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Abstract

The isaue of whether Chimpanzees have aTheory of Mindis
still not settled. In this paper, | look at the reasons why and
make aproposal for an experimental paradigm, inspired by
work on autistic children, that could settle the isaue.

I ntroduction

The first acourts of primate tadicd deception in the wild
were recorded at Jane Goodill's Gombe Strean research
camp in the late 60s. Goodall (1988 described the
behavior of a young low-ranking chimpanzee named
Figan, who had spotted a banana placed by reseachers at
the top o atree Yummy. Only one problem - the treewas
in plain view of Goliath, one of the highest ranking males.
Gooddll recounts, "After no more than a quick glance from
the fruit to Goliath, Figan moved away and sat on the other
side of the tent so that he culd no longer see the fruit.
Fifteen minutes later, when Goliath got up and left, Figan
without a moment's hesitation went over and colleded the
banana." (Gooddl, 1988 pp9697) The interpretation
arrived at by Gooddl, well versed as de is in human
Theory of Mind, was that Figan left the scene to prevent
himself from gazng at the banana and attrading the
attention of Goliath, who would no daubt spot it and ed it
himself.

There ae & least two ways one could acount for
behavior such as the &ove. The cimpanzee ethusiast
would redkon Figan to be a savwwy primate folk
psychologist and reason as follows. Figan knew that
Goliath would take the banana if he could becaise, ceterus
paribus, Goliath always eas bananas when he can and no
low-ranking male like Figan can prevent this. Figan
understood that in order to take the banana, Goliath would
have to know where it was, which explained why he hadn't
taken it up to now. Furthermore, Figan urderstood that if
Goliath saw him looking at the banana, he would foll ow
his gaze ad seethe banana himself, which would lead him
to the knowledge that there was a banana in the treg which
would cause him to desire the banana, which would cause
him to go and get the banana. Finally, Figan urderstood
that if he left the scene and was not seen by Goliath to be
gazng at the banana, Goliath would not, ceterus paribus,
see the banana or form any beliefs about its whereabouts.

Note that to make this chain of reasoning work, Figan had to
understand that there is a difference between the red state of
the world and Goliath's beliefs about the state of the world.
That is, Figan must have had accessto a Theory of Mind
(ToM) powerful enoughto acourt for false beli ef s.

But a skeptic would suggest that Figan did not have to
have any kind of understanding of the mental states of other
animals in order to exhibit this kind of deception. First, Figan
would lean by asociation that highranking males
(spedficdly Goliath) usually get to take food kefore he does.
Seaondly, he would have learned from past experiences that
if he saw a banana axd made a move towards it, or even
looked at it too much in the presence of a high-ranking male,
then that male (for some reason) always samed to get the
banana first. Finally, he would have leaned from experience
that if one stays in one place for long enough one will
eventually be done. In the production rule style of Byrne and
Whiten (1991, Figan would have leaned something like
this:

(banana) & (high-ranking male) => (dorit look at banana)
(high-ranking male) & (need high-ranking male gone) => (wait)
(banand) & (no high-ranking male) => (get banana)

Evidence for chimpanzee ToM was initialy greeed with
both enthusiastic and skepticd responses. Laboratory
experiments by Premadk and Wooduff (1978 seemed at
first to confirm the etthusiastic interpretation, but in the
intervening yeas the enthusiasm waned to the point that even
Premadk (1991 now judges that the jury is gill out. How to
make the fina judgement between the etthusiastic and
skepticd points of view is the topic of this paper. | will
briefly review reseach on normal and autistic human
children to seewhat we have leaned about human ToM and
how to tease it out in experiments, then | will take a1 equally
brief but criticd look at the paralel literature deding with
ape ToM to seewhy it isthat the cnclusions must still be up
in the dr. Finaly, | will make apropcsal for a new type of
experiment that could perhaps help to settle the question.

Human Theory of Mind

Normally developing humans from around age 5 onwards
understand that there is a difference between the way the
world is and the beliefs that people have aout the world.



They understand that in order for a person to have a orred
belief about some asped of the world, that person has to
somehow come by the relevant information, perhaps by
perceiving the fads for themselves, perhaps by being told
the relevant information, or perhaps in some other manner.
Crucialy, normal adult humans understand that there can
be amismatch between a person's beliefs about the world
and the adual state of the world - that is, people can have
false beliefs. But severely autistic people seen to be
impaired in this regard. They always exped everyone dse
to believe the same things about the world that they do.
Two of the strands of reseach that have focussed on ToM
in autistic people ae the reseach on False Belief
Ascription and Deception. | will consider ead separately.

False Belief Ascription: Sally and Anne

One of the most famous tests for false belief ascription is
the Sally/Anne test. Sally enters aroom and hides a marble
in a box. Then she leaves and Anne eiters. Anne moves
the marble from one box to another and leaves. Then Sally
returns. Where will Saly look for her marble? Autistic
individuals and children urder age 5 will usualy
incorredly state that Sally will seach for the marble in its
new locdion. They seem unable to ascribe false beliefs to
others and/or reason about these false beliefs, implying a
spedfic representational deficit for mental states. (Baron-
Cohen et al., 1985 Furthermore, there is evidence for a
double dissociation of ToM from the rest of cognition.
Adutistic children seem to be unimpaired in performance on
tasks that involve ordinary representations (of things other
than mental states), whereas other types of mentaly
retarded individuals (e.g. those with Downs Syndrome) can
pass the Saly/Anne test but fal many tests involving
ordinary representations (see Baron-Cohen and Ring, 1994
for areview).

ID EDD

ToMM

Figure 1. Baron-Cohen and Ring's (1994 model
of the mecdhanisms involved in the formation of
ToM judgements.

From this apparent double-disociation, Autism reseachers
have proposed the existence of a Theory of Mind Module
(ToMM) that is defedive in people with Autism. A recent
propasal by Baron-Cohen and Ring (1994 refines this idea
by pladng the ToMM in a flow chart of related mechanisms
(reproduced in Figure 1). Briefly, the Intentionality Detedor
(ID) tags objeds as intentiona if they appea to be self-
propelled, and is cgpable of attributing dyadic representations
of desires and goals such as wants(Figan, the banana). The
Eye-Diredion Detedor (EDD) forms dyadic representations
of the relationship of sedng based on the gpeaance of an
individual's eyes, as in sees(Goliath, Figan). The Shared
Attention Mechanism (SAM) chedks whether you and
another individual are dtending to the same thing. The SAM
integrates the ID and EDD to form simple triadic
representations aich as sees(Goliath, sees(self, the banana)).
Finaly, the Theory of Mind Module (ToMM) is capable of
interpreting the representations formed by the ID, EDD, and
SAM to construct triadic representations involving all of the
mental predicaes (believe, think, know, pretend, imagine,
etc.). In Baron-Cohen's view, it is the SAM and the ToMM
which are jointly impaired in Autism.”

The orredness of the details of Baron-Cohen's model is
beyond the scope of this paper, but the model is patentially
quite helpful in suggesting what might be some of the isaues
in the debate over ape ToM. For the story of Figan, the
skeptic could concede that a chimpanzee ca form the dyadic
representations of the ID and EDD, and possbly even the
triadic representations of the SAM. Baron-Cohen and Ring's
model raises the posgbility that an individual that can
remgnize intentionality (ID), can follow another's gaze
(EDD), can remgnize shared attention (SAM) and can use
these mecdhanisms to form some of the possble dyadic and
triadic representations of mental states without having the
full-blown mindreading abilit y that the ToMM would provide
to reason in detail about another individual's psychology.

Another interesting fedure of the model is that it ties the
question of ape self-awareness to the question of ape ToM.
The ID and EDD do not require self-representation, but the
SAM, and by extension the ToOMM, does. According to this
model, it is passble for a non-self-aware organism to use the
ID and EDD to ascribe to ather individuals smple dyadic
predicates involving goals, desires, and perceptions. But that
individual will be unable to form the triadic representations
of the SAM and ToMM, which require self-awareness This
is not an implausible ideg as Gopnik and Meltzoff (1994
have independently sketched a developmental story linking
self-awarenessto the development of ToM. In their view, the
child's developing ToM is equally applicable to the self and
to ahers. So if skeptics wish to grant a dimpanzee
equivaent of the SAM, as it appeas they would have to in
Baron-Cohen's framework, then they would also be granting
chimpanzeeself-awareness

Y In an urfortunate twist of termindogy, Theory of Mind (ToM) is
now located only partly in the so-cdled Theory of Mind Modue
(ToMM). Part of ToM islocated in the SAM.



Deception: The Penny and the Smarty Thief

A separate strand of reseach on humans ams at
investigating how children and autistic individuals are or
are not able to use aToM to engage in deceptive behavior.
Understanding and intentionally exhibiting deceptive
behavior involves more than just ascription of false belief.
In deception, the gent is adively conceding the truth
and/or adively midealing another individual. The agent
must be ale to reason about mental states well enough to
redize what kinds of behavior will acemplish the desired
deception. Deception is an intrinsicdly more difficult task
than the ascription of false beli ef.

Sodian and Frith (1992 tested autistic, mentaly
retarded, and normal children for their ability to deceve
another individual. In their task, the dildren are given
some Smarties and are introduced to two puppet
charaders. One puppet is a friend who, if he finds their
Smarties, will give them even more, and the other is a thief
who, if he finds their Smarties, will sted them. The
Smarties are then placeal in a box that the dildren have
been shown is cgpable of being locked. The box is closed
but not locked and then one of the two puppets approaches.
The eperiment has two conditions. In the deception
condition, the cildren are asked whether they will tell the
puppet that the box is locked o unlocked, while in the
sabotage condition they are given the choice of locking or
not locking the box.

The rather incredible result of this gudy was that autistic
children succealed in obstructing the thief on the sabotage
condition, but failled on the deception condition whereas
normal and mentally retarded children succesdully used
both deception and sabotage to obstruct the thief. Autistic
children urderstood the situation well enoughto physicdly
prevent the thief from taking the Smarties, but not well
enough to lie to the thief and tell him that the box was
locked. Physicd obstruction of an oppment is within the
grasp of autistic children, but information obstruction,
designed to creae false beli efs, is not.

A follow-up study was performed by Baron-Cohen
(1992 to corred for the relatively high lingustic demands
placal on the dildren in the Sodian and Frith experiment.
In Baron-Cohen's experiment, the cildren play a penny-
hiding game with the experimenter. The hider conceds the
penny in one of his or her hands, and the guesser has to
choose the wrrea hand. The reveding finding was that
autistic children, when playing the role of the hider, failed
by several measures to conced the locaion of the penny
from the guesser. They either failed to hide their hands
while m@nceding the penny, left the hand without the
penny open, or simply showed the guesser where the penny
was dgnificantly more often than normal and retarded
controls. Note that they did "hide" the penny, in the sense
that it was conceded in their hand, but they failed at what
Baron-Cohen cdl s information occlusion. They left out the
important parts of the routine that would make penny-
hiding an interesting came.

Ape Theory of Mind

Premadk and Wooduff (1978 described in Premack and
Dassr, 1991 conducted an experiment in which a female
chimpanzee named Sarah, was gown films of humans
trying to solve problems. In one cae a man was down
jumping Y and down to try to read some bananas. Sarah's
task was to seled from a series of photographs the one which
showed the man solving the problem - in this case, the man
standing on a chair to read the fruit. The chimpanzee tose
the crred picture on the first trial in amost al cases.
Premadk and Wooduff's original interpretation was that this
task demonstrated chimpanzeeToM. The aiimal would have
to perceve the human as "having the intention of getting the
bananas, as wanting the bananas, as trying to get them"
(Premadk and Dassr, 1991, p259. However, this
interpretation did not stand up to some of the chall enges that
were thrown at it, and Premadk and Dasser now believe that
al Sarah required to perform well was the perception of an
agent attempting to solve aproblem. In terms of the ToM
model above, al the cimpanzee needed was the ID and
possbly the EDD.

Gomez (1991 tells a very nice story about the
development of the adility of a young gorilla to relate to
people & intentional systems. The gorilla was tested
repeaedly in a 20 nursery between the ages of 6 to 30
months. The task was to open a doa by undoing a latch
placal high yp beyond her read. The only other objeds in
the room were abox (which if the gorilla stood m it would
enable her to read the latch) and an adult human
experimenter. By the end of the first yea, the gorilla had
figured out that she could move the box over to the doar and
climb on it to reat the latch. Very soon after this cognitive
breathrough she began to use the human as a box, pushing
and pulling roughy urtil he was nea the doa, and then
climbing hm to read the latch. Finally, at about 18 months,
the gorill a began communicaing with the human. She would
lead him gently by the hand over to the door (gently
compared to the force she used during the "human as box"
phase), where she would extend his hand towards the latch
and repeaedly look from his eyes to the latch and badk again
as though asking Him to open the doar. The remarkable thing
about this experiment was that it appeaed to have captured
the progresson of a young gorilla from an autism-like state
to one in which at least the ID, EDD, and SAM were fully
functional. But once a@ain, the enthusiastic interpretation
may not hold up against a skepticd analysis. GOmez agues
that the gorill a does not necessarily need any concept of mind
or self to have learned how to use the dtention of others to
solve problems. So even the SAM is ruled out, but the
behavior of the aiimal (leading rather than pushing the
human, making eye mntad, etc.) still seems to show at least
the involvement of the ID and EDD. So bah gorill as and
chimpanzees are cgable of attributing a simple form of
intentionality, even if they don't have the full-blown ToM
necessary to redly understand what intentionality entails.

The two experiments above demonstrate one of the
primary difficulties of reseach into ape ToM. There is no



doubt that apes do exhibit behavior that makes them seam
like they have a ToM - the literature is padked with
examples - but experimental attempts to tease out this
ability tend not to stand up to criticisms from the skeptics.
Nevertheless there is a nagging feding among many
reseachers that there is an ape ToM to be discovered.
Consider the following dialog between Koko, a gorilla
taught to communicate with simple sign language, and an
experimenter.

Koko: THAT ME. (Pointing to aphao of abird)
Exp: Isthat redly you?

Koko: KOKO GOOD BIRD

Exp: | thought you were agorill a

Koko: KOKO BIRD

Exp: Can youfly?

Koko: GOOD ("Good' can mean "yes")

Exp: Show me.

Koko: FAKE BIRD, CLOWN. (Koko laughs)

Exp: Youreteasing me. (Koko laughs.) What are you redly?
Koko: (Laughs, and after aminute signs:) GORILLA KOKO.

In this piece of dialog, reported by Patterson and Cohn
(1994 p.285), Koko is clealy engaging in pretend play, a
form of decetion-like behavior redoned by most
reseachers to require full-blown ToM medhanisms.
Adtistic children do not engage in pretend play (seelLedlie,
1991). Unfortunately, even if Koko can be shown to have a
ToM, any good skeptic will point out that we can't
generali zefrom Koko to non-language-using apes.

False Belief Ascription

The seach continues for an experimental paradigm that
will settle the question of ape theory of mind, with most
laboratory work focusdng on false belief ascription. One
such set of experiments tested chimpanzees abiliti es to
discriminate between an experimenter with true beliefs and
an experimenter with false beliefs. Povinelli (1994
describes experiments in which the subjeds had to choose
the mrred container to recave food The subjeds are
seded behind a glass &reen and watch as an experimenter
baits one of the wntainers. The room is arranged so that
the chimp cannot seewhich one is being baited. There ae
two humans involved - a guesser and a knower. The
knower either places the food herself, or watches the food
being placel. The guesser either leaves the room during the
process or stands in the corner with a bag over his head.
When the choices are presented, the knower points to the
corred container and the guesser paints to the wrong one.
The subjed has to understand that the guesser could not
know the answer and choose the mntainer indicated by the
knower.

Rhesus monkeys and threeyea-old children failed this
task completely, choosing strategies such as aways
picking the same @ntainer, or a particular experimenter.
Four-yea-old children performed the task almost perfedly
from the first trial on. But the chimpanzees were amixed

bag. Some of them "got" the task and seleded the crred
container most of the time over several weeks of testing, but
some of them didn't get it at all. What do we make of results
like this? Povinelli i s not sure what to say, an urcertainty that
is refleded in the title of his paper, "What chimpanzees
(might) know about the mind." The two problems are: @) the
poa performance of some dimpanzees, and b) nagging
doubts about how the chimpanzees lved the task. One big
problem with the eperiment was that eah animal was
exposed to many trials over several weeks - ample time to
lean a strategy such as, "don't pick the experimenter with the
bag over his head". In fad, this is one side of the double-
edged sword of ape reseach. As Dennett (1988 paints out,
credive intelligence is hard to catch in the ad¢ - to be sure
you've got it you need to have repetitions, but repetitive
behavior is lesslikely to be the product of genuinely credive
intelli gence

Deception

The other edge of Dennett's sword is represented in the
literature on tadicd deception in apes, which focuses on
aneadotes (albeit rigorously recrded aneadotes) of ape
behavior in a naturalistic setting. Reseachers such as Byrne
and Whiten (1991 simply colled stories in which apes
appea to be engaging in deception, and then analyze them to
seewhat's redly there. In amost al cases, a given behavior
is e once and never again which, as Dennett (1988 points
out, is both the hallmark of credive intelli gence and the bane
of serious research. Almost all such one-off adivities can be
explained away in terms of learned production rules that have
nothingto dowith mental state representations.

One solution is just to colled enough stories until the
weight of evidence seems overwhelming and then dedare a
conclusion. But Byrne and Whiten (rightly) refuse to accept
anything so arbitrary. The one posshility they are left with is
the reaording of episodes in which the behavior cannot be
explained away in production-rule terms. In their paradigm
example, the chimpanzeeBelle was repeaedly shown where
food has been hidden, but repeaedly lost it to Rock, a high-
ranking male. The behavior that ensued is recmunted by
Byrne and Whiten (1991, pp136131):

1. Belle stopped urcovering foodif Rock was around She sat
onit until Rock left.

2. Rock figured this out and if Belle sat in any one placefor
more than a few seands, he shoved her aside and searched
where she was stting, obtaining the food

3. Belle stopped sitting right on the food She sat close
instead.

4. Rock expanded the radius of his sach around the aea
where Belle was stting.

5. Belle eventually sat far away, waiting until Rock looked in
the oppasite diredion kefore going for the food

6. Rock feigned dsinterest until Belle started to move
somewhere. On some occasions, Rock started to wander off
only to whed aroundsuddenly predsely as Bell e was about
to urcover some food

7. Belle started to leal the group away from the food then
doule bad to get it while Rock searched the bogus area



In some trials, a single piece of food was hidden in a
different placefrom the main pile, and Belle would lead
Rock to the single piece before going for the big pile
herself.

8. When Rock started to ignore the single piece ad keep
his eye on Bell e, she had temper tantrums.

According to Byrne and Whiten, the key behavior hereis
item (6), where Rock seans savvy to Bell€'s deception, by
appeaing rot to be interested but then wheding around to
cach Belle in the ad. Byrne and Whiten claim that this
cannot be @nvincingly captured in production rule terms. |
think Byrne aad Whiten are right that this behavior is
difficult to explain without imputing ToM to Rock. But
this is a wegk form of argument at best. There is no proof
that the behavior can't be acounted for any other way.
This is a general problem with Byrne axd Whiten's
approach. A credive person could probably acount for
almost any single behavior in amost any way they wanted,
given enough time. So the important issie remains very
much a matter of opinion based on how plausible one finds
the dternative explanations. Surely we car do better than
this.

A Proposal from the Armchair

There ae basic methoddogicd problems with Byrne and
Whiten's aneadotal approach to deception. But could
deceptive behavior be tested in a laboratory? Probably not.
A game like penny-hiding is probably too uninteresting for
an ape. Perhaps if the objed was omething of interest,
such as a banana, the ge culd be engaged. But what
would motivate the ge to play the role of the hider? With
the banana in hand, the most likely behavior would be to
ed it straight away. The Smarty thief task was suspeded of
being too lingusticdly demanding for children, both for
the verbal responses required and for the instructions that
have to be understood It is not very likely that the task
could be explained to an ape, and we can't have them lean
it by example since that would raise the posshility that
they are learning regularities that have nothing to do with
ToM.

The false belief ascription task that Povinelli tried on
chimpanzees proved to be inconclusive, and furthermore
there ae dways nagging doubts that with multiple trials
the animals are leaning to solve the problem in some
other, less interesting way. A third problem with these
kinds of studies is that they require the ge to apply it's
ToM (if it has one) to human beings. Why should we
assume that chimpanzees £ehumans as equivalent to ather
chimpanzees for ToM ascriptions? True, we gpea
similar, but there is no guaranteethat the ges will al see
the similarities that we do (imagine how alien we must
look to rhesus monkeys!), and therefore if they have a
ToM, there is no guaranteethat it occurs to al of them to
apply it consistently to humans. The only redly "true" test
for ape ToM would be one that tested their belief
ascriptions to other apes of the same species.

So the eperiment | am looking for has a number of
charaderistics. (1) It should not involve repetition. That
means we want a one-shot task that would be performed on
many animals. Idedly the task should be motivating enough
for the ges that they perform it on the first trial. So penny-
hiding is out, as are the "guessr and knower" tasks of
Povinelli. (2) Actuadly, the experiment probably shouldn't
involve a"task" at al in the traditional sense, since tasks
have to be leaned, and that implies repetition. (3) It should
measure the ges ToM of other apes, so al the adors,
including any "experimenters' that are interading with the
apes must be of the same spedes. This condition rules out
Povinelli's tasks a seand time, unless we can train apes to
put bags over their heads and pretend they know where the
foodis (and if we cmuld dothat, we wouldn't need to test for
ToM!) Finaly, (4) The task must be non-lingustic. If it
requires explanation, which is usually the only way around
trial-and-error  repetitive leaning, it's probably too
complicated. Better yet, for an ape subjed, we should
probably not require cmmunicaion of any kind. So the
Smarty thief task is out, and so is the Sall y/Anne task.

Or isit? Suppose we uld play a chimpanzee afilm mede
with chimpanzee ators, professonally produced using
skill ed trainers 0 that it looks as redistic as posdble. We see
three rooms on the screen, conneded by closed doas. One
chimp is in the left room (Sally), the other is in the right
room (Anne). In the ceiter room are two baxes with lids.
Sally enters, places a banana in one of the boxes, and returns
to the left room. While she is pladng the banana, Anne opens
the doa dlightly and peéks at what is going on. Once Sally is
gone, Anne enters, moves the banana from one box to the
other, then leaves again. Then Sally re-enters (we never lose
sight of Sally, she just sits in the left room waiting) and goes
straight over to the box with the banana, retrieves it and
begins to ed it. Assuming our chimp subjed has been paying
attention, and asauming she has a theory of mind, how will
she read? Presumably she will be surprised or excited - an
emotional response that can be measured bah behaviorally
and by taking measurements of autonomic response. On the
other hand, if Sally had gone to the original box and failed to
find the banana, the subjed's readion should be different,
since Sally is doing what would be expeded given her belief
state.

Here ae some of the isaues. (1) You can only show ead
ape one movie. Repeaing one of the movies will habituate
the ge and suppressthe response. Showing both moviesto a
subjed raises the posshility that any differential response to
the seaond movie is a product of surfacedifferences between
the two. We neal the chimps to be surprised, and surprised
for the right reason. That means ead subjed gives you one
data paint for one of the two conditions, and that means we
ned lots of subjeds - probably more than you would find in
any one 00 a laboratory. This problem could be overcome
by inter-laboratory cooperation, but the use of so many
subjeds raises a second isae.

(2) Individual chimps may have different reactions to the
movies. Assuming they understand what's going on, some
may find it funry, others may get angry on Sally's behalf, etc.



But perhaps a baseline wuld be established by habituating
the subjeds to movies of chimpanzees entering rooms,
performing various adions, leasing, re-entering, etc. After
a while, the subjed's responses would hopefully stabili ze
and then the test conditi on could be presented.

(3) There may be a problem convincing the ges to
watch the movies at all. In order to ensure their attention,
we neead some motivation - perhaps a reward for watching
movies attentively. This could be acomplished either by
withholding the reward if the chimp was not constantly
fixated on the screen, or perhaps by offering a dhoice of
pictures and giving a reward for choosing the picture of an
objed that appeaed in the precaling movie.

(4) There may be difficulties measuring and interpreting
behavioral or autonomic responses. This is an isale that
cannot be aldresed from the amchair - it neals to be
considered by the an ape reseachers themselves. But | see
no reason in principle why chimpanzee enotions could not
be distingushed behavioraly, and | see no reason in
principle why the habituation period mentioned in (2)
could not also involve habituation to a blood pesaire or
skin conductance response machine.

(5) There is also the question of whether convincing
Sally/Anne movies can be produced with animal adors.
Again | don't know the aswer to this question, but it
seams possble from the amchair. | have no daubt that a
movie that was convincing to humans could be produced,
but this experiment requires a continuous adion movie - no
cuts or bre&s in the adion that might distrad or confuse
the subjed. That means the important part of the
production is the performance of the animal adors.

(6) Finaly, before we even start with apes, we need to
know whether this version of the Sally/Anne task would
work on human children. First, will they notice the
discrepancy on their own, or do they require spedal
instructions to notice it? Secondly, what are the behavioral
and autonomic manifestations of noticing the discrepancy?
Performing the test on normal and autistic children would
help establish indices to adapt and apply to the ges. But if
the test does not work on humans, then the whole thingis a
washout.

Final Words

Reseach and speaulation on ape theory of mind has been
going on for at least 30 yeas, yet we sean no closer to a
definiti ve theory than we were when it first began. In fag,
given the wegkening of the strong conclusions drawn ealy
on, it almost seams like we've lost ground. Part of this is
simply to dowith the difficulty of animal experimentation
in general and ape experiments in particular. Apes have
their own minds (even if they don't know it) They neeal to
be wnvinced to participate in experiments, oriented to the
relevant parts of the tasks, and usualy trained to perform
them. This paradigm undermines our ability to clealy
document ads of creaive intelligence On the other hand,
if we just wait for isolated ads of folk psychologicd
brilli ance, we end up with a bunch of stories that with a

littl e imagination can be explained away. The propaosa in this
paper is in a way a combination of the two paradigms - it is
the statisticd study of singe areadotes. The main advantage
of studying emotional response is that we don't have to train
the animals. If the experimental method is defined carefully
enough it could be dmost as good as if we had explicitly
asked the animals "which box will Sally look in?' The
disadvantage is that differences in individual chimpanzee
personality, combined with the large numbers of animals
required, may make the experiment quite difficult and costly
to carry out.
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