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INTRODUCTION

A tool is “an inanimate object that one uses or modifies in some way to cause a
change in the environment, thereby facilitating one's achievement of a target goal”
(Hauser, 2000). Tools are used to complete simple tasks; an animal might use a tool to
obtain food, for grooming, or for play (Spaulding, 2005). Although tool-use has been
shown in many species it was once thought to be a characteristic limited to humans
(Tomasello, 1997). This was the common belief because tool-use requires a sophisticated
level of intelligence. In the last four decades research suggests that non-human primates
are capable of using tools (ex. manipulating sticks and stones) to accomplish tasks
(Brewer, 1990). Tool-use has been studied in many different types of animals, it is not
restricted to non-human primates; birds, dolphins, elephants, otters, birds and octopuses
have all been observed using tools and even building their own tools (Brewer, 1990).

Non-human primates are intuitive; they are capable of completing tasks that require a
complex thought process (Morell, 2008). Tomasello found that non-human primates are
capable of understanding third party relationships (involving kinship and dominance)
(1998). Primates adapt their behavior in situations involving space, which demonstrates
their flexible organization abilities and their reliance on mental representation
(Tomasello, 1997). Their mental representation refers to object permanence, which is
called manipulative space. Young non-human primates must learn the spatial layout of
their local environments in order to locate food, other members of their group/species and
predators (Tomasello, 1997). How are these primates capable of learning and
understanding spatial layouts and mentally representing them in the form of “cognitive
maps,” is a question proposed by Tolman (1932). Cognitive maps contain information
about what is located in certain parts of an environment, and with this information, plus
inference to fill in the gaps, individuals are able to figure out the simplest way to attain an
object/food; or an innovative way to get from one location to another (Tomasello, 1997).
This idea connects with the ability of primates to locate objects that are hidden from
view, and accurately the objects location using only inference. Object permanence
requires skills similar to those used for cognitive mapping; primates use their spatial

memory and cognitive mapping skills when foraging for food. Piaget set out to test this
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idea using object permanence tasks. Primates’ mental representation of objects when not
visible and the movements of objects in manipulative space were evaluated (1954).

In tool-use an individual uses an object in relation to another object, in a situation
with ample motivation. There are species differences regarding the need to use tools.
Experimental situations where tools are necessary in obtaining food are important to
understand a species’ abilities. The use of tools requires one to relate objects to others, so
Hauser asked: does the individual understand tool-object relations without touching the
object or using trial and error to accomplish a goal? (2005)

Chimpanzees are capable of making different types of tools for different purposes,
and using tools in a specific order to get a needed resource. They can understand that
each tool requires a different grip to get each task accomplished (Brewer, 1990). In a
study done in 2006, Evans found that tufted capuchin monkeys have self-control, shown
by the use of tools. The use of tools by non-human primates has been studied in various
species. Chimpanzees and capuchin monkeys are more likely to use tools in the wild in
order to feed, whereas tamarin monkeys are not. Researchers are more interested in
species like the tamarin monkey to find out if they are capable of tool-use (Stoinski,
2001).

The cotton-top tamarin is a non-human primate, a member of the New World monkey
species that weighs about one pound. They are most commonly found in forests with
plentiful trees and have sleeping habits that are similar to humans. They tend to live with
a member of the opposite sex. They eat almost anything they can find, which includes
fruit, vegetables and protein. They are very social and vocal and enjoy playing. The
tamarin is not a non-human primate who requires the use of tools when foraging for food
in the wild and therefore is a species that interests many researches that study tool-use in
non-human primates (Cawthon, 2005).

The complexity of the free-ranging environment plays a role in the expression of tool-
use behavior. Social transmission may be responsible for the acquisition of tool-use; for
example a bonded pair (male and female free-ranging golden lion tamarin) used twigs
and/or radio collar antennae as grooming and foraging tools, and a group without a
bonded pair did not (Stoinski, 2001). The complexity of this situation may have

facilitated tool-use behavior since the expression of tool-use behavior had not been
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observed in captive tamarins and wild tamarins. These observations of the captive
tamarins’ behavioral patterns that matched those of wild tamarins, suggest that there is a
link between extractive foraging and tool-use and the pattern of tool-use in the makeshift
environment of the tested tamarins (Stoinski, 2001).

Tool-use develops from non-functional behaviors. Leca compared the behavior of
throwing across a broad range of non-human primate species to clarify phylogenetic
limitations of the behavior (2008). He found marked individual hand preferences for
throwing, but no consistent group-level handedness, in Japanese macaques. This supports
the idea that tool-use develops originally from non-functional behaviors, like stone
handling (including throwing style), a form of object play (Leca, 2008).

Santos examined tamarins and marmosets (both New World monkey species) to see
how they acquire tool-use (2005). Tamarins and marmosets are born with a mechanism
that picks out functionally relevant features of objects and objects that function in a
means-end task. Tamarins use a sequence of tools (means) to obtain food (end). Using a
means-end task she found both species have this mechanism but marmosets have better
self-control than tamarins do because of food they eat (Santos, 2005).

Tamarins can understand properties of objects. Kralik found that tamarins appeared to
recognize that changes in the color or texture of two objects and changes in the shape and
distance between two objects plays no functional role in determining whether such
objects are connected or separated (2002). They had acquired a more general
connectedness concept and were able to perceive spatial relationships between stimuli to
some extent and classify images based on their spatial relationship (Kralik, 2002).
Tamarins have an understanding of solid objects; the adult tamarins failed to take into
account solidity information when reaching for an invisibly displaced object. The
tamarins successfully detected violations of solidity in these two studies. Tamarins also
exhibit dissociation between what they seem to know (when tested in looking studies)
and what they seem to know when tested in reaching studies, and their performance
matched human infants’ performance. They are capable of overcoming problems with
rule shifting — this sometimes hinders human infants in search performance. Dissociation
between reaching and looking may pose a challenge to theorist’s interpretations of this

(Santos, 2006). Tamarins can represent absent objects and figure out their locations when
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they are visible or invisibly moved. They understand that even when something is not
visible; it doesn’t mean it’s not there, suggesting the monkeys were doing cognitive work
during these object permanence tasks (Neiworth, 2003).

In Hauser’s 1999 study, tamarins were able to solve a means-end task by attending to
relevant properties of a problem while disregarding the irrelevant properties. According
to the results the cotton-top tamarins gained a limited understanding of connectedness;
their responses were facilitated by factors like gap orientation (location of the separation
of a cloth), which restricted their ability to generalize to new problems. Tamarins have
the capacity to hinder responses when there’s a strong motivational drive towards a badly
chosen response (Hauser, 1999). The form and design of problem solving in tamarin
monkeys is important to look at. Tamarins are capable of recognizing relevant and non-
relevant features. Hauser wanted to determine whether pattern of performance by infant
tamarins on a means-end-task was similar or different to that of adults (2002). He found
that even though the infant had no prior experience, their performance was almost exactly
the same as the adult tamarins’ performance. He wanted to see what factors affect the
infant tamarins’ performance in solving a means-end tool task as compared with adults.
He found that just like the adult tamarins the infant tamarins understood that changes in
color and texture played no role in an object’s functionality as a tool whereas changes in
size and shape did (Hauser, 1999). Even without domain-specific experience of the
cotton-top tamarins, a species, which naturally does not use tools and rarely manipulates
objects, are capable of distinguishing between functionally relevant and irrelevant
features (Hauser, 2002). Tamarins are equipped with a mechanism (allows them to
discriminate between properties) that picks out the functionally relevant and irrelevant
features of objects, with experience, especially objects that function in a means-end-task.
Spaulding wanted to determine if tamarins could identify the relevant features of tools in
absence of relevant experience and the tamarins failed to do this (Spaulding, 2005). He
found that they are able to generalize to the relevant aspects in a means-end problem and
learn to solve problems involving two tools, with only little training. Even if a species
does not normally use tools, they can with training, choose between sets of differently

connected tools to achieve a goal (Santos, 2005).
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This research was performed to determine whether or not cotton-top tamarin
monkeys could understand how to use tools successfully by recognizing the relevant
features of the problem and how obstacles affected their performance. To test this,
tamarins were presented with two problems, to be solved by the use of tools. If the
tamarins were able to pull the cane (with the raisin placed in the loop of the hook of the
cane) with their hands, while understanding that the hole and the stopper were relevant to
getting the raisin it would provide evidence that the tamarins understood that an obstacle
being present or not affects their overall performance.

If the tamarins were capable of pulling the cane and attaining the raisin, it would
prove that they understand that pulling the side with the hole or the stopper results in not
attaining the food. But if the tamarins were to pull the incorrect cane and not receive the
raisin it would demonstrate that they do not understand that the situation with the hole
and the situation with the stopper prevent him/her from attaining the food.

If the tamarins consistently pulled the correct cane in each trial, when the side the
obstacle was on changed, this would provide evidence that they understood that when the
side the obstacle is on changes, the side with the obstacle still result in not attaining the
food. But if the tamarins did not consistently pull the correct cane in each trial, when the
side the obstacle is on changes, the tamarins would have proven that they did not
understand this concept. The goal was to see if the subject could realize that if they were
to pull the cane on the side with the hole or obstacle, they would not get the raisin,

learning over time, to pull the cane on the side without the obstacle.

METHODS
Subjects
This research involved nine cotton top tamarin monkeys that were all born in

captivity; there were five females and four males. Their ages ranged from seven to

seventeen. The tamarins were pair housed in male-female pairs with one spayed/neutered
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Figure 1. Apparatus for testing tamarins

animal in each pair. The tamarins were housed in 3' x 5' x 7' cages. Their diet consisted of
Zupreem tamarin food, Purina New World primate chow, and small amounts of fresh
fruits and vegetables. These nine tamarins were exposed to a short two choice cane tool
use task, a probe-tool use task, and a modified trap-tube task. All subjects were protected
under the rules and regulations of the Institutional Animal Care and Use Committee

(IACUC).

Experimental Design

The procedure consisted of two experiments. In the two different conditions the

subject had to use a tool (a clay cane) to get a reward (a raisin) while avoiding an

obstacle, which meant choosing the side without the obstacle.
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Figure 2. Apparatus (Hole condition) with canes and raisins; the picture on the left has the hole located on the left
and the picture on the right has the hole located on the right.

A wooden box served as the apparatus for the experiment (Fig. 1). It was painted
white and had a piece of wood that separated the sides from one another. The wooden
box was 12.5in. x 12in. x 5in. Velcro was used to attach a piece of Plexiglas, which
measured 12.45 inches x 12.45 inches, to the top of the apparatus so the subjects could
not simply take the raisin from the surface. There were two openings, from where the
monkey pulled the cane, which were both 1.75 inches in height and 4.75 inches in length.
There were tracks on both sides of the box, which held the surfaces. The surfaces were
cut out poster board and were where the canes were placed. There were three different
pieces of paper, the one without any obstacle, the one with the hole and the one with the
stopper. The paper surface without the hole was 12in. x 4.125in; the paper surface with
the hole was 12in. x 4.751n. and the paper surface with the stopper was 12in. x 4.75in.
The canes were made from modeling clay called Sculpey clay and they were both 9in. x
2.6in. The hole that was cut in the paper surface was 3.6in x 1.5in. and was located 6.25
inches from the opening of the apparatus. A green circular plastic pillbox served as the

stopper obstacle. It measured 2 inches in diameter and it was glued 3.5 inches from the
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Figure 3. Apparatus (Stopper condition) with canes and raisins; the picture on the left has the stopper located on
the left and the picture on the right has the stopper located on the right.

opening of the box on the poster board. We used an online random sequence generator
called Stat trek to determine the order of which side (right or left) the obstacle was on.
We constructed the sequence so that there was never an obstacle on the same side of the
apparatus more than three times in a row.

All of the tamarins were exposed to the apparatus prior to testing with a single
cane and with no obstacles. The tamarins were exposed to the training sessions over the
course of six days. Each day a pair of tamarins did between two and five trials. The
tamarins had to pull a cane to get a raisin, only there was only one cane to pull and they
were presented with a solid surface. Every pair of monkeys, one through six, was
involved in the training sessions; since the first pair showed the least potential they were
not used for the study. The time out procedure was the same as the one used for the actual
study.

In the first experiment there were two canes to pull, with a raisin in the hook part
of the cane (Fig. 2). One of the choices had a hole in the paper so if a monkey pulled it
the raison fell through. Next to this, separated by a wooden divider, was the paper with

no hole, the correct side. The conditions were designed to assess the tamarins’ ability to



Tane 9

understand obstacles in problems involving tool-use. We observed the subjects while they
attempted each situation.

The Hole condition was tested over the course of three days, testing twice a day,
except on day two we only tested in the afternoon and on day three we only tested in the
morning. Sessions occurred in the morning and the afternoon. During each session a pair
had the opportunity to complete six trials. But if a pair couldn’t solve the problem after
five minutes then they timed out. After a pair timed out twice in a row we moved on to
the next pair of tamarins. If a pair timed out for seven consecutive trials then we dropped
them for that condition. If a pair timed out every time and never attempted to complete a
trial then they did not participate in the Stopper condition. Another factor that contributed
to dropping a pair of tamarins was a lack of interest in the apparatus.

Both testers set up the experiment before each trial so the obstacle was on the
designated side. Tester one would hold the cage door open while the other tester would
wheel the cart and the apparatus into the cage. Tester one would then set up the Flip
Camera that was used to record the monkeys completing each problem. There was always
a partition covering the apparatus while tester one was in the cage. At the start of each
trial the tester lifted the partition revealing the apparatus and a choice of two different
tools for each condition (with and without an obstacle). Before each trial tester one would
present the current trial, situation and cage number to the camera. She would lift the
paper revealing the two situations as tester two hit record and then she would close the
cage door and walk out of the cage. At this moment tester two started recording the time
that it took a tamarin to complete a trial. As soon as the monkey went to pull either cane
the tester manning the timer would hit stop. After each trial tester one would go back into
the cage and set up the apparatus to its correct position and the process would begin
again.

Experiment two was set up exactly the same as the first experiment, but instead of
a hole acting as the obstacle there was a stopper (plastic circular pull box) (Fig. 3). The
stopper prevented the cane from moving any closer to the subject (so the raisin was out of
the subject’s reach).

The Stopper condition was tested over the course of five days, once daily, except

on day four when it was tested twice. During each session a pair of tamarins had the
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opportunity to complete six trials. After a pair timed out twice in a row they were
dropped from the condition.

When one monkey of a pair completed 30 trials of the Hole condition we moved
on to the Stopper condition. When one monkey of a pair completed 30 trials of the
Stopper condition we finished testing all together with those monkeys. Since the
monkeys shared the cage with another monkey (with the exception of Yodel), it allowed

for one monkey to dominate the use of the tool.

RESULTS

Hole Problem

For the Hole condition, only two monkeys completed all 30 trials (Fig 4 & 5).

Testing started with the pairs of monkeys in cages two, three, four, five and six. Pair five

timed out first after failing to complete even one trial; they timed out in every trial they
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Figure 4. This chart shows the proportion of the total correct responses on both the Hole and Stopper condition
for the three monkeys
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Monkey Proportion Correct - Hole Proportion Correct - Stopper
Haagen Daz (18/30) 0.6 (24/30) 0.8

Yogi (18/30) 0.6 (25/30) 0.83
Zagnut (1/5) 0.2 (1/2) 0.5

Figure 5. This table corresponds with the graph in figure 4. The data shows that for both Haagen Daz and Yogi
the amount of times they were correct in the Stopper condition was greater than the amount of times correct in the
Hole condition; leading to a significant p value in the Stopper condition but not the Hole condition.

participated in. These two monkeys, Itchy and Wren, did not once participate in the
study. A monkey timed out of a trial if he or she made no attempt to touch or pull either
cane. When they timed out seven times in a row they were dropped from the Hole
condition. After completing the first condition, Itchy and Wren were decided to be
excluded from the Stopper condition, due to their lack of participation in the Hole
condition. The pair of monkeys in cage three were dropped next, then the monkey in
cage four, Yodel, was dropped. Yodel timed out five times in a row but then she
successfully completed the condition three times in a row.

Following those three completed trials she then went on to time out six times in a
row (creating a total of seven times that she timed out) during that session so she was
then dropped from the condition. Yodel still went on to participate in the Stopper
condition due to her limited, but existing, participation in the Hole condition. The pair in
cage three, Qvale and Godiva, timed out three times in a row after Qvale had successfully
completed the condition (his only attempt). After this, the pair timed out six times, and
then Godiva successfully completed the condition (her only attempt). After that trial, the
pair timed out twice, making a total of ten times that they timed out, so they were

dropped from the Hole condition (due their minimal participation and a lack of time). An

Figure 6. Side Preference for Hole Condition and Proportion of Preferences Correct. The fractions are the
number of trials correct out of the total number of trials in that condition.

Proportion Proportion | Proportion Average
opright Proportion ofPLeft Co[r)rect _ | Percentage
R Correct - Right Correct
Monkey esponses Responses Left orret
Haagen (14/30) o (16/30) (7/14) ;
DaZ 470/0 (7/14) 50 /O 530/0 500/0 50 /O
Yogi ( 47/% ) (9/14) 64% ( 563/ (;ZO) (g/6 0/(2) 60%
Zagnut (3/5) 60% (0/3) 0% (2/5) 40% | (1/2) 50% 25%
g
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important thing to note was that both monkeys made contact with the paper, appearing to
rip and chew it, during their second, fourth and fifth trial. They appeared to be pulling
and staring at the paper during their sixth and seventh trial. The pair went on to
participate in the Stopper condition because of their minimal, but existent participation
(revealing potential to participate in the Stopper condition).

Only two pairs of monkeys, in cages two and six, completed all 30 trials (Fig. 7 &
10). It is important to note that there was only one monkey in each pair that did all the 30
trials. Since the apparatus was present inside of the cage, both monkeys had access to the
apparatus and had an equal opportunity to participate in the condition.

We used a binomial test to compare the proportion of trials correct as a function
of chance. For this condition Haagen Daz, the female in cage two, got 18 out of 30 trials
correct; binomial test: p = 0.08. Haagen Daz had scores that proved insignificant due to a
p value above 0.05. Haagen Daz chose the right side 14 out of 30 times and the left side
16 out of 30 times: binomial test: p = 0.14 (Fig 6). Of the 14 times she chose the right
side, seven of those were correct and seven were incorrect. Of the 16 times that she chose
the left side, 11 of those were correct and five were incorrect She had no side bias
because the probability proved insignificant (p > .05).

The other pair of monkeys that completed all 30 trials was the pair in cage six.
Again, because two monkeys were present in the cage, they each had an equal chance of

participating in each trial. Yogi was the dominant one of the two, despite this Zagnut

Figure 7. Proportion of Trials Correct as a Function of Test Session — Hole Condition
Haagen Daz and Yogi had a combined average % correct of 59.23% for the 30 trials they each completed
with an average p value of 0.08.

Monkey: Haagen Daz Yogi Zagnut
Testing Proportion of Trials | Proportion of trials Proportion of trials
Session Correct Correct Correct
1 DIDN'T TEST (3/6) 0.5 NO CHANCE
2 (2/6) 0.33 (3/5) 0.6 (0/1) 0.0
3 (3/6) 0.5 (3/4) 0.75 (1/2) 0.5
4 (5/6) 0.83 (3/6) 0.5 NO CHANCE
5 (5/6) 0.83 (2/4) 0.5 (0/2) 0.0
6 (3/6) 0.5 (4/6) 0.67 NO CHANCE
Average
% 59.8% 58.67% 16.67%
Correct
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participated in this condition five times. Yogi completed all the 30 required trials for this

condition. Yogi got 18 out of 30 trials correct; binomial test: p = 0.08. Yogi had scores

that proved insignificant due to a p value above 0.05. Yogi chose the right side 14 out of

30 times and the left side 16 out of 30 times: binomial test: p = 0.14. Of the 14 times he

chose the right side, nine of those were correct and five were incorrect. Of the 16 times

that he chose the left side, nine of those were correct and seven were incorrect. He had no

side bias because the probability proved insignificant (p > .05).

Zagnut completed five trials getting one out of the five trials correct; binomial

test: p = 0.16. She had scores that were insignificant due to a p value above 0.05. Zagnut

chose the right side three out of five times and the left side two out of five times:

binomial test: p = 0.31. Of the three times she chose the right side, zero of the responses

were correct and three were incorrect. Of the two times that she chose the left side, one of

the responses was correct and one was incorrect. She had no side bias because the

probability proved insignificant (p > .05).

Stopper Problem

For the Stopper condition the pairs in cages two and six participated in the full 30

trials (Fig. 9 & 11). These two pairs were the only pairs that participated because the pair

in cage three and the monkey in cage four both timed out twice in a row on their first two

trials of this Stopper condition. So the monkeys in those two cages were dropped in

addition to them timing out because the two conditions were very similar and we had to

complete the condition in a short amount of time. Although, during the pair four’s second

Figure 8. Side Preference for Stopper Condition and Proportion of Preferences Correct. The fractions are the number of

trials correct out of the total number of trials in that condition.

. . . Average
Propo_rhon of Proportion Proportion of Proportion Percentage
Right Correct - Left R Correct - C

Responses Right eft Responses Left orrect

Monkey Total
(11/12) o

Haagen Daz (18/30) 0.6 (13/18) 0.72 (12/30) 0.4 0.92 82%
(12/14) o

Yogi (14/28) 0.5 (13/14) 0.93 (14/28) 0.5 0.86 89.5%
Zagnut (1/2) 0.5 (0/1) 0.0 (1/2) 0.5 (1/1) 1.0 50%
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Monkey: Haagen Daz Yogi Zagnut
Testing Proportion of Trials Proportion of trials Proportion of trials
Session Correct Correct Correct

1 (4/6) 0.67 (3/5) 0.6 (1/1) 1.0

2 (6/6) 1.0 (4/5) 0.8 (0/1) 0.0

3 (4/6) 0.67 (6/6) 1.0 NO CHANCE

4 (6/6) 1.0 (6/6) 1.0 NO CHANCE

5 (4/6) 0.67 (2/4) 0.5 NO CHANCE

6 DIDN'T TEST (4/4) 1.0 NO CHANCE

Average % 80.2% 81.67% 50%
Correct

Figure 9. Proportion of Trials Correct as a Function of Test Session — Stopper Condition

Haagen Daz and Yogi had a combined average % correct of 80.93% for the 30 trials they each completed with

an average P value of 0.00035.

trial and during the monkey in cage three’s first trial, both Godiva and Yodel tried to pull

on the stopper.

The same thing happened as in the Hole problem, where only one monkey of each

pair in cages two and six did all 30 trials. In cage two, Haagen Daz dominated the

apparatus and was the monkey that did all of the 30 trials. For this condition Haagen Daz

got 24 out of 30 trials correct; binomial test: p = 0.0006. She scored significantly above

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Proportion of trials correct

77

1 2 3

4 5 6

Testing Session

~&-—Haagen Daz

= Yogi

Zagnut

Fig. 10. This table corresponds to the graph in figure 7; Proportion of Trials Correct as a Function of Test Session

— Hole Condition
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Fig. 11. This table corresponds to the graph in figure 9; Proportion of Trials Correct as a Function of Test Session
— Stopper Condition

chance (p <.05) due to a p value of less than .05. Haagen Daz chose the right side 18 out
of 30 times and the left side 12 out of 30 times: binomial test: p = 0.08 (Fig. 8). Of the 18
times she chose the right side, 13 of those were correct and five were incorrect. Of the 12
times that she chose the left side, 11 of those were correct and one was incorrect. She had
no side bias because the probability proved insignificant (p > .05). In cage six, Yogi was
the dominant monkey of the two, but Zagnut did do the condition twice. Yogi completed
28 trials and timed out twice completing a total of 30 trials. Yogi got 25 out of 30 trials
correct; binomial test: p = 0.0001 scoring significantly above chance (p < 0.05). Yogi
chose the right side 14 out of 28 times and the left side 14 out of 28 times; binomial test:
p =0.15). Of the 14 times he chose the right side, 13 of those were correct and one was
incorrect. Of the 16 times that he chose the left side, 12 of those were correct and two
were incorrect. He had no side bias because the probability proved insignificant (p > .05).

Zagnut completed two trials getting one out of the two trials correct; binomial test: p =
0.05.

DISCUSSION
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Few studies have shown that cotton-top tamarins are capable of understanding
how obstacles affect too-use, as previously stated (Tomasello, 1997). The specific aim of
this work was to determine whether the cotton-top tamarin could understand how an
obstacle affects tool use and if they were able to take into account the changes made:
randomly switching which side (the right or left) the obstacle was on. Results from these
experiments show that the cotton-top tamarin can understand how certain obstacles affect
tool-use but not others.

The tamarins that participated in this experiment were not able to solve the Hole
condition at levels above chance, but a small number of tamarins were able to avoid the
stopper at above chance levels. Haagen Daz and Yogi’s results proved significant for the
Stopper problem but not for the Hole problem; they understood that the stopper, but not
the hole affected tool-use. These results suggest that these monkeys had some sort of
understanding of the concept of an obstacle that involved tool-use; this could possibly be
interpreted to mean that the monkeys did not understand that when he or she pulled the
cane on the side with the hole, the raisin would fall through it and he or she would not get
it but when the stopper was present they understood that it would lead to the cane getting
stuck and therefore they would get no raisin.

Regarding both the Hole and the Stopper condition, most monkeys were not very
successful. A majority of the monkeys and most of the trials did not yield significant
results. Despite this some of monkeys did solve the problem in the Stopper condition
(two of the monkeys). A possible reason for these results could be that the tamarins had
an easier time seeing the stopper because it was elevated off of the paper and was a 3-D
object, whereas the hole in the paper was much more difficult to see in their line of sight.
It is difficult to make such inferences about the data that was collected because of the
limited amount of data gathered and the limited number of monkeys tested.

There were clear individual differences in the way in which different monkeys
interacted with the apparatus. Some appeared less motivated, lacking any long-term
interest in the apparatus. Certain behavioral characteristics might have affected the
results; monkeys such as Itchy and Wren paid very little attention to the apparatus and

would ignore it completely after showing minimal interest in the problem. Possibly with
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additional time other monkeys may have participated more, but even with more time,
monkeys such as these could show just as little interest in the problem.

Potential competition created an unusual social context for the monkeys to solve
the problem, which led to these results. There was competitiveness between Yogi and
Zagnut and between Haagen Daz and Echinacea. Of the two pairs Yogi and Haagen Daz
dominated the apparatus. Despite this Zagnut was able to do two trials in the Stopper
condition and three trials in the Hole condition. Echinacea did not complete any trials in
either condition. In the future this can possibly be avoided by testing the monkeys
individually, so the competitive factor would be eliminated giving each monkey an equal
opportunity to participate in the problem. Testing the monkeys individually may yield a
larger amount of data. The monkeys that may have been capable of doing the problem
and possibly even solving it correctly, who never got the chance to try would be able to
participate, resulting in more data.

With more time more monkeys may have the chance to participate in the
conditions. Monkeys such as Godiva and Yodel who participated in the Stopper condition
once each would be able to participate to a greater extent. Their participation shows
potential to solve problems involving tool-use, such as this one. But we did continue to
test with them due to their lack of participation and lack of time. Further research would
need to be conducted over a longer period of time to collect more data on monkeys such
as these and allow for more accurate and clear conclusions.

Our results can be compared to Hauser’s 1999 and 2005 study involving tool-use.
Tamarins had to choose between two pieces of cloth with a food pellet on each (one was
correct and was not). In Hauser’s 2005 study tamarins had to choose between two canes
to receive a reward; his results suggested that the monkeys were able to understand which
properties were relevant by disregarding the irrelevant ones when solving the problem.

This experiment allows us to draw the following conclusions. First, cotton-top
tamarins are able to solve tasks involving tool-use. Second, in solving such tasks,
tamarins showed clear individual differences in the way in which they interacted with the
apparatus. With additional time, other monkeys may have participated more. Only in the
Stopper condition could two of the subjects understand the concept of what role an

obstacle plays in solving a problem using tools.
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In carrying out further research there would need to be a larger sample size and
trials done with a single tamarin having access to the apparatus at a time (ruling out the
social component). The tamarins were able to successfully use the tool, so additional
research may be needed to investigate what properties of obstacles make the situation

more relevant to the cotton-top tamarin.
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