imitating 3.0. q.-Dnring all of these tests No. 2 
and No. 4 were together in  the experiment cage. 

On the fourth day No. 2 was more vigorous than ever. 
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First test. It was the first time No. 2 and No. 4 were together. They 
caressed a t  once and then No. 4 went to the screen. She lifted i t  five times 
and got food each time. KO. 2 sat  by her mid seemed to see every movement. 
although his excitement may have kept his attention from centering on what 
she was doing. When No. 4 was removed No. 2 displayed no more than 
usual interest in  the screen. He clinibed to it, picked a t  i t  with his fingers and 
used i t  as a stand to climb up the post. 

Second test. No. 2 was excited and was attentive to No. 4. H e  a te  the 
apple crumbs which she dropped after the first opening. At the second and 
fifth opeuing he was “picking fleas,” and did not see the screen go up. 

While she was eating her fifth feed he went to the screen and examined it. 
The sixth and seventh times she lifted it, he  saw perfectly. After the 
seventh he went to the screen and inshed against the lower edge of the 
frame and then bit a t  i t  where i t  joined the cage post. 

After No. 4 had beeu taken out No. 2 began to work a t  the screen. He 
picked a t  the lower edge of the franie where i t  joined the post and then 
climbed upon the screen. He was too excited to work persistently, running 
to the side of the cage and starting a t  every noise. He worked intermittently 
for six minutes. Then when at the opposite side of the cage he started, ran 
to the screen and gave a single push upward on the lower edge of the 
frame. Because of 
his activity the period was prolonged to fifteen minutes. 

KO. 2 saw KO. 4 the first time she got food and climbed the 
cage to get food from her. H e  saw the second time and got food from the 
hole while the screen stuck. When his food was gone KO. 2 went to the 
screen and pulled a t  the top and pushed a t  the lower edge. H e  saw the 
third time, but became interested i n  picking fleas from No. 4 instead of 
getting food. 

After No. 4 had been taken out No. 2 ran about the cage, but paid no 
attention to the screen for the first four minutes. Then he worked at the 
lower edge of the screen a little. 

Fourth test. After the third performance No. 2 went to the screen and 
touched it. After the fourth h e  went to it, put his hands against it and 
pushed, but he failed to lift it. Each of the five times he saw very well. 

After KO. 4 had been removed KO. 2 went to the screen a number of times 
and put his hands on it. He also bit the lower par t  of the frame and climbed 
upon the screen. 

Fifth test. No. 2 saw No. 4 well each time. H e  went to the screen after 
No. 4 had opened i t  and remained there while No. 4 a t e  her food. His 
efforts to get food were feeble. 

After No. 4 had been taken out No. 2 climbed up on the screen a number 
of times, but in no case did he seem bent on getting the food. 

Sixth test. No. 2 was interested in  No. 4 aud saw her get food each time 
in  twenty. 

After No. 4 had been taken out No. 2 moved about the cage and worked 
but slightly a t  the screen. 

H e  then put both hands on the frame, but did not push. 

Third test. 

The fourth and fifth times he saw perfectly. 

A few times he  put his hands Qn the screen. 
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Seventh test. No. 4 was very active and eager for food. No. 2 was fairly 
attentive, but No. 4 worked so rapidly No. 2 saw but twenty times in forty. 

After No. 4 had been taken out No. 2 worked at the lower edge of the 
screen and at the frame. For ten minutes he kept persistently at the screen, 
biting and fingering the frame. Not once did he push against the screen to 
lift it. 

Eighth test. No. 2 watched No. 4 at the outset very closely. After seeing 
her get food seven times he  reached his hand to hers to get some food, but 
he was severely slapped. He made no effort to work at the screen while No. 
4 was present. 

After No. 4 had been taken out, No. 2 went to the screen and tried to 
manipulate it. He used his hands at the lower edge of the screen and bit 
a t  the screen frame. H e  kept a t  i t  most of the time during the ten minutes. 

Ninth test. No. 2 was attentive to No. 4 at first, but when he failed to 
get food he became indifferent and looked at other things than No. 4. H e  
kept near her, but a t  a safe distance. 

After No. 4 had been removed No. 2 became interested in the screen at 
once. He was 
not persistent, however, and soon went to other parts of the cage. H e  
returned later to the screen for a moment. 

Tenth test. No. 2 was not inclined to watch No. 4, but spent his time 
in picking scraps from the floor. Once he  went from the f a r  par t  of the 
cage and pushed lightly against the lower edge of the frame with his hands. 

Once 
only he went to the screen; then he fingered the lower edge, but did nothing 
more. 

TABLE 21. 

No. 2 IMITATING No. 4. 

He fingered the crack at the lower edge, and bit at the frame. 

After No. 4 had been taken out No. 2 spent his time on the floor. 

Number of times 
Date. 

July 6 . . .  .. 
July 8... .. 
July 9 . . . . .  
July 1 0 . .  . . . 
July 11. .  . . . 
July 1 4 . .  . . . 
July 15.. . . . 
July 31. .  . . . 
July 31. .  . . . 

1 . . . . . 
Total ..... 

Aug. 

Number of times 
No. 2 saw. No. 4 performed 

the act. 

5 
9 
5 
5 

10 1 2: 
16 
16 
35 

161 

5 
6 
5 
5 

10 
20 
20 
10 
10 
10 

101 

Number of times 
Vo. 2 saw in part. Result. 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

F 

Time in 
minutes. 

10 
15 
10 
10 
10 
10 
10 
10 
10 
10 

105 

Summary of Behavior of No.  2 in the Screen Experiment. 
As in  the case of No. 5 and No. 6, No. 2 had gotten food in  the Paper 

In  his preliminary Experiment and had frequently seen the screen lifted. 
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trials he manifested a n  interest in  the screen, but niade no headway in  get- 
ting food. I n  the imitation tests the conduct of the other animal seemed 
to accentuate his interest a t  times, but iierer sufficiently modified his behavior 
to enable him to get food. I n  the later tests he seemed interested in the 
screen only when another animal was present getting food. 

F.  BelbaGior o f  N o .  3’ and No.  8. 
In the cases of No. 3 and No. S there was apparently but slight influence 

of the behavior of the imitatee. Owing to the lack of space the details a re  
omitted. The tables which follow show the number of tests to which they 
were subjected. The suminaries give all that  was important in their 
behavior. 

Summaru of Relbavior of No. 3 i n  the Screen Experiment. 
The behavior of No. 3 was niuch like that  of No. 2. The imitation tests 

served to quicken his interest in  the screen, but i t  waned even earlier in  
the series than that  of No. 2. At the last, though he  repeatedly got food 
when No. 4 did, he  seemed interested in the sereen only when No. 4 was 
working at it. 

TABLE 22. 

No. 3 IMITATING No. 4. 

1 Number of times 
Date. No. 4 performed , the act. 

_ _ _ ~ ~  - 
Julv 6 . .  . . .  I 5 
JUG 8 . . . . . 1  8 
July 9 . . . . .  7 
July 10. .  . . , 
July 11. .  . . . 
JUG 14 . .  . . . 
July 15.. . . . 
July 31 . . . . . 
Aug. 1 .  ... . 16 
Aug. 1 . .  . . . 18 

Total.. . . . ~ 148 

14 I ;: 
~~ __ 

I 

Result. 

5 
8 
5 
5 

10 
10 
20 
10 
15 
12 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

100 I 12 ! F 

Tlme in 
minutes. 

~~~~ 

10 
10 
10 
14 
10 
10 
10 
10 
10 
10 

104 

Summary of Behacior of N o .  8 in the Screen Experiment. 
The behavior of No. 8 practically repeated that of No. 3, though his 

activity evidenced even less influence of the behavior of No. 4. I n  the first 
imitation tests his attention to the screen increased slightly, but in  the later 
tests it disappeared almost entirely. 
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TABLE 23. 

No. 8 IMITATING No. 4. 

F 
F 
F 
F 
F 

409 

~. 

10 
10 
10 
10 
10 

' Number of times 
Date. No. 4 performed 

the act. 

July 6 . .  . . .  
July S . . . . .  

July 11.. . . . 
July 11 .. . . . 
July 14.. . . . 
July 15.. . . . 

Total.. . . . 

July 9 . . . . .  5 
July 10.. . . . 6 

15 
25 

Number of times 
No. 8 saw. 

1 
5 
5 
6 
10 
8 
12 
20 

67 

4 F 10 

1 1 f . l ; :  
I 

6 I F 1 8 0  

General Summary of the Results of the Screen Experiment. 
In the Screen Experiment, but one animal in five learned to get 

food by seeing another animal get it. The behavior of the succe~s- 
ful individual was a clear case of imitation. The behavior of the 
others agrees in that the first imitation tests show a decided increase 
of attention to the screen, and more or less effort to get the food. 
The same accentuatior, of attention occurred in  the case of No. 5 
when a new animal was used. These cases also agree in  that the 
attention waned when the efforts to get food were unsuccessful, and 
that in  the end the interest in the screen seemed dependent on the 
presence of an animal who could lift it. The behavior of No. 5 
varied somewhat in that his interest in the screen persisted longer 
than did that of the other animals. 

Althoiigh No. G was the only animal wholly successful in imitation, 
it; is nianifestly unfair to interpret the behavior of No. 5 or No. 2 
as cases of total failure. Each of them did repeat, in part, the 
behavior of the imitatee this repetition seemed due to the actinn 
of the irnitrttee. The fact is, that, if we arrange the behavior of 
the several animals in the order in which the results have been re- 
ported, we have a series of cases, in each member of which, the 
influence of the imitatee shows less than in the preceding member. 
At the beginning, we have in No. 6, successful imitation. At  the 
end, No. 8, who seemed stimulated only to look at the screen more 
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continuonsly. Between these extremes are the cases of No. 5, NO. 
2 and No. 3, which exhibit in a decreasing order the influence of 
the imitatee. One can well imagine that a large number of snch 
cases would show quite a regular gradation in the complexity of 
the imitative beharior. I n  view of the evident gradations in the 
behavior of the animals I choose to call the cases of No. 5 and No. 
2, partially successful imitation. 

TABLE 24. 

RESULTS OF T H E  SCREEN EXPERIMENT. 

I. 
Number of animals used in the imitation tests..  .......................... 5 
Cases of successful iniitatioii.. ......................................... 1 
Cases of partially successful imitation. ................................. 2 
Cases of failure to imitate ............................................. 2 

I I. 
Cases of imitation when the imitator was confined during the activity of 

the iinitatee ........................................................ '. .. 0 
Cases of imitation when the two aniiiials were in the cage together.. ...... 3 

111. 
Cases of immediate imitation.. .......................................... 0 

3 Cases of gradual imitation. ............................................. 

IV. 
Cases of imitation in which the imitating animal d i d  not himself experience 

the result of the act before performing i t . .  ............................. 0 
Cases of iinitatioii in which the imitating aiiinial d i d  experience the result 

of the act before performing i t  ........................................ 3 

6. PLUO EXPERIMENT. 

A. Description of Denice. 
I n  board A,  a hole 5 ciii. square was cut, 35 em. from the floor (fig. 8, a ) .  

Covering this hole 011 the outside of the cage was a slide door, made of 
glass, set in  a wooden frame. Just  outside of this glass door, food was 
exposed. The slide door could be opened by a string, b,  which passed down 
under the cage, up the outside of the corner where the wire end met the 
wire side and through a hole, c,  90 cm. from the floor of the cage. The 
string was attached to the end of a plug, d ,  which fitted into this hole froin 
the inside of the cage. The plug extended into the cage 4 cm. and was 1W 
cm. in diameter. 
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To open the door the animal must climb the wire and pull out this plug 

(fig. 8). It could then get the food at the door (fig. 9). Conditions were 
such that when the monkey was looking at the door, his back was toward the 
plug, and that  wheii he was working a t  the plug he  could not see the door, 

B. BeAav,ior of .No .  5, 
Pi%lirninary trials-First trial. No. 5 went a t  once to the plug and tried to 

bite it. She came down to the door and tried to get food. She went back at 
once to the plug and bit and pounded it. She pulled on it, but i n  such a man- 
ner that it bound on the edge of the opening and did not come out. She then 
went to the door again and looked at the food. A moment later she went to 
the plug and grabbed it in  both hands. Then she went to door and struck at 
i t  with both hands in a characteristic manner. She tried to reach the striug 
on the outside of the post. Failing in  this she went back to the door. She 
went to the plug and pounded it with her nails. Then she jumped to the 
screw eye in  the top of the cage where the rope had hung in the Rope 
Experiment. She held by the fingers of one hand and thrust the other a rm 
through a hole (feeder hole) in  the top of the cage. She then came dowii 
to the floor. 

On the second day No. 5 was still eager to solve the new 
problem, the slide door and the plug. She first climbed to the plug and 
chewed the end of it. Later she descended from the wire and after walking 
around on the floor went to the door and tapped on it with her nails. She 
then climbed to the plug and later went to the door. Then she went to the 
plug and chewed of f  some splinters. She tried to move i t  with her hands. 
Then she went back to the door, tapped i t  with her nails and later pushed it 
vigorously. 

On the third day No. 5 went to the door at once. A moment 
later she went to the plug. She pulled, bit and pounded i t  with her nails. 
She rushed down to the food door to get the food and worked at the door 
continuously for six minutes. She had several movements which she used 
repeatedly. She balanced on her feet in  the middle of the cage, her body 
lifted slightly from the floor and almost erect ; then she lunged a t  the door, 
strikiug i t  with both hands. Her aim was not direct enough to lalid on the 
glass, usually striking the edge of the opening. She sometimes jumped with 
such force as to throw her body back into the cage. 

Another inovenlent was to grasp the lower edge of the opening with both 
hands and shake i t  hard. She found a piece of paper on the floor and put 
i t  against the glass and pounded it and pushed on it. Then she tapped with 
her nails on the glass. Later she climbed the side of the cage near the 
door and supporting herself with her hands, she put her feet against the door 
and pushed. The next move was to force paper iiito the edges of the opening. 
Once, after vigorous effort, she ran  up the post to the plug and pulled, bit 
and pounded it. The pull was always sideways, never straight out. This 
vigorous activity contiiiued for  twelve minutes. At the last she picked up 
some refuse, laid i t  upon the edge of the opening, and went away. 

Second trial. 

Third trial. 
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Fourth trial. On the fourth day No. 5 began to shake the door vigorous!;. 
She then rushed up to the plug aiid bit aiid pulled it. She worked at the 
slide door intermittent!;- during the remainder of the time. 

The fifth day No. 5 went to the door and worked at the edge. 
She then climbed to the plug and bit and pulled. Then she rail down to the 
slide door. She returned to tlie door repeatedly. She worked persisteiitly 
and vigorously at it, jumping at i t  and pounding it. 

When No. 5 had failed in her five attempts the plug was pulled partly out of 
the hole. She was then able to pull i t  entirely out. She got the connectioo 
with the door a t  once and after a few times worked the device perfectly. 
She was then used to perforui tlie act for others iii the imitation tests. 

Fifth trial. 

c. Bf371UViot~ Of N O .  2. 
I’t~eliminaqy trials.-First trial. No. 2 went to the door a t  oiice and looked 

a t  the food. H e  then speut tlie rest of the time about 
the cage in the usual manner. 

Second trial. On the second day No. 2 climbed to the plug aiid bit it. 
H e  went to the floor and to the slide door. Later he bit the plug a iiumber 
of times, but not persistently. He went to the door aiid fingered about the 
edges, and later pushed i t  with his hands a iiuiiiber of times. 

Third trial. On the third trial No. 2 exanlined the door with his fingers 
mid then took his leisure about the cage for the remainder of the time. 

Fourth trial. On the fourth day No. 2 weiit to the door, but made 110 

effort to get tlirougli to the food. He scratched 011 the glass aiid later pushed 
a t  it. 

Fifth trial. On the fifth day No. 2 went to the door aiid then climbed 
the wire par t  of the cage. Still later he 
weut to the door, but turned away. Two minutes later he returned to the door 
aiid pushed 011 it. 

Imitation tests.-No. 2 inzitating N o .  5.-The two aniimls were put into the 
cage together in each of the following tests. 

First test. No. 2 watched No. 5 most of the time, but did not ofteii see 
exactly what No. 5 did. He saw five times in fifteen. Once he got food a t  
the door. 

With No. 5 out No. 2 worked rather persisteiitly at tlie door for a few 
niiuutes. Then he climbed the post aiid bit the plug. Several tiiiies he 
came back to the plug and bit it. 

Second test. No. 2 was very attentive and got a good view of No. 5. 
H e  saw her pull tlie plug five tinies in eight, and each time he saw her go 
from the striug to the food. 

Wheu No. 5 was reiiiored No. 2 saw the food a t  the door, but iiiade 110 

effort to get it. 
Third test. No. 5 was very eager aiid pulled the plug repeatedly, getting 

the food as rapidly as it could be supplied. She pulled when the door was 
opeii as well as wlien it was closed. If the door was not closed after she had 
gotteu food she pulled the plug, but after several pulls she ceased if the 

H e  went soon again. 

Later he went to X and bit a t  it. 

He repeated this twice. 
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door was not closed. No. 2 sat  by and watched all the time. He saw the 
entire performance ten times. 

When No. 5 was out No. 2 went to the door and fingered about it for 
three or four minutes. H e  then sat down and whined; he made no further 
effort to get the food. 

Fourth test. No. 2 and No. 5 were very friendly, No. 2 “picking fleas” 
from No. 5 when she was busy getting food. No. 5 was very eager to get 
food and rushed from the door to the plug. No. 2 was fairly attentive and 
saw No. 5 pull the string many times when she got no food. He saw her 
get the food ten times. 

When No. 5 was out No. 2 worked a t  the door for some time. Then he 
clinihed the post and pulled a t  the plug with his hands as No. 5 had done. 
He did not pull i t  out rior did he persist in pulling. Later he pulled the 
plug out, but did not see that i t  had opened the door. It was reset. Several 
minutes later be came to the plug, pulled it out, saw the door open, and got 
the food. When the door was reset he worked at i t  for three minutes, then 
climbed the cage wire and looked about. He was above the plug; he looked 
down, saw it, climbed down to it, pulled i t  out, saw the door open and got 
food. When i t  was reset he 
worked a t  the door for a minute, then climbed the cage, looked about and 
came back to the door. Theu he  rail up the plug, pulled it, and got food. 
He pulled it three times more before i t  could be reset. He repeated this 
four times in three minutes, getting food each time. 

Three days later No. 2 pulled the plug twelve times within a few minutes, 
getting food each time. 

H e  did not notice the plug. 

He pulled the plug again before it was reset. 

D ~ ~ ~ ,  

July 1 3 . .  . . . 
July 1 3 . .  . . . 
July 1 4 . .  . . . 
July 1 5 . .  . . . 

Total. . . . . 

TABLE 25. 

No. 2 IMITATING No. 5. 

Number of times N,,, 5 performed Number of times Number of times ~ ~ ~ ~ l ~ ,  Time in 
No. 2 saw. No. 2 saw in part .  minutes. the act .  

15 5 F 10 
8 5 F 10 

20 10 F 10 
25 10 S 20 

68 30 S 50 

S7~rnrnary of Behavior of N o .  2 in the Plug Experiment. 
The Plug Experiment set a different problem from any of the experiments 

already described. The food was obtained a t  one place, but the door could 
be opened only by working at a place removed from the door. 

No. 2 made no progress toward a solution of the problem during his pre- 
liminary trials. The first three tests did not aid him. I n  the fourth test 
No. 5 made more rapid trips between the door and the plug. She seemed 
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quite excited. Probably her increased activity served as a n  increased stimu- 
lation to No. 2, for after her removal he gave more continuous attention to 
the door, and then weut from the door to the plug and pulled. He repeatedly 
tried the plug and finally succeeded in pulling i t  out. After his first success, 
however, he did not go to the door, although he did after the next. The 
oue experience, however, did not establish a perfect act, for when the device 
was reset he did not go a t  once to the plug, but worked at the door instead. 
He gave up trying to get the food and went about the cage. H e  went to 
the plug again only when his eyes accidentally (so it seemed) fell upoil it. 
In  the third experience there was apparent a n  element of accident, but 
after he  got food the third time, he seemed to lrnow the trick perfectly. 

D. Behatjior of No. 6. 
Preliminary tiiaZs.--First trial. No. 6 climbed the cage and then weut to 

the door and pushed a t  it. H e  examined all about i t  and then climbed the 
wire. H e  grasped the plug three times. Then he went back to the door six 
times and pushed it. 

Second trial. No. 6 was very playful. He leaped about the floor and up 
the wire. Once he  went to the food door and later he went to the plug and 
bit it. H e  then went back to the floor and to the food door. He pushed 
at it and then played about the cage. 

Third trial. No. 6 showed no iuterest in either the door or the plug. 
J?ourth trial. On the fourth day No. 6 was very active. He looked a t  

the door and later perched a t  the plug, but he made no effort to pull it out. 
Fifth trial. On the fifth day No. 6 went to the door and looked a t  the 

food. H e  was totally indifferent to the plug, 
and although he  had been eager to get into the cage he  was eager to leave 
i t  at the end of the period. 
Imitation tests.-Xo. 6 imitatiiay No. &-The two animals were in  the cage 

together in  each of the following tests. 
First test. No. 6 soon discovered the food outside of the glass door aiid 

when No. 5 opened i t  No. 6 got the food. No. 5 punished him several times 
and No. 6 cried so much that his howling compelled his removal. 

Second test. No. 6 was in the cage with No. 5 while she opened the door 
twenty times. H e  rarely saw-not more than five times in  the twenty. No. 
6 learned that the door opened and was inclined to sit in front of it. This 
turned his back to the plug and he did not see No. 5 pull it. Finally No. 
5 drove him away from the door and he saw her pull the plug a few times. 

When No. 5 was removed No. 6 went to the door and examined it. Then 
he ran up to the plug, bit at the end of it, and tried to pull i t  out. He rail 
down to the door a t  once. He climbed to the plug and worked a t  it  with 
his hands. Several times he repeated this trip from the plug to the door 
and back to the plug. 

No. 6 saw only occa- 
sionally-five times in fifteen. 

Then 
he climbed to the plug, but did not work at it. H e  worked persistently at 

Later he bit the plug. 

Then he ran about the cage. 

Third test. No. 5 was very eager to get the food. 

When No. 5 was removed No. 6 gave his first attention to the door. 
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the door. Finally he opened the door by working at it directly and got 
the food. 

No. 5 was exceedingly active and after getting food would 
pull the string a number of times before the door was reset or the food 
replaced. No. 6 saw her ten times in  fourteen. 

When No. 5 was out No. 6 became very active about the door, worlring 
continuously to get the food. 

Fifth test. A t  first No. 6 was quite indifferent to No. 5, but he became 
attentive as he saw No. 5 getting food. When No. 5 pulled the plug the 
eighth time No. 6 clinibed the post and pulled it after her. As he pulled it 
he looked a t  the door. This he  repeated after the ninth performance also, 
and again after the tenth. 

When No. 5 was removed No. 6 went at once to the door; then he played 
up the wire and came down again to the door. Then he  ran u p  to the plug 
and pulled it until he got the door open, two minutes after the removal of 
Xo. 5. When the apparatus was reset No. 6 began to work at the door. 
After one minute he climbed the cage, took one look through the wire, and 
weut back to the door. Then in the midst of vigorous pushiiig at the door 
he suddenly stopped, fairly flew up the wire to the plug, and pulled it 
vigorously until i t  came out and the door opened. He came down quickly 
and got the food. The next time 
the plug stuck, and although he worked at it vigorously, i t  was ten minutes 
before he succeeded in  pulling i t  out. He had run about the cage somewhat 
during that time. 

Fourth test. 

Once he ran up the wire and bit the plug. 

H e  repeated this twice in  two minutes. 

H e  opened the door once afterward. 

Number of times 

the act. 

8 

Date, N ~ ,  ,rj performed Number of times No. 6 saw. 

July 11.. . . . 
July 13.. . . . 20 5 
July 13.. . . . 1.5 5 
July 14.. . . . 14 10 
July 15.. . . . 16 10 

Total. . . . . 73 30 

TABLE 26. 

No. 6 IMITATING No. 5. 

Time in 
minutes. 

Number of times 
No. 6 saw in part. 

1 F 10 
F 10 
F 10 
F 10 
S 10 

1 S 50 

Summary of Behavior of No. 6 in  tke  Plug Experiment. 
I n  his first preliminary trial No. 6 gave some attention to the food door and 

to the plug. His interest in  the plug disappeared in the later trials. The 
second imitation test, which may be  reckoned as the first, served to direct 
his interest to the plug. The third and fourth tests did not seein to increase 
this interest nor to make i t  productive of profitable results. The fifth test 
did show a decided increase of attention to the movements of No. 5, and, 
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fiually, a repetition of those movements. The association between the door 
and the plug, however, did not seem perfect until after No. 6 had succeeded 
several times in pulling the plug and in getting food. The tendency of No. 6 
was to center his attention on the door and, after failure there, to resort to 
the plug. This may have been due to the fact that he once got food by 
working directly a t  the door. 

General 8ummary of the Results of the Plug Experiment. 
I n  nicety of imitative behavior, the Plug Experiment furnishes 

less satisfactory results than do some of the other experiments. This 
is no doubt due in part to the fact that the food door and the 
means of its opening mere in different part? of the cage. The two 
things could not well be within the range of vision at the same time. 
I n  transferring attention from the door to the plug the animal 
usually lost sight of the door. I I e  did iltL .,ee the imitatee pull the 
plug and at the same time see the result of the pull. I n  case he 
saw the plug pulled, his eyes must follow the iniitatee back to the 
door in order to see the result. Despite this difficulty, the experi- 
ment yielded two cases of behavior in which the influence of the 
imitatec was sufficient to guide the behavior of the observing animals 
to a successful issue. In the sixccessfnl behavior there seemed to 
be an element of accident. I t  is impossible, however, to explain 
the conduct of either No. 6 or KO. 2 as a case of random movement 
and accidental success, for prolonged opportunity to solve the problem 
in this way resnlted in failure for each of them. Nor does i t  seem 
possible to think that No. 2 or No. 6 repeated the movements of KO. 
5 merely from seeing her perform the act and without connecting with 
her act the resiilt which followed it. Each of the animals failed to 
pull the plug after seeing it pulled, until there had been abundant 
opportnnity to see the performing animal get food. 

TABLE 27. 

RESULTS OF THE PLUG EXPERIMENT. 

I. 
Number of animals used in  imitation tests..  .............................. 2 
Cases of successful imitation ............................................ 2 
Gases of partially successful imitation. ................................. 0 
Cases of failure to imitate .............................................. 0 
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11. 

Cases of imitation when the imitator was confined during the activity of 
the imitatee .......................................................... 0 

Cases of imitation when the two animals were together in the cage.. ...... 2 

111. 
Cases of immediate imitation ........................................... 0 
Cases of gradual imitation. ............................................. 2 

IV. 

the result of the act before performing i t  ............................... 
of the act before performing it ........................................ 

Cases of imitation in which the imitating animal did not himself experience 

Cases of imitation in which the imitating animal did experience the result 
1 

1 

JTTON EXPERIMENT. 

A. Description of Device. 
I n  this test the slide door (fig. 8, a )  used in  the Plug Experiment was 

the place where the animal could get food. I t  could be opened by a button 
(fig. 10, b )  in board D ,  which must be pushed to the right. This button was 
S cm. broad a t  the largest breadth of its pear shape and 14 em. long. Its 
lower edge was 22 cni. from the floor. A string, c, fastened to the back 
part of the button passed through a hole, 5 cm. in  diameter, iu board D ,  
and along the outside of the cage to the slide door. The button was fastened 
to Board D at the top by a small bolt. A small knob fastened to the middle 
of the button enabled the animal to grasp i t  easily. A screw eye in the 
board prevented the button from being pushed to the left. The animal 
could get food by pushing the button to the right and then passing to the 
slide door in board A which had been opened by the movement of the button. 

B. Behavior of h'o. 3. 
No. 3 worked a t  the door, biting the edges 

for ten minutes. He then walked to the button, gave one bite at it, and 
came back to the door. Later he  repeated this, biting the knob on the button. 
He climbed the cage a nnniber of times and then sat in the corner of the 
cage near the food door. 

Secoud trial. On the second day No. 3 went to the door and bit a t  the 
edge, but not so vigorously on account of nails that  had been driven into the 
edges of the opening to protect it. H e  went twice to the button and bit the 
edges. Then he ran about the cage, and finally rested in  the corner near the 
food door. 

The third day No. 3 again worked a t  the food door, biting the 
edges. Then he went to the button, bit a t  it and came back to the door. He 
repeated this behavior four times in  three minutes. 

Preliminary trials.-First trial. 

Third trial. 
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Number of times 
No. 4 saw. 

Fourth trial. 

Fifth trial. 

On the fourth day No. 3 paid no attention to the door or to 
the button. 

On the fifth day he worked a t  the door for -a short tinie. 
Then he clinibed about the cage and ended the period hy sitting in the coriier 
near the button. Once he bit a t  the button. 

Imitation tests.-Xo. 3 imitating A70. 2.-Both aniinals were put into the 
cage together in each of the following tests. 

First test. No. 3 was not attentive to No. 2 a t  first aiid was somewhat 
afraid. Several times the experilneuter pre- 
veuted No. 2 from opening the door because No. 3 was not watching. 

When No. 2 was out No. 3 went to the door and worked vigorously for 
three minutes. H e  then went to t h e  button, bit i t  and pulled as  No. 2 had 
done. He came back to the door a t  once. Then he returued to the button, 
bit it, and caiiie back to the door. Later he went to the button a nuniber 
of times. 

Second test. No. 3 was afraid aiid avoided tlie door aiid button while 
No. 2 was Iireseiit. No. 2 was very active and opeiied the door iiiuch oftener 
than No. 3 saw. He saw five tiiiies in niiieteeii. 

When No. 2 was out No. 3 worked a t  the door interiiiitteiitly for several 
minutes, going once to the buttoii aiid bitiiig it. 

Third test. No. 2 and KO. 3 were on good terms aiid No. 3 kept near No. 
2 and watched him niost of the time. No. 2 worked very rapidly, but 
No. 3 saw him toell, five times in ten. 

When No. 2 was out No. 3 worked a t  the door for a little time, and theii 
went to the button and pulled i t  back with his teeth. This iuoreiiient mas 
different from his previous acts a t  the button, which were ruere bites with 
no effort to pull. He looked out a t  the opening behind the button and theii 
weiit to the door and got food. Time: two ininutes after tlie removal of 
No. 2. He repeated the entire performance within one niiuute and six times 
niore within ten minutes. 

He saw four tinies fairly well. 

TABLE 28. 

No. 3 IMITATING No. 2. 

Number of times 
No. 4 saw in part. Date. 

Number of times 
No. 2 performed 

the act. 

July 27.. . . . 
July 27.. . . . 
July 2 8 . .  . . . 

Total.. . . . 

9 
19 
10 

38 

I-- 

4 
5 
5 

14 

Time in 
minutes. 

2 
4 
3 

9 

F 
F 
S 

S 

Summary of Behavior of No. 3 in tlrc Button Experinacnt. 
At first No. 3 maiiifested a n  interest in the door and in  the button, but 

this interest wailed a s  the preliminary trials were continued, aiid seemed 

10 
10 
10 

30 
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entirely gone in the fourth and fifth. It received a decided accentuation in 
the first test, after No. 3 had seen No. 2 get food four times. I n  the second 
test i t  seemed about the same, but in the third test i t  led No. 3 to repeat in 
detail the movements of No. 2 and to secure the saine result. 

C.  Behacior of No. 4. 

Preliminary trials.-First test. After four minutes in the cage No. 4 went 
to the button, put both hands on it, bit a t  the knob and bottom of the button 
and turned away. She spent the remainder of the time on the floor of the 
cage and on the wire. She returned to the door a number of times, but made 
but little effort to get food. 

On the second day No. 4 welit to the door frequently and 
occasionally to the button, but she made no effort to manipulate either. 
She was anxious to get out of the cage. 

Third trial. On the third day No. 4 went to the door, but made 110 effort 
to get food. Later she snielled a t  the button, but made no effort to move it. 

Fourth trial. On the fourth day No. 4 paid no attention to either the 
door or the button. 

B'ifth trial. She bit 
at the button once or twice in  passing and went to the door twice. 

Imitation tests.-No. 4 imitating No .  %.-In each of the following tests 
both animals were in  the cage together. 

First test. No. 4 at first was not inclined to notice No. 2. She saw five 
times in twenty-three. No. 2 was frequently prevented from opening the door 
until No. 4 was looking. She often saw the door open, but paid no atteution 
to the button or to No. 2. When finally she saw No. 2 push the button, she 
went immediately and did the same thing. She did it three tiines more 
while No. 2 was present. 

When No. 2 was out No. 4 worked two minutes a t  the door and then walked 
orer  to the button and pushed i t  back. This disclosed the opening behind the 
button and she thrust her hand out. She withdrew it immediately and came 
back to the door and got food. When the apparatus was reset she went 
to the button immediately; pushed it back, thrust her hand out and came a t  
once to the door and got food. She repeated this four times. Then she 
ceased to thrust her hand out, and came immediately to the opened door. 
Within fire minutes she had gotten food ten times. 

Second trial. 

On the fifth day the behavior of No. 4 was as usual. 

Summary of  Behavior of No. 4 in the Button Experiment. 
The behavior of No. 4 was decidedly changed by seeing No. 2 push back 

the button. For five days, fifteen minutes per day, she had had the oppor- 
tunity to get the food by pushing the button, but had not done so. Yet she 
pushed the button within five seconds after seeing No. 2 do it. There is no 
evidence as to whether she connected the button with the food at the time. 
The directness with which she later went from the door to the button, 
pushed i t  back and came back to the door to get food would indicate that she 
had made the connection. That the association was complete afteii the 
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second experieiice is evidenced by the directness and rapidity with which she 
continued to perforni the act. 

Number of times 

the act. 
D ~ ~ ~ ,  N ~ ,  2 performed Number of times 

NO. 4 saw. 

July 2 7 . .  . . . 23 5 

TABLE 29. 

Time in 
minutes. 

Number of times 
NO. 4 saw in part. 

3 S 10 

D .  BcliaGioi of No. 5 .  
Pi.eliminar?/ trials.-First trial. No. 5 worked a t  the door ; theii she cliiulwd 

the cage and came back to the door. She went to the button and spatted i: 
with both hands. Later she bit at  the screw eye, held the button, and bit 
it. She then turned and pushed i t  with her feet. Later she grabbed t!iP 

screw eye in her hand mid bit it. After twelve minutes she placed herself 
ol)posite the door and pliiiiged against it twice with great force. She went t o  
the button, and, placing herself opposite it, plunged against i t  twice i n  the 
sanie manner. Then she went to the door aiid looked. She then pltliiged 
against the button and spatted it several times; she went once to the door 
and looked. Later she bit again at the screw eye; she then went froin 
the door to the button aiid back to the door. 

Secoiid trial. On the second day No. 5 worked a t  the door for tlit lirst 
four minutes. She tlieii went to the button arid spatted it. Later she hocked 
her tail in the wire ahout three feet above the door, placed her feet 01) the 
board A,  and, with head down, she lifted her body out froin the board and 
threw her weight on her hands against the door. 

On the third day No. 5 went to the door, climbed the cage, 
and after several iniiiutes went to the button and spatted it. During the 
remainder of the time she went about the cage in the usual way, paying no 
attention to the door or the button. 

Fourth trial. On the fourth day No. 6 went to the door oiice. Once she 
went to the button and taking the screw eye in the left halid spatted the 
buttoii with the right. 

On the fifth day No. 5 went about the cage mostly indifferent 
to the door and button. Once she spatted the button and bit it. She spent 
a little time a t  the door when she was first placed in the cage. 

Imitation tests.-No. 5 imitating No. 2 and N o .  /,.-The aninials were in the 
cage together in each of the followiiig tests. 

First test. No. 5 watched No. 2 closely and saw the entire perforinmice five 
times in  ten. The first time she saw No. 2 push the button she followed and 
pushed i t  back herself. She did this three 
times on seeing No. 2 do i t  and usually missed seeing him get food. 

Third trial. 

She gave no further attention to door or button. 
Fifth trial. 

She did iiot follow to the food. 
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When No. 2 was out No. 5 worked vigorously at the door and then went to 
the button and pulled at the screw eye and the knob, but not in such a way 
as to open it. 

Second test. No. 5 saw No. 2 push the button five times in  thirteen, but 
did not follow him to the food door. 

After No. 2 had been taken out No. 5 became quite eager about the door for 
a minute. She went to the button, but made no effort to niove it, 

Tliird test. No. 4 was used instead of So.  2. No. 5 saw No. 4 five tinies 
in fifteen. She did not follow her about, but kept out of her way. 

When No. 4 was removed No. 5 worked a little while a t  the door and then 
played about the cage for ten minutes. 

Fourth test. No. 5 was afraid of No. 4 and kept away from her, owing 
to the punishment No. 4 had given her. She kept close watch on No. 4, 
however, and saw her niove the button back and get food. This she saw 
ten tinies in nineteen. 

With No. 4 out No. 6 looked through the door at the food, but did not work 
vigorously. She took lier leisure about the cage for ten minutes. 

Fifth test. No. 2 was again used. No. 2 pushed the button and No. 5 
followed and pushed it, and coniing to the door got food. No. 5 retreated to 
the front of the cage and kept her eyes on No. 2. Each time wheii No. 2 pushed 
the button No. 5 canie to the door for food. She thus prevented him froin 
getting any, for he was afraid of her. Once (fifth trial) she got food, and 
immediately went to the button and pushed i t  back. 

No. 5 became much more attentive to No. 2 than a t  any time previously 
and her eyes flashed froin the door to No. 2 and from No. 2 to the door, aiid 
always wheii he pushed the button she came to the door. After seeing hini 
tliree times niore she went to the button again, pushed it back aiid went 
directly to the door for food. This she repeated three times, the first two 
tiines coining directly to the door, and the third stopping for a moment to 
examine the opening behind the button. This she repeated once and then 
performed the entire act six times, not stopping to make any examination 
of the button. 

Three tinies she went LO the button and back to the door. 

Suin?narf/ of Bekacioi. of No.  5 in the Button Expeiiment.  
Despite her unusual and persistent activity No. 5 did not once push the 

button during her preliniiiiary trials. Yet she did push it at once after 
seeing No. 2 do it. Three times she repeated this, but not once did she go to 
the food door after doing so. What she had learned seemed to avail her 
iiotliing until the fifth test. She then followed No. 2 through his entire act 
of pushing the button and coming to the door to get food. She maintained 
a heightened interest in No. 2 during the whole of his ten performances, and 
by the eud of the tiine was able to get food for herself as she had seen him do 
it. It should b e  noted that after pushing the button back and securing no 
result she ceased to push it during the second, third and fourth tests. Where 
this conduct reappeared i t  was connected with the gettiug'of the food. 
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TABLE 30. 

No. 5 IMITATING No. 2 AND No. 4. 

Number of times 
D ~ ~ ~ ,  N ~ .  2 N ~ .  4 

performed the act, 
Number of times 

No. 5 saw. 
Number of times 
No. 5 saw in part. Result. 

July 30. .  . . . 
Total.. . . . 

Time in 
minutes. 

While No. 
10 10 

67 35 7 S 
t w d  present. 

July 27, .  . . . 
July 28. .  . . . 

5 5 l  4 F 
F 

10 
10 

No. 5 IMITATING No. 4. 

July 2 8 . .  . . . 15 5 3 
July 29 . . . . . I  19 ~ 10 1 F 

F 
10 
10 

No. 5 IMITATING No. 2. 

E .  Beliacior of No. 6 .  
PrelinLinai.1/ trials.-First trial. No. 6 was very frantic about the food 

door. He rushed to where the plug had been in the Plug Experiment and 
worked a t  the hole in the post. He looked at the button and put his haiids 
on it, but made no effort to move it. Later he bit a t  it. H e  then gave 
up his efforts. 

Second trial. On the second day No. 6 tried the door as before, but on 
account of nails which had been driven in  the edge he could not bite it. Once 
he went to the button and put his hauds on it, and ten minutes later bit at 
i t  in passing. 

Third trial. The third day there was the usual behavior about the cage. 
No. 6 worked at the door for several minutes and once pulled at the screw 
eye. 

Fourth trial. On the fourth day No. 6 was very active at the door, biting 
and pushing it. Once he  grabbed the screw eye in passing. H e  then played 
about the cage, going to the door frequently, but not working at  it. 

Fifth trial. On the fifth day No. 6 tried the door a few times, but not 
vigorously as on previous days. H e  bit at the button in passing. 

Imitation tests.-No. 6 imitating No. 4.--Both animals were in the cage 
together in  each of the following tests. 

First test. After the first few minutes No. 6 became afraid of No. 4 
and kept away from her. I n  fifty-five perfomances No. 6 saw only three 
times. The first tinie he saw No. 4 move the button, he followed and did the 
same thing himself, but did not follow No. 4 to the door. When No. 4 
was removed No. 6 went a t  once to the food door and worked incessantly 
and with great vigor for fire minutes. Once during the time he went to the 

Then he took his leisure about the cage. 
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button and bit it. He did not come back to the door and he went to many 
other places i n  the cage as well as to the button. At other times, when 
near it he paid no attention to the button. 

Second test. No. 6 was not so frightened as in the previous test and 
remained on the floor near No. 4 five times in nineteen. H e  saw her push 
the button and get food. The second and fourth times he saw No. 4 push 
the button he went to it and looked out at the opening. 

When No. 4 was out No. 6 became very active with his teeth and hands 
at the door. After nine niinutes he went to the button and pushed it with 
his hands, but as the push was directly toward the board, and not to one 
side, as was necessary to open the door, he did not succeed. Later he put 
his hand on the screw eye. 

Third test. No. 6 watched more attentively than in the first test and saw 
five times in  twenty-seven. 

When No. 4 was removed No. 6 worked incessantly at the food door with 
his hands, feet, and teeth. He used his tail to thrust through the wire when 
he could not reach around with his hand. Once he thrust his tail around 
the corner of the cage and caught the string to which the banana was 
attached. He paid no attention 
to the button during the time. 

Fourth test. No. 6 was niore attentive thau on any previous day and saw 
five tiines in  eleven. After seeing the fourth time he went to the button 
aiid pushed with his hand, but not in such a way as to opeu the door. After 
the fifth time he bit  a t  the lower edge of the button. 

After No. 4 was out No. 6 did not go to the button. He worked more or 
less intermittently a t  the door for ten minutes. 

Fifth test. No. 4 worked slowly and gave No. 6 a good opportunity to see, 
but he was not attentive and saw only seven times in  forty-one. Then his 
look was not direct. The first time he saw, he went to  the buttou and looked 
through the hole behind it. 

When No. 5 was out No. 6 got food by fingeriiig at the door. Then he 
worked at the door and once bit  the button, but he was not a t  all active. 

Sixth test. No. 6 kept his attention on the door during thirty-two per- 
formances, but rarely turned his attention to the button even though No. 4 
went from the door to the button aiid back to the door for food repeatedly. 
His attention was almost wholly on the door. Ten times in the thirty-two 
he saw No. 4 push the button. 

When No. 4 was out No. 6 became very eager a t  the door and continued 
so for ten minutes, but did not once go to the button. 

Seventh test. No. 6 was quite indifferent to all the movements of No. 4. 
H e  often looked at the door as No. 4 left it to go to the button. It was not 
clear whether No. 4’s leaving the door suggested that the door was about to 
open, or whether KO. 6 was all the time interested in the door and showed 
his interest only when No. 4 left the way clear. He saw five times In thirty- 
five and then only by glances. 

When No. 4 was out No. 6 became at once interested in the door and 
worked a t  it  most of the time for five minutes. Then he ran about the cage, 
but paid no attention to the button. 

He was not allowed to get food in  this way. 
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Eighth test. No. 5 was used instead of No. 4. No. 6 was not at all 
attentive to No. 5. At times he  watched the door when No. 5 went to the 
button. He was not afraid of No. 5, so did not run away. No. 5 worked 
rapidly and moved the button with wide movements of her a r m .  No. 6, 
however, showed no interest in  the button. 

When No. 5 was out KO. 6 paid no attention to the button and but little 
to the door. 

Ninth test. No. 6 WRS very indifferent to the movements of No. 5 except 
a t  the door. He often saw No. 5 get the food at the door aiid twice got food 
there himself. The movement of No. 5 from the door to the button and 
back to the door apparently meant nothing to him. 

When alone No. 6 worked intermittently at the door for ten minutes, but 
did not notice the button. 

Tenth test. No. 6 saw five times in the twelve that No. 5 opened the door. 
When No. 5 was removed No. 6 became busy at the door, but paid no 

attention to the button during ten minutes. 

Date. 

Stinanbury of Behuvior of h'o. G in the Button Experiment. 
What No. 6 saw in the Button Experinlent seemed to profit him nothing. 

Once he repeated the moveineut or Xo. 4 in pushing back the button, but 
he did not at that time nor later connect the button with the food door. At  
no time did he give good atteution to what was done in his presence, in  the 
ten tests seeing only fifty-one out of three huudred and three performauces. 

T/me in 
' Number of times 

N ~ ,  4 and iio, 5 
performed the act, NO. 6 saw. NO. 6 saw in part. minutes. 

Number of times Number of times 

~~~ ~ -- 

TABLE 31. 

No. 6 IMITATING No. 4 AND No. 5. 

F 
F 
F 
F 
F 

10 
10 
10 
10 
10 

Julv 27 . .  . . .Ii 55 I 

July 3 0 . .  . . . 
Aug. 2 . .  . . . 
Aug. 13. .  . . . 

Total.. . . . 

JUG 28 . .  . . . 19 
July 28.. . . . 
July 29.. . . . 
Julv 29. .  . . . 

50 3 F i 10 
21 3 10 F 10 
12 5 F 10 

303 51 15 F 100 
- 

Jul; 30 . .  . . . I  32 I 

3 
5 
5 
5 

10 7 1  

2 

3 

I F 1 1 0  

JuG30 . . . . . I  35 I 5 1  I F l l 0  



HAGGERTY, Imitation in Monkeys. 425 

General Summary of the Results of the Button Experiment. 
Taken as a whole the Button Experiment gives three cases of 

imitation, no one of them immediately successful in detail. I n  the 
cases of No. 4, No. 5 and No. 3, there was an immediate modification 
of behavior, but in no case was there an exact repetition of the 
behavior of the performing animal. It did not require many repeti- 
tions of the act, however, for each animal to learn to perform the 
act perfectly. 

TABLE 32. 

RESULTS OF THE BUTTON EXPERIMENT. 

I. 
Number of animals used in imitation. tests..  ............................. 4 
Cases of successful imitation ............................................ 3 
Cases of partially successfiil imitation. ................................. 0 
Cases of failure to imitate .............................................. 1 

I I. 
Cases of imitation when the imitator was confined during the activity of 

the imitatee .......................................................... 0 
Cases of imitation when the two animals were together in the cage. ..... 3 

111. 
Cases of immediate imitation. ........................................... 0 
Cases of gradual imitation.. ............................................ 3 

IV. 
Cases of imitation in  which the imitating animal did not himself experi- 

ence the result of the act  before performing it. .  ....................... 3 
Cases of imitation in  which the iinitating animal did experience the result 

of the act before performing i t . .  ...................................... 0 

8. STRING EXPERIMENT. 

A. Description of Dmice .  
From the top of the experiment cage (fig. 11) strings 1, 5, 6, and 7 were 

dropped downward along each of the corner posts to within 15 cm. of the 
floor of the cage. Along the back of the cage and 15 cm. apart  were sus- 
pended three other strings, 2, 3, and 4, in  like manner. To the lower end 
of each string was fastened a small knob, k. In the following observations 
on the behavior of the aninials It indicates the second string at the place 
where it enters the cage, and 216 indicates the knob attached to the end of 
the second string. 
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I n  the lower part of board B ,  G cni. from the floor, was a circular opening, 
L,  5 cin. in diameter. On the outside of the board was a square chute 
(fig. 12, a ) ,  the bottom of which, b, was level with the bottom of the circular 
opening, L. In  the chute, a little way above the opening, was a trap door, c, 
which could be opened by a lever, d ,  to which could be  fastened any one of 
the seven strings above described. In  this experiment, string 2 was so 
attached. By pulling this string the aiiimal on the  inside of the cage 
could opeu the trap door in the chute and thus cause the food on the door 
to fall to the bottoiii of the chute or roll out into the cage through the 
opening in board B.  In  either case the monliey could get it. 

B.  Behavior of N o .  13. 
When No. 13 eiietred the cage 

he went at once to L and looked a t  the opening. He then went to 61c and, 
taking it in  his hand, bit it, dropping it after the first bite. Recrossiiig to llc 
he did the same thing, iuiiuediately afterward climbing the wire end of the 
cage. Returning to the floor he went to 5 and to L, thence crossiiig the 
floor to 6, biting 67i and recrossing to 2k and biting it. H e  then moved 
about as follows: up the wire; around to 6 ;  back to 1; on the wire; to the 
floor; to 216 aiid bi t ;  thrust his haiid into L ;  to 5k and bi t ;  to 4k and bit; 
to the siiiall door and pushed; to 7 k  and bi t ;  to 2 aiid started to climb, 
but turned his atteiitioii to 1 and 3; thrust his hand into L ;  to the door and 
to 5 ;  across to 7 and up the wire to X. The time for the above described 
behavior was four niinutes. 

He then continued as follows: perched at S; to the floor; to the door and 
chewed the edges; up to X and perched ; to the floor; thrust haud into L ;  
up to X, perched and played with 7; to 1; back to 7 and to the floor; to 6 
and looked a t  it  ; around to L and loolied; 011 around to 7 and up to X; to the 
floor; to 5 ;  up to the top of the cage aiid exainined the hole in the top; 
to the floor; to 4 aiid to 7; up to X; to the floor, the door, and back to 
X ;  pulled 7 up to hiin; about the wire f ront ;  to the floor and about the floor 
to .W, which he took in  his haiid ; up to X : to the floor ; to the door and car- 
ried 67c up to S; to the floor aiid to 2 k ;  carried 2k in his hand up to X 
aiid looked i t  over; then to the floor and around the cage to 5, 4, 3, and 2 
in succession. 

Second trial, August 15. No. 13 was active as on the previous day, but 
spent more time in looking and less in running about. H e  first ran up and 
down the wire several times; then he went to  L and looked in. His later 
niovenients were as follows: up the wire; to the floor; to the door and bit 
a t  the edges; to L and loolied; up the wire to the brace and back to the 
floor; to the corner post a t  5k and bit the post; up the wire and bit at i t ;  
down to the floor and again up the wire on the front of the cage; perched at 
X for some time and then weut to the floor and bit l l r ;  carried l k  up to X 
and worked with it ; bit the kuob aiid the end of the string ; pulled 7k  up to 
X and chewed i t ;  then went to the floor and walked about; carried 1k up 
the side of the cage; after some time returned to the floor, bit at 5k; carried 
2lc up the wire to X and farther up the wire. 

Prelinainarg trials.-First trial, August 14. 

H e  gave a jerk a t  2 and dropped it. 
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I n  none of his movements did he display the same eagerness and expectation 
as in  the previous trial. 

Third trial, August 17. On this day No. 13 was even less active than on 
the second day. H e  went up the wire to the brace and returned to the floor, 
going to the door, pushing on it and passing around to L. H e  then carried 
Zk up to X aiid bit a t  the string, dropping i t  alinost immediately. Then he 
climbed the wire, but returned to X, where he perched and remained for 
some time looking about the cage. Later he went to the floor and examined 
all around the edge of the floor, but soon returned to X ,  where he remained 
for some time again. Twice later he climbed the wire to the top, but spent 
all the rest of his time a t  X ,  looking about the inside of the cage and out 
through the wire. 

Fourth trial, August 18. The behavior of No. 13 was about the same as 
in the preceding t r ia l ;  he climbed to X and returiied to the floor; he touched 
5k and 4k; then he carried Zlc  up to X and bit a t  the string, dropping i t  after 
a moment. Then he drew 7 k  up to him 
and worked a t  i t  for sonie time. A t  first he worked directly a t  the knot and 
made some progress toward untying it. Then, as if discouraged, he began 
biting and pulling the protrudiiig end of the string. A t  the end of several 
minutes’ continuous worli he dropped 7lc and went to the floor, tried to climb 
the post at 5 and passed on to 2k.  which he carried up to X, where he  
chewed at the knot in  the string. After a monient he let it  drop and swing 
back to its place. Two niinutes later he went to the floor and to L, a t  which 
he looked intently. Clinibing the wire to X, he perched for the remaining 
few minutes he was in the cage. 

Fifth trial, August 19. No. 13’s behavior was about the same as on 
the previous day. He climbed up and down the wire several times aiid 
examined around the edge of the floor. Carrying Rk up to X ,  he bit at  the 
knot once and dropped it. Then he played up and down the wire, and going 
to the door tried to opeii it, afterwards carryiug 6k up to X, biting i t  and 
dropping it when he clirnbed higher up the wire. He clinibed to the upper 
par t  of the wire and chewed a t  the edges of the cage frame, but quit when 
spoken to. Again he carried 6k up the side and end of the cage, dropped it, 
and settled at X for sei-era1 niinutes. Later he went to the floor, to L ,  
to the door and carried G‘k: up to X .  H e  dropped i t  at once and remained 
quiet. Once again he  went to the floor and carried Zk up to X ,  where he 
chewed the string and licked the knob. 

No. 13 was put into 
the observation-box and the box was placed on the floor of the experiment 
cage exactly in front of L. This position enabled No. 13 to see all the move- 
ments of No. 5 in getting food. The two aiiimals 
had never been together before and Xo. 5 was much frightened. Instead of 
working at getting food she crouched in the corners of the cage and occa- 
sionally dashed a t  No. 13 as if to frighten him. Once No. 5 ran up the wire 
end and leaning over to Z t  pulled it with her teeth. No. 13 did not see the 
pull, but he saw No. 5 leaning over to the place. H e  became demonstrative, 
and No. 5 did nothing but crouch for several minutes. The observation-box 

For  several minutes he sat  at X .  

Imitation tests.-Xo. 13 inzitatirig No.  5.-First test. 

No. 5 was free in the cage. 
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was then inoved farther away from L, and No. 5 went to L and got food. 
No. 13 saw her get it. He was very inipatieiit and tried repeatedly to get 
out of the box, worliiiig a t  the door and shaking the box vigorously. No. 5 
agaiii waited and after some tiiiie melit cautiously to 21c; she took it in her 
hand, but did not pull with sufficient strength to drop the food. No. 13 saw 
her do this. For some tiwe KO. 5 refused to work 011 the floor, but she 
attempted to get to 2 t  several tinies. This she was prevented from doing. 
Finally she becaiiie awustoriid to the presence of No. 13 and moved about the 
floor freely. Within a few minutes 
she had operated the mechaiiisiii seven times. The record for No. 13 was 
as follows: 

She then becaiiie very eager to get food. 

Performance 1. No. 13 saw well. 
P. 2, P. 5, and P. 6. No. 13 did not see. 
P. 3, P. 4, aiid P. 7. No. 13 saw aiid was eager to get out of his box. 
If we count the tinies No. 5 pulled the string, but did not get food, No. 13 

saw the performance five times, four of which he  saw entire aiid oiie in part. 
No. 5 was now removed froiii the cage and No. 13 was released. At once he 

climbed the end of the cage to P t  and taking i t  in his teeth, he pulled i t  
several times. Then he went to the floor aiid walked about; after some time 
be went to L and got the food that had dropped when he  pulled Pt. When the 
food had been eaten he cliiiibed to 2t  and pulled the string with his teeth. 
The dropping of the food made a noise, but No. 13 did not notice it. After 
several more pulls lie weiit dowii to X and sat  there for a short time. Then 
he went to the floor and walked about, later going to L and discovering the 
food. When it was 
gone he wanted to go up to 2t again, but was iiot allowed to do so. H e  then 
perched at X, and looked about for some time. Going to the floor, he stopped 
a t  L, looked in, took hold of &lc, dropped it, looked a t  L again and wallred 
away. He climbed to X, aiid returned to the floor after a little while. He 
took 2k in his hands, dropped i t  and looked into L. Then he  carried 2lc up 
to X and played with it. 

Second test. The conditions were the same as  before. No. 5 was not so 
frightened aiid worked at once. 

Performance 1. No. 13 saw very well. 
P. 2, P. 5, P. 6. No. 13 did not see. 
P. 3 aiid P. 4. No. 13 saw well. 
P. 7 and P. 8. No. 13 saw No. 5 get food, but did not see the pull. 
P. 9. No. 13 saw, but did not seeiii attentive. 
Of the nine times that KO. 5 got food No. 13 saw the whole performance 

four times and iii part twice. So.  5 w7as then removed and No. 13 was 
released. At oiice he went to L and got a grain of sunflower seed that 
No. 5 had left, and carrying it up to X, a te  it. He then wanted to go to Zt, 
but was not allowed to do so. H e  went down to the floor and to L, merely 
looked a t  i t  and passed oii to the door. He returned to L at once. Searchiiig 
about he found another seed, which he carried up to X and ate. When the 
food was gone lie attempted to go up to 2t, but was prevented. He went to 
the floor and walked about, going to L twice. Once he looked a t  Bk, took 

Stowing i t  in  his cheeks he weiit up to X and a te  it. 

The record of No. 13 mas: 
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i t  in his hand, but did not pull. After looking at it a moment he carried it 
up to X ,  where he bit a t  i t  and dropped it. Then he went to the floor, walked 
about, and climbed back up to X ,  where he remained during the remainder of 
the time. 

Third test. This test was made immediately after the previous one and 
the conditions were the same. The record of No. 13 was: 

Performance 1 to P. 5. No. 13 saw the whole performance and was very sav- 
age in his demonstrations toward No. 5, jumping a t  the side of the cage with 
wide-open mouth. 

Only twice did No. 13 turn his head away from No. 5 and then only for a 
moment each time. 

No. 5 was now taken out and No. 13 was released. H e  was very slow of 
movement walking about the floor. Twice he went to L, and then climbed 
the wire to X ,  where he perched for a little while. Going to the floor, he 
passed the door and thence to L, looking into the hole several times. I n  one 
hand he took 3k and in the other he took t k ,  but did not pull at either. 
Dropping both he climbed the end of the cage, but returned at once to the 
floor. Stopping at L, he clawed the opening with his haud and then climbed 
the wire to the brace. Going to the floor he tried the door where he had 
entered the cage and went to L, returning again to the door. 

For several minutes he worked at the door trying to open it. Once he 
stopped to turn about and look in  at L, but renewed his efforts at the door 
immediately. Giving up opening the door, he went to L,  took 3k in his 
hands, dropped i t  and started to carry 2k up the wire, but dropped i t ;  
climbed to X and perched, playing with 7 and 7k.  

Fourth test. Conditions were the same as in the previous test. The 
record of No. 13 was as follows: 

Performance 1. No. 13 saw plainly. 
P.2. No. 13 did not see and did not seem to be interested as on the day 

P. 3. and P. 4. No. 13 saw. 
P.5. No. 13 saw very well. 
P. 6 and P. 7. No. 13 did not see. 
When No. 13 was released he  at once climbed to X ,  returning to the floor 

immediately. Going to L he looked in  and put his hand into the opening. 
Passing up by X ,  he tried to get up to 2k, but was not allowed to do so. He 
returned to the floor and walked about ; climbed to X again ; and, returning 
to the floor, he went to L and looked in. H e  then climbed to X and up and 
down the wire end of the cage. Once again he went to L and put his hand 
into the opening. 

before. 

Fifth test. 
Performance 1. No. 13 was at X when No. 5 pulled the string the first 

time; he saw her pull and saw her get food. Climbing down he got the 
food which No. 5 had not yet eaten. H e  then became very threatening and 
No. 5 was frightened. 

P.2. No. 13 saw again from 9 and got the food as before. No. 5 was 
still afraid of No. 13, who was threatening. When No. 13 had eaten the 

No. 5 and No. 13 were put into the cage together this time. 
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food he  did not climb the cage as before, but kept near L. Only once did 
he go up, and then to chase No. 5. 

P. 3. While No. 13 was a t  the brace after chasing No. 5 down No. 5 pulled 
the string. No. 13 saw this aiid after a moment he went to L and got the 
food. From this on he came to the floor whenever he saw h’o. 5 near L. 
I n  her turn No. 5 assumed a threatening attitude toward No. 13. 

P.4. No. 13 saw perfectly froiu the brace and came slowly down and got 
the food. No. 5 was not inclined to eat the seeds, having a n  appetite only 
for grapes. 

P.5. No. 13 saw while on the floor. No. 5 got the grapes and No. 13 got 
the seeds. 

P.6. No. 5 pulled the string while So. 13 was clinibing the wire. He 
jumped to the floor and rushed to L ;  No. 5 fled up the wire. 

P.7. No. 5 pulled the string when No. 13 was eighteen inches away. He 
rushed to L and got the grape. A moment later when No. 5 went near the 
opening, No. 13 rushed to the place aiid kept such a close watch that  for 
some time No. 5 could not get iiear 2k. 

P.8 toP.10. KO. 13 saw froiu X and drove No. 6 away before she could 
get the food. 

P. 11. No. 5 got the grape and No. 13 got the seeds and went up to X to eat 
them. 

No. 5 was iiow reuiovecl. No. 13 finished eating the seeds he had gotten 
arid then went to the floor, to L,  and back up to X .  He spent almost the 
entire ten niiiiutes a t  X .  Near the end of the time he went to L arid examined 
it carefully. Then he loolied up a t  liiiobs 2 6  and 3L,  gut his hand on 2k:, 
took i t  off, and loolied back a t  L. H e  then climbed to X ,  returned to L, and 
went back to X .  

No. 
5 was afraid of No. 13 and kept away from him. 

No. 13 saw from 
the wire near the top of the end of the cage. Coming Quickly to the floor, 
he searched L vigorously. 

P. 2. No. 5 pulled the string. He tried 
to get food, but KO. 5 had taken it. 

P.3. No. 13 saw while on the floor near L,  and going to the place searched 
a long time for food. 

P. 4. No. 13 Irelit iiear Xo. 5 a t  L. and when she gulled the string she had 
to reach her arm orer the head of No. 13. His whole attention was on her 
movements and he saw perfectly. 

P.5. No. 13 was beside No. 5 a t  L and saw perfectly. H e  got the grape 
and frightened No. 5 away. 

P. 6. KO. 13 saw perfectly, got the food and sat  by L, so No. 5 did not 
return. Once he put his left hand on 2k and straightened out his arm as 
if to pull, but he did not exert much force on the string. Immediately he 
thrust his other hand into L. Again he  took 2k: in  his left hand, straight- 
ened his arm as before, immediately afterward thrusting his right hand 
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Sixth test. 

Perforrnancel. No. 6 pulled the string and got the food. 

So. 13 and No. 5 were put iiito the cage together again. 

No. 13 saw plainly aiid went to L. 

Twice he put his hand on Rk. 
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into L. A third time he put his left hand on 216, straightened his arm and 
followed this action by thrusting his right hand into L as before. He then 
went away from L. 

P.7 toP.lO. No. 13 watched KO. 5 carefully and drove her away from 
the food, which he  ate. When 
she went near Zlc he dashed for L. 

Not all 
the food that  No. 5 had brought down had been eaten, and No. 13 con- 
tinued eating, going to L to get the seeds and climbing to X to eat them. 
When he could tind no more food he sat  a t  L and scratched the edge of 
the opening with his hand. Then he  grabbed Zlc and pounded i t  against 
the board; taking 37c in his right hand and 276 in his left, he pounded them 
together; afterward he did the same with 2b and l l c .  He then went up to X 
and perched for a moment, but almost inmediately went to the tioor and to L. 
Thrusting his hand in he searched for food and then looked into the opening 
intently. Looking up, he  took hold of Zlc with his left hand and pounded 
the board with i t  vigorously, then bit it  and dropped it. Taking Zlc in his 
hands he went up to X, dropping the string as soon as he was settled on the 
brace. His eyes turned at once to L and he went down to i t  and searched for 
food; he picked up 212 in  both hands and looked a t  i t  carefully; then he 
pounded the board with it. Dropping i t  he  went up to X, returning at once to 
L;  he grabbed Zlc in his hand, gut i t  gently against l l c  and dropped both of 
them; he  returned to X, and, coming down to L, he did the same thing over 
with Zlc and 17c. H e  went up to X and tried to go up to Z t ,  but was pre- 
vented. He was intent 
on the getting of food a t  L, but he seemed puzzled. After looking intently a t  L 
and the strings he went to the floor and to L, stopping to sit down and look 
the string and opening all over. Then he again went up to ,Y. 

Again No. 13 left his place at X and went to the door, pushing on i t  in a n  
elfort to get out. Being unable to get out, he turned away from the door to 
L and sat down in front of it. Quite slowly he looked i t  all over and, in the 
same deliberate manner he looked up to Zlc, took hold of it with his left hand 
and gave a steady and vigorous pull. The food dropped to the bottom of 
the chute and his right hand shot into the opening and pulled it out. The 
food was soon eaten and No. 13 imniediately pulled the string again with 
his left hand, getting the food in the same way as before. Without once leav- 
ing his place, he pulled the string six times, eating the food between the 
pulls. While eating the food the third time, he put his hand up to Zk 
several times, but he did not pull hard enough to get the food. When his 
food was gone, however, h e  pulled the string with a jerk and the food 
came. Repeatedly he dallied with the string in this manner while eating the 
food, but he never failed to give a vigorous pull when the food mas gone. 
For fifteen minutes he sat before L,  getting food repeatedly. He pulled the 
string fourteen times in  addition to the ones already mentioned, a total of 
twenty times in all. The time from the removal of No. 5 until No. 13 got 
food the first time was twelve minutes. 

IIe then went up to X and watched No. 5. 

No. 5 was now removed and No. 13 was left alone in the cage. 

H e  then perched a t  X, looking at L for one minute. 
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Number of times 
N ~ ,  13 saw the 

:ntire performance 

I Number of times 
Date. No. 5 performed Number of times 

No. 13 saw in part I the act. 

Aug. 2 5 .  . . . . 
Aug. 2 5 .  . . . . 
Aug. 2 5 .  . . . . 
Aug. 2 6 .  . . . . 
Aug. 2 6 .  . . . . 
Aug. 2 7 .  . . . . 

Total.. . . . 

7 
9 
5 
7 

11 
10 

49 

TABLE 33. 

No. 13 IMITATING No. 5. 

F 
F 
F 
F 
F 
S- 

S 

10 
10 
10 
10 
10 
12 

62 36 I 3 

- ~ 

Tjme in 
minutes. 

Summary of the Results of the String Experiment. 
After KO. 13 had failed to solve the problem in his prrliminary 

trials, he was allowed to see No. 5 pull the string. During the first 
tests he was confined in  the observation-box. After four tests he 
still failed, when left alone in the cage. H e  was then put into the 
esperimeiit cage with KO. 5. The two animals were strange to each 
other, and No. 13,  being the larger, mas inclined to follow No. 5 
about the cage, punishing her as opportunity offered. Because of 
this, he was usually near No. 5, when she pulled the string, and 
often frishtened her away before she could get the food. After she 
had been removed, No. 13, repeatedly searched the food opening, 
and worked alternately with the three strings nearest the food open- 
ing. H e  seemed to have associated the strings with the getting of 
food. 

When No. 5 was put back into thc cage, No. 13, was more atten- 
tive than formerly. After Xo.  5 had hceii removed, No. 13, worked 
1im-e continuously at L and at the strings. H e  now singled out 
string 2 from the others. H e  grabbed the knob at  the end of the 
string, in his liands ; he poiinded it against the board, carried it up 
the wire, and pounded it against the knobs attached to the other 
strings. Frequently, during this behavior he dropped the string and 
searched L for food. H e  had advanced one step in his learning. It 
was not strings that were associated with the getting of food, but it 
was a particular string. 
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The only possible explanation for this centering of attention 011 

a particular string, was that No. 13 was imitating the act of No. 5. 
By repeated and varied effort, No. 13 finally repeated in exact detail 
the behavior he had witnessed. 

TABLE 34. 

RESULT8 OF THE STRING EXPERIMENT. 

I. 
Number of animals used in imitation tests. .............................. 1 
Cases of successful imitation ........................................... 1 
Cases of partially successful imitatiohs .................................. 0 

I I. 
Cases of imitation when the imitator was confined during the activity of 

the imitat ee .......................................................... 0 
Cases of imitation when the two animals were together in the cage.. ...... 1 

111. 
Cases of immediate imitation.. .......................................... 0 
Cases of gradual imitation. ............................................. 1 

IV. 
Cases of imitation i n  which the imitating animal did not himself experi- 

ence the result of the act before performing it. .  ........................ 0 
Cases of imitation in  which the imitating animal did experience the result 

of the act before performing it ........................................ 1 

IT. GENERAL SIJMMARY OF RESULTS AND CONCLUSIONS. 

Gases of Imitation. 
(a)  With Respect t o  the Several Experiments.-The seven ex 

periments (Chute Experiments A and B are counted as one) to 
which the sereral animals were subjected, yielded a total of sixteen 
cases of successful imitation, three of which were immediate, and 
five cases of partially successful imitation. No one of the experi- 
ments failed to yield at least one case. Four of the experiments 
yielded imitation, successful or partially successful, for every animal 
given the full series of tests (100). The other three gave a total 
of five failures. 
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I n  tabular form this appears as follows: 

CASES OF 
CASES OF FAILUBETO 

IMITATION. IMITATE. 

Chute Experiment A and B. . . . . . . . . .  5 2 
Rope Experiment .................. 4 0 
Paper Experiment . . . . . . . . . . . . . . . . .  3 0 
Screen Experiment. . . . . . . . . . . . . . . . .  3 2 
Plug Experiment . . . . . . . . . . . . . . . . . .  2 0 
Button Experiment ................ 3 1 
String Experiment . . . . . .  .-. ......... 1 0 

- - 
TOTAL ..................... 2 1  5 

( 6 )  With Respect t o  the Individual Aninads.-Of the eleven 
animals used, all but two exhibited imitative behavior. These two 
were given the full series of imitation tests and are recorded as 
absolute failures. Of the nine animals which exhibited imitative 
behavior, seven were successful in each esperiment in which they 
were nsed. No. 3 succeeded twice and failed twice; No. 6 suc- 
ceeded four times and failed once. No. 5 made the best record, 
solving three of the problems alone or with slight help from the 
experimenter and learning all the others (four) by imitation. The 
record of No. 2 is almost the same, but he required more aid from 
the experimenter in  learning one of the tricks. No. 4 learned two 
tricks alone, failed on two, and learned three by imitation. No. 9, 
No. 10, and No. 11, each had one opportunity to manifest imitative 
behavior, and no one of them failed to do it. No. 1 3  had two oppor- 
tunities and imitated in both cases. 

On the basis of their ability to learn by imitation the animals 
map be arranged in three classes. 

The first includes those animals which did not manifest a failure. 
IIere would come No. 2, No. 4, No. 5,  No. 9, No. 10, No. 11 and 
No. 13. 
In the second group are the animals which succeeded in some 

tests and failed in others. Here are No. 3 and No. 6. 
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The third group contains those animals which failed to manifest 

The accompanying table exhibits the records of the individual 
imitative behavior. Here are No. 1 and No. 8. 

animals. 
TABLE 35. 

RECORD OF INDIVIDUAL ANIMALS. 

No. 10. .  ....... 
No. 1 1  . . . . . . . . .  
No. 13 . . . . . . . . .  

(c.) With Respect t o  the Seeera1 Species.-The number of cases 
of imitation per species is of interest. The results show that the 
tendency to learn by imitation is not confined to any one species or 
genus among those studied. The number of animals used is too 
small and the variation in the number of experiments to which the 
several animals were subjected is too great for these results to 
have any significance in showing the relative imitative ability of 
the various species. 

Cebus ( 6  specimens) .............................. 17 
7 
3 
4 
1 
2 

2 
2 

Cebus lunatus ( 2  specimens) ................. 
Cebus fatuellus (1 specimen) . . . . . . . . . . . . . . . .  
Cebus capucinus (1 specimen) ............... 
Cebus flavus (1 specimen) . . . . . . . . . . . . . . . . . . .  
Cebus hypoleucixs (1 specimen) .............. 

Macacus rhesus ( 2  specimens) . . . . . . . . . . . . . . .  
Macacus cynomologus (I specimen) ........... 

Macacus ( 3  specimens) ........................... 4 

Of the two animals which failed one was a Cebus lunatns and 
the other mas a Cebus hypoleucus. 
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TABLE 36. 

THE RESULTS OF THE SEVEN EXPERIMENTS. 

1. 

Number of animals used in  imitation tests.. ........................... .*20 
Cases of successful imitation... .  ........................................ 16 
Cases of partially successful imitation. .................................. 5 
Cases of failure to imitate .............................................. 5 

11. 
Cases of imitation when the iinitator was confined during the activity of 

the imitatee .......................................................... 8 
Cases of imitation when the two aiiinials were together in the cage.. ..... .13 

111. 
Cases of imniediate imitation. ........................................... 5 
Cases of gradual imitation .............................................. 10 

IV. 
Cases of imitation in  which the imitating animal did not himself experi- 

euce the result of the act before performing i t . .  ...................... .11 
Cases of imitation in  which the imitating animal d i d  experience the result 

of the act before performing i t . .  ..................................... .10 

v. 
Cases of imitation where the result of the act  was obtained at the place 

where the act was performed.. ...................................... .16 
Cases of imitation in which the act was performed at one place and the 

result was obtained at another place ................................... 5 

*Counting each animal once for each experiment in  which it was used. 

2 .  Features of Imitative Behavior. 
( a )  Relation Between Animals.--It is significant to note that 

imitation did not alwavs occiir between animals thoroughly accus- 
tomed to each other. It might be supposed that congeniality be- 
tween animals was a good condition for imitation, but that this is 
not necessarily so the results of my experiments seem to indicate. 
As I shall show later, familiarity tends to lessen attention, to make 
each animal follow its own tendencies. Strangeness and a certain 
amount of pugnacity seem effective in arousing attention, which 
is the first condition for imitation. In the String Experiment KO. 
5 was a total stranger to No. 13 and the latter was highly attentive 
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to her every movement. The same is true of No. 2 and No. 4, of 
Xo. 4 and No. 11 and of No. 4 and No. 13 in the chute experiment. 
The cases of imitation between animals wholly congenial are less 
than one-half of the cases recorded. 

( b )  Levels of Imitative Behavior.-Monkeys react to the pres- 
ence of one another in various ways. Bt least four levels of reaction 
are well defined. The first of these is characterized by the simple 
arrest of attention. One animal walks across the floor of the cage 
or climbs a pole, and another animal looks in its direction. That 
monkeys manifest this sort of reaction requires no extended experi- 
mentation to prove. Xvery moving object, and much more, every 
moving monkey catches their attention. I n  my investigation the 
cases where animals failed to respond in this way may be grouped 
into two classes. The first group has to do with animals which, 
through being caged together, had become thoroughly accustomed 
to each other’s behavior. No. 6, who had lived in  a cage with No. 4, 
often seemed unaffected by her conduct when he was put into the 
experiment cage with her. H e  would go about the cage hunting food 
and pay no attention to the actions of No. 4 who might be getting 
food at the time. I f ,  however, under the same circumstances, No. 2, 
a strange animal, was substituted for No. 4, No. 6 would become 
alert and apparently see everything KO. 2 did. There were other 
cases of the same sort. 

The other group of cases are those in which one animal had 
whipped another. The whipped animal usually attended to his 
enemy only to avoid him. When the latter’s attention was directed 
toward some object in a distant part of the cage, the vanquished 
animal went about hunting food for himself and did not see what 
the other animal did. It was, of course, quite otherwise with the 
bully. H e  was usually inclined to watch his victim, unless some- 
thing more interesting presented itself. 

These cases in  which the attention of a monkey was not attracted 
by the act of another monkey seem explainable by the circumstances 
under which they occurred. They serve, therefore, to emphasize 
more strongly the point that monkeys do tend to give attention to 
the acts of one another. Since such attention is the invariable ante- 
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cedent of any behavior that may be called imitative it is important 
to note that it exists. 
,4 level of social response more advanced than mere looking is 

fol lowing.  Here again, it requires but little observation of monkeys 
to show that the tendency to follow is very strong, especially among 
the Cebus monkeys. 

Nore complicated than mere looking or fol lowing is behavior of 
this sort: One animal performs an act, gets food in a given locality 
and goes away. Another animal which observes this behavior goes, 
immediately after, to that locality, as if to get food. What the 
second animal does in that locality seems at this level of behavior 
to have no relation to the behavior of the first animal. There were 
nuineroiis instances of this sort of behavior among the animals 
which I h a w  studied. I n  the Screen Experiment, in  particular, 
there were clear cases. No. 5 repeatedly went to the corner of the 
cage where No. 4 had gotten food by lifting the screen. The same 
was true of No. 2, but in neither of these cases did the imitating 
animal repeat the behavior of No. 4 with sufficient definiteness to  
succeed. I n  Chute Experiment Y,, No. 11’s attention was directed 
to the chute but not to the end of it. When we take account of 
the fact that No. 5, No. 2, and No. 11, in  the instances noted, 
changed their behavior either in form or in strength from what i t  
had previously been, it is fair to speak of their behavior as imitation. 
This is the simplest form of behavior to which I have applied the 
term in this paper. I n  such cases I have spoken of partially suc- 
cessful imitation. 

More clearly entitled to be called imitation is that behavior in  
which the animal responds to an imitatee, not only by going to a 
definite locality, but by attacking a particular object. I n  his iniita- 
tion test in Chute Experiment B, No. 13 went at once to the end 
of the chute, thrust his hand up the inside, grasped the string, and 
pulled. The same was true of No. 4, and of No. G in the same 
experiment, of No. 6 in the Rope Experiment and of No. 4 in the 
Button Experiment. I n  these cases, attentioil was centered on a 
definite object. This investigation presents a number of other cases 
of similar behavior. It was not always true that when a monkey 
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attacked the right object he repeated the movement of the imitatee 
in  detail. The iuipulse seemed to be to do something to the object, 
and the imitating animal used his hands and teeth interchangeab!y. 
As a result the beharior of the imitator was often ill adapted to 
secure the profitable result. Repetition of the act usually refined 
such behavior until it was correct. 

The most perfect type of imitation is exact repetition in  detail of 
the act of the imitatee. The case of No. 13 in the Chute Experiment 
already cited is an example. So also is the behavior of No. 3 in  
the Button Experiment, and of No. 6 in the Rope Experiment. 
The investigkion furnishes a number of other cases which are 
approximately as good. 

( c )  T h e  S t imu lus  to Imitative Rehavior.-Some of the animals 
which T have studied learned to manipulate mechanisms unaided. 
No. 2 did this with the chute, KO. 4 did it with the screen, and a 
number of the nionlreys learned to get food by tearing the paper. 
I n  the case of the Paper Experiment and in the case of No. 2 in 
the Chute Experiment, the stimulus was the mechaiiim itself. 
That the mechanism was not a sufficient stin~ulus in many cases is 
ehident from the large number of failures to learn unaidcr! which 
the investigation furnishes. 

I n  the Chutc Experiments eight different animals were giwn the 
preliminary trials and of these six showed no interest in the end 
ref the chute, most of them not even going to it. This, of course, 
does not prove that they might not have learned how to get food 
if tbe trials had been indefinitely prolonged, nor is it necessary to 
prove this latter thesis in order to interpret the behavior of the 
monkey as imitation. What these preliminary tests do establish i-i 
the  improbability that a sudden change of behrwior should occur in 
the s ix th  trial with 70% of the animals used. For the stimulus to  
this sudden change we must look to something other than tLc 
mechanism itself. 

It  may not be out of place at this point, to say a word in reply 
to a criticism often made upon the use of animals kept in  a zoologicol 
garden. The criticism is, that such animals have had innumerable 
opportunities to learn to do acts about which the experimenter can- 



440 Journal of Comparative Neurology and Psychology. 

not know, and hence he cannot tell what causes his animals to act as 
they do. This criticisni does not hold against this investigation for 
every animal was given abundant opportunity to manifest his 
random activities and to exhibit his stock of tricks. That the situ- 
ations were nnf amiliar is evidenced by the animals’ repeated failures 
to learn. That this criticism is less important than it has been made 
to seem is evidenced by twd facts which come out in this study. First, 
of the two animals which made the best records in  the investigation, 
No. 5 and No. 2, one had been in  the garden several years, the 
other had never been in the garden until June, 1908, when he was 
shipped there from Cambridge. H e  had been bought from a dealer 
and was presumably fresh from the forest. The other fact is that 
not one of the Park monkeys learned to work the chute unaided, 
whereas No. 2 did. 

The additioiial stimulus in the imitation tests was an animal 
working at the mechanism and food coming from the mechanism. 
The relative value of these two elements in the imitation-stimulus, 
this investigation does not show. That in certain cases the presence 
of the animal was necessary, there is sufficient evidence. The be- 
havior of No. 6 in the Screen Experiment is a case in point. No. 6 
had seen the screen lifted in the Paper Experiment. Immediately 
thereafter, he had torn the paper and obtained food. H e  had done 
this repeatedly and thus had learned that there was food behind 
the screen. Yet throughout his entire preliminary trials he failed 
to lift the screen. I t  was only after he had seen No. 4 get food by 
lifting the screen that he did the act himself. 

The case of No. 5 in the Button Experiment illustrates the same 
thing. She had had a great deal of experience with the slide door. 
Over and over she had served as the imitatee in  the Plug Experi- 
ment and had eaten more than a dozen bananas which she had 
gotten after opening the door. Yet she was helpless to get the 
food when the door was opened by the button. She learned to push 
the button by watching No. 2 push it. 

On the other hand, there i s  evidence to show that in certain cases 
the behavior of the animal unaccompanied b y  a n y  profitable result 
i s  not sufficient lo  produce imitation. I n  general, the monkeys did 
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not display much tendency to repeat the wwre  acts of other monkeys. 
That they did not imitate in  this way may have been due to the 
conditions of the experiments. Where opportunity was given for 
imitation, food was given as a reward. It often happened that when 
the attention of the imitator was oiily slight it would be greatly 
accentuated when the iniitatee began to get food. No. 10 and No. 
11 were kept in the same cage. No. 10 whippd  No. 11 and treatctl 
him with indifference. Yet when she saw him get food in  the 
Paper Experinlent, she at once showed an accmtuation of the objec- 
tive marks of attention. I n  the Rope Experiment, No. 2 was in- 
different to the behavior of No. 3 until he saw No. 3 with food 
and his attcntion was not drawn to the food door until he saw No. 3 
get food there. His  interest in No. 3 steadily increased until he 
got food for himself. The same commciit inxy  be made npoii thc 
behavior of No. 3 when watchiiig No. 2 in the Paper Expcrimeiit. 
I n  general, No. 4 lorded it over No. 6 and No. 5 when in the l i ~ i n g  
cages, but she invariably became attentive to them when she saw 
them getting food in the experiment cage. 

Thus the facts would indicate that not onl- the act of the animal, 
but also the profitable resnlt of that act was :t necessary factor in  
producing imitation. By further experimentation I hope to dis- 
cover the relative importance of these two elements. 
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FIQ. 1. Old cage (see text, p. 355), Chute Experiment A. a, trap door ; b, 
dekice to hold door shut; c, chute; d, string; e, iron for monkey to grasp. 
(Drawn by B. Spencer Greenfield.) 
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P 

FIQ. 2. New cage (see text, p. 351). a, 71, c, d, front frame; e, f, g, h, 
back frame; i, j ,  k, 1 and m, n, 0, p ,  end frames; q, brace across front of 
cage; m, bolts holding frames together; A,  B ,  C, D ,  boards covering back 
of cage; E ,  F ,  G ,  boards covering end of cage; F and G ,  door; H ,  I ,  J ,  
boards covering top of cage ; 2, floor ; 8, slide door in large door ; h', door 
hinges; w, wing nuts; X, end of brace where animals frequently perched. 
(Drawn by B. Spencer Greenfield.) 
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FIG. 3. Kew cage showing chute, a, with one side open; 71, trag door; c, 
string : d,  wire spring handle : e, rungs. Page 358. 
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FIG. 4. No. 2 getting food in Chute Experiment B, characteristic position. 
Page 338. 
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FIG. 5. KO. 6 getting food in the Rope Experiment. Page 385. 

447 
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FIG. G .  Yo. 6 tearing the paper in  the Paper Experiment. Page 391. 
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FIQ. 7. No. 4, to the right, pushing up the screen, a, in the Screen Experi- 
ment. Page 400. 



FIG. 8. No. 5 pulling the plug in the Plug Experiment; a, slide door; 
b, string; c, plug. Page 411. 
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FIQ. 9. No. 5 getting food after pulling plug (FIG. 8) ; ' a ,  slide door; b, 
string; c, plug. Page 411. 
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FIG. 10. No. 4 pushing the button, h,  in the Button Experiment; a, slide 
door; c, string. Page 419. 
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FIG. 11. New cage adjusted for the string experiment ; L, opening where 
food came into the cage; 1. 2. 3, 4, 5. 7 .  strings; 2t, where string 2 entered 
the cage; 2k, the knob at the end of string 2. Page 425. 
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FIG. 12. New cage adjusted for the String Experiment; a, chute; b,  
bottom of chute on a level with opeuing into the cage; e, trap door ; d,  lever ; 
2, string 2; f ,  feeder. Page 426. 
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FIG. 13. No. 13 getting food in the String Experiment. Page 432. 
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