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Abstract. Three methods (anecdote collection, conditional discrimination training and trapping) used to
investigate the possibility that primates attribute mental states are evaluated with reference to recent
studies employing these methods. No convincing evidence of the phenomenon is found, and it is argued
that none of these current methods could provide such evidence. In each case, behaviour consistent with
the attribution of a mental state to an interactant could also be the result of associative or inferential
learning about observable properties of the interactant’s appearance or behaviour. A fourth method of
investigation, which triangulates on mental state attribution using conditional discrimination training
followed by transfer tests, is recommended as having the potential to provide evidence of mental state
attribution in animals. It is argued that progress in this field has been hampered by a lack of fuli recognition
that animals may learn inferentially about observables, and engage in associative learning without explicit

training; and by misconstrual of the relationship between ‘behaviourism’ and mental state attribution.

The question of whether animals “attribute mental
states’ to other animals (Cheney & Seyfarth 1990a, b,
1992} is at the core of investigations of ‘theory of
mind’ (Premack & Woodruff, 1978), ‘tactical
deception’ (Woodruff & Premack 1979; Mitchell
1986; Whiten & Byrne 1988), ‘Machiavellian intelli-
gence’ (Byrne & Whiten 1988), “politics’ {De Waal
1982), the ‘social function of inteliect’ (Humphrey
1976), the ‘Panglossian paradigm’ (Dennett 1983),
and ‘mind reading’ (Krebs & Dawkins 1984) in
animals. These investigations tend to assume that
primates have first-order mental, or intentional,
states, such as beliefs about the world around them,
and seek evidence that they also have certain
higher-order mental states, namcly beliefs about
the beliefs of other animals. Research of this kind is
commonly percecived as having been unreasonably
stultified by psychological behaviourism, and as
enjoying a period of genuine progress in the clean
air of late 20th-century cognitivism (Goodali 1971,
1986; Menzel 1974; De Waal 1982; Dennett 1983;
see Kummer et al. 1990 for a contrary view).

The renaissance has certainly led to adaptation
and refinement of the methods used to assess men-
tal state attribution, and penetrating discussion of
its evolutionary implications. However, I argue
that there is still no convincing evidence of mental
state attribution in non-human animals, and that
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most current methods of investigation do not
have the potential to provide such evidence.
Four empirical methods, anecdote collection,
conditional discrimination training, trapping and
triangulation, will be distinguished and evaluated
with reference to recent studies employing those
methods. The first three are ineffective because,
although they yield behaviour consistent with the
attribution of a mental state to an interactant, that
behaviour could also be the result of associative
or inferential learning about observable properties
of the interactant’s appearance or behaviour.
Confidence in these methods appears to arise from
a lack of full recognition that animals may engage
in associative learning without explicit training,
and in inferential learning, or ‘reasoning’, about
observables. A fourth method of investigation,
which triangulates on mental state attribution
using conditional discrimination training followed
by transfer tests, will be recommended as having
the potential to provide evidence of mental state
attribution in animals.

COLLECTING ANECDOTES

It has recently been implied that, under certain con-
ditions, a collection of anecdotes may be sufficient
evidence of mental state attribution (Whiten &
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Byrne 1988). In this context, ‘anccdotes’ refers to
narratives describing spontaneous social inter-
actions among free-living animals. For example:
‘One of the female baboons [Papie anubis] at Gilgil
grew particularly fond of meat, although the males
do most of the hunting. A male, one who does not
willingly share, caught an antelope. The female
edged up to him and groomed him until he lolled
back under her attentions. She then snatched the
antelope carcass and ran’ (Jolly 1985). This report
raises the possibility that primates can ‘distract
with intimate behaviour’ (Whiten & Byrne 1988,
page 238), one of many categorics of deceptive
behaviour that may involve the agent forming
beliefs about, or ‘representing’, the beliefs of a
social interactant. Thus, the female baboon may
have believed that, while being groomed, the male
would be ignorant of her intentions; that he would
believe something other than that his meat was in
jeopardy.

Whiten & Byrne emphatically rejected the view
that single anecdotes of this kind can be anything
more than a starting point for more systematic
research. However, in stressing the value of ‘mul-
tiple records’ they implied that a collection of
anecdotes relating to the same category of behav-
1our will constitute reliable evidence of mental state
attribution provided that (1) the anecdotes come
from independent observers, and (2) each provides
evidence that the act involved the agent represent-
ing the viewpoint and/or beliefs of others. The first
requirement is designed to ensure that the type of
act in question really took place. The testimony of a
single observer has to be viewed with scepticism
because he or she may have failed to note, or have
forgotten, an important pari of the incident.

Unlikethefirst, Whiten & Byrne’s second require-
ment would be impossible for any anecdote to fulfil.
An anecdote could not provide evidence that an act
involved the agent representing the beliefs of others
because it could not eliminate alternative, plausible
interpretations of the act. Consider the example of
the carcass-snatching female baboon. As Whiten &
Byrne acknowledged, rather than being based on
mental state attribution, her act may have been
simply fortuitous. It may have been no more than
coincidental that the female began grooming the
male when he was holding the carcass, and made a
grab for the carcass when he was lolling back. One
way of evaluating this possibility, without conduct-
ing an experiemnt, would involve taking baseline
measures and calculating probabilities. For
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example, one could measure the frequency with
which female baboons groom males who are not in
possession of a valuable resource, and thereby
assess the probability that the female in the narra-
tive groomed the male because he was holding a
carcass. If the probability turned out to be low, this
procedure would allow the ‘fortuitous’ explanation
to be discounted. However, it is not clear that the
evidence would then be ‘anecdotal’, unless one
chose with scant justification to refer to the products
of all observational studies as ‘anecdotes’.

More intractable problems emerge when one
considers another possibility that would also have
to be ruled out before an anecdote could fulfil the
second requirement and thereby provide evidence
of mental state attribution. This is the possibility
that the behaviour was acquired through associat-
ive learning. For example, the female baboon may
have snatched the carcass when the male was lolling
back, not by chance, and not because she attributed
to him a mental state of ignorance, but because in
the past similar acts had proved rewarding when
executed in relation to supine individuals. That is,
the female could have snatched food from con-
specifics on many previous occasions, initially
without regard to their posture, but if she got away
with it when the victim was supine, and not when
the victim was upright, she might have acquired
an association between the stimulus Supine con-
specific+ Food, and the response Snatch food, such
that exposure to the one would trigger the other.

Whiten & Byrne (1988) implied that field obser-
vations could distinguish behaviour that is the
product of associative learning and mental state
attribution when they recommended that anecdotes
should be accompanied by information bearing on
the question of whether the behaviour arose
‘through a specific mechanism, for example, trial-
and-error learning’ (Whiten & Byrne 1988, page
244). However, they did not indicate what kind of
observations would be relevant. Students of animal
behaviourused to assume that trial-and-error learn-
ing occurs gradually, while the effects of inferential
learning, or reasoning, suddenly become apparent
in behaviour (e.g. Kohler 1925). If this were true,
and if field notes could indicate reliably whether
learning was gradual or abrupt (and if this was still
counted as ‘anecdotal’ evidence), then it may be
possible using the anecdotal method to assess
whether an animal had acquired a behaviour
through associative learning or some inferential
process. But it is not true. The many reports of
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one-trial food aversion learning in rats, Rafius
spp., show that associative learning can be abrupt
(e.g. Kaye et al. 1988), and evidence that animals
acquire beliefs about the relationship between lever
pressing and food in the course of instrumental
training (Dickinson & Dawson 1988, 1989; Heyes
& Dickinsen 1990) implies that the consequences of
inferential learning may only gradually become
apparent in behaviour. It may be possible to dis-
tinguish associative from inferential learning using
‘reinforcement revaluation’ procedures (Heyes &
Dickinson 1990}, but it is unlikely that these could
be implemented under field conditions, and if they
could, the data would no longer be in any sense
‘anecdotal’.

The questions of how and where associative and
inferential learning may be distinguished do not
warrant extended consideration here, Even if field
data could show that a behaviour has been acquired
through an inferential, or reasoning, process, it
would have another, more important, hurdle to
cross before it could be regarded as cvidence of
mental state attribution: it would have to show
that the subject had been reasoning about the
mentai states of other animals, and not about their
observable characteristics. In relation to studies of
mental state attribution, the crucial question con-
cerns what, not how, the animal has learned. What
matters is that the female baboon may have been
acting on the basis of learning about appearance
or behaviour, not about the relationship between
these observable properties of other animals and
their mental states. In short, she may have
snatched merely because the male was ‘lolling
back’, not because she took lotling back to be indi-
cative of a particular kind of mental state, i.c.
ignorance.

No single anecdote could provide convincing evi-
dence that an animal’s behaviour was influenced,
not by a social interactant’s appearance or behav-
iour, but by a mental state attribution based on
those stimuli, and strictly interpreted, Whiten &
Byrne’s second requirement suggests that a collec-
tion of anecdotes could do no better. That require-
ment implies that a collection of anecdotes will
provide convincing evidence of mental state attri-
bution only if each anecdote in the collection indi-
cates that the act involved the agent representing
the viewpoint and/or beliefs of others. However,
their research method belies this conclusion, and
suggests that the problem would be overcome if a
number of anecdotes, each relating to the behav-
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iour of a different individual, implicate a common
mental state attribution. Such data would not, in
fact, be persuasive since ¢ach animal could have
been acting on the basis of observable cues, and this
interpretation would be plausible even if the cues
available to each animal were different.

Consider three animals observed, on separate
occasions, snatching food that was previously
available to a conspecific. The first grooms the con-
speeific and snatches when they are supine, the
second presents and grabs when the male is sexually
excited, and the third throws a missile and makes
his move when the conspecific is giving chase. We
humans might feel inclined to attribute the state of
‘intending to deceive with intimate behaviour to all
three animals, but the potential to attract the same
mental state attribution from us might be the sum
of what the three have in common as regards men-
tal state attribution. Even if we could be sure
that none of them had simply been lucky, and that
all of them had acquired the behaviour through
some inferential process, it would be fully plansible
that they had learned to snatch from supine, sexually
excited, and departing individuals, respectively.

TRAINING: CONDITIONAL
DISCRIMINATION

A second method of investigating mental state
attribution was used by Woodruff & Premack
(1979) in their seminal work on ‘theory of mind’ in
chimpanzees, Pan troglodytes. It was coustrued by
them as providing the animals with the opportunity
to deceive human trainers in a laboratory setting.
More generally, the method consists of subjecting
animals to a conditional discrimination training
procedure which, it is assumed, will be successful
only if the animals are capable of attributing mental
states to others. Although designed to overcome
the interpretative problems encountered by an
anecdotal method, it succeeds in surmounting only
one of the two major problems. The discrimination
training method can eliminate the possibility that
behaviour that is apparently based on mental state
attribution is, in fact, merely fortuitous, but it
cannot discount the possibility that animals are
reacting to observables, rather than mental states
assumed by the animal to be correlated with those
cues.

Woodruff & Premack tested their chimpanzees
for both ‘production’ and ‘comprehension’ of



180

deceptive communications but, since the results of
both tests are subject to the same range of interpret-
ations, the production test alone will be considered.
Al the beginning of each trial in this component
of Woodruff & Premack’s study, a chimpanzee
observed the baiting of one of several inaccessible
containers. After baiting, a person playing one of
two roles entered the room. When playing the
‘competitive trainer’ they were dressed in white and
behaved in a brusque manner in relation to the
chimpanzee, but when playing the ‘cooperative
trainer’ they dressed in green and were friendly
towards the chimpanzee. The trainer was allowed
to search one container for food, and had been
instructed to select the container that the
chimpanzee appeared to be indicating through its
orientation and/or gestures. If a cooperative trainer
selected the correct container, the chimpanzee was
given the food, and if he selected an incorrect
container the chimpanzee ended the trial empty
handed. If a competitive trainer selected the
correct container, he ate the food himself and the
chimpanzee got nothing, but if he selected an incor-
rect container, the chimpanzee was given the food.
Four animals were trained in this way, and in each
case after 120 trials the cooperative trainer showed
greater choice accuracy than the competilive
trainer, and measures of the chimpanzee’s orien-
tational responses showed that they were turning
towards, and gazing and pointing at, the baited con-
tainer more often in the presence of the cooperative
than the competitive trainer.

The consistency of the chimpanzees’ behaviour
shows that they were behaving systematically in
relation to the cooperative and competitive
trainers. Tt was not by chance that their behaviour
heightened the salience of the baited container
more often on trials with the cooperative trainer
than on trials with the competitive trainer. How-
ever, the question remains as to what, as far as the
chimpanzees were concerned, was the difference
between the two types of trial. Did they, as the role
labels suggest, attribute different sets of mental
states to the two types of trainer, or did they merely
react to differences in their appearance and behav-
iour? Fleshing out these possibilities, if mental state
attribution was involved, the chimpanzees’ behav-
iour might have been a consequence of the follow-
ing sort of reasoning: ‘Both trainers believe the
food to be hidden in the container that I indicate. If
he finds the food, the one in green will give it to me
because he likes me and wants to help me, but if the
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trainer in white finds the food he will eat it himself
because he doesn’t like me and wants to get ahead.
Therefore, I will indicate the baited container for
the chap in green, and an empty container for the
one in white; I will deceive him’. This is the reason-
ing about mental states (RAM) interpretation. If,
on the other hand, the chimpanzees were acting on
the basis of reasoning about observables (RO),
their thoughts might be rendered; *Both trainers go
to the container that I indicate. If he finds the food,
the trainer in green will give it to me, but if the one
in white finds the food T won’t get any. Therefore, [
will indicate the baited container in the presence of
the trainer in green, and the empty container in the
presence of the one in white.” Evidence that animals
are capable of reasoning or inferential learning
about observables has been provided by studies of
both chimpanzees (Premack & Premack 1983) and
rats (Dickinson 1988).

The principal problem with this discrimination
training method is that it does not allow an RO
interpretation to be discounted in favour of a RAM
interpretation, because it confounds the two rel-
evant variables. In order to show that behaviour
that may reflect mental state attribution does not
instead occur by chance, it seeks evidence that dif-
ferent behaviour will occur under conditions that
seem likely to support different mental state attri-
butions. However, since we assume that animals’
mental state attributions, if any, will be based on
their experience of the target’s appearance and
behaviour, conditions that might support different
mental state attributions will also have different
observable characteristics, and if these are consist-
ent across trials, discriminative behaviour could be
based on them alone.

Rather than attempting to support a RAM
interpretation over a RO account of their
chimpanzees’ behaviour, Woodruff & Premack
{1979) argued against a ‘conditioning’ explanation
which also assumes that the animals were sensitive
only to the observable differences between the
cooperative and competitive trainers. According to
the conditioning, or associative learning, account
considered, the chimpanzees may have learned a
number of stimulus—response associations. For
example, they received food each time the following
sequence of events occurred; container A baited,
green trainer enters the room, chimpanzee orignts to
container A. Consequently, the chimpanzees may
have experienced an ‘urge’ to orient towards A {the
response)whenever they saw container A baited and
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the green trainer enter (the compound stimulus).
According to this account, the chimpanzees did not
engage in any sort of reasoning, or even expect their
behaviour to have any particular outcome.
Woodruff & Premack (1979) tried to discount
this conditioning interpretation by, for example,
peinting out that the chimpanzees learned to indi-
cate the baited container in the presence of the
cooperative trainer faster than they learned to indi-
cate an unbaited container in the presence of the
competitive trainer. This pattern of results is con-
sistent with a ROM interpretation if one assumes
that it is easier or more natural for chimpanzees to
formulate honest rather than deceptive intentions,
but, as the authors acknowledged, it can also
be argued to be consistent with a conditioning
interpretation. An associative learning process
may, for instance, have been working with an
innate disposition (o approach rewarding stimuli
in the case of the cooperative trainer, and against
the same tendency in the case of the competitive
trainer. This debate, about the process of learning,
is far from trivial, but it is not necessary to examine
the various arguments in detail because a resolution
could not make Woodruff & Premack’s study, or
the discrimination training method more generally,
provide convincing evidence of mental state attri-
bution. Even if we could be sure that associative
learning was not responsible for the chimpanzees’
behaviour, we still would not know whether they
were reasoning about mental states or observables.

TRAPPING

Several investigators (Dennett 1983; De Waal 1986;
Whiten & Byrne 1988; Cheney & Seyfarth 1990a, b,
1992), while acknowledging the virtues of an exper-
imental over a purely anecdotal approach, have
erroneously assumed that the principal weakness of
the discrimination {raining method lies in the fact
that it provides “prolonged training histories for the
behaviourists to point to in developing their rival,
conditioning hypotheses as putative explanations
for the observed behaviour” (Dennett 1983, page
348). Consequently, they recornmend the adminis-
tration of experimental tests of mental state attri-
bution to animals that have not been given any
explicit training. Following Dennett (1983), I refer
to this as the ‘trapping’ method because it uses a
human device, an experiment, to try to identify,
or capture, an ability which may have developed
naturally. In effect, the trapping method seeks
to reduce uncertainty about what an animal has
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learned (what it believes, represents or knows about
other animals) by withholding explicit training.

Cheney & Seyfarth {1990a) studied Japanese and
rhesus macaques, Macaca fuscata and M. mulatia,
in one of the very few attempts to put the trapping
method into practice. They conducted two exper-
iments but, since both are subject to the same inter-
pretive problems, I will describe only one of them.
At the beginning of each trial, female Japanese
macaques were allowed to see, either in the presence
of their offspring or alone, that food or a predator
was hidden in an enclosure (four conditions). The
offspring was subsequently released into the enclos-
ure and it was anticipated that, if the females attri-
buted knowledge to ajuvenile that had been present
during the first stage of the procedure, and ignor-
ance to a juvenile that had been absent, they would
make more food or predator calls on juvenile-
absent trials. In fact, the mothers called with
the same, low frequency when the offspring had
been present and when it had been absent at the
beginning of the trial.

While acknowledging that, like all null results,
the outcome of this experiment is difficult to inter-
pret, Cheney & Seyfarth viewed it as evidence that
monkeys, in contrast with chimpanzees, are
incapable of attributing mental states. This tenta-
tive conclusion may have been valid if the design of
the experiment had been such that a positive out-
come would have supported the contrary view, i.e.
that monkeys can attribute mental states. In fact, a
positive outcome (more calling in the juvenile-
absent condition) would not have supported this
conclusion because it could have been interpreted
in at least two other ways. First, the mothers could
have varied their calling rate with differences in the
behaviour of offspring during juvenile-present and
juvenile-absent trials. In support of this interpret-
ation, the results showed that when the hidden
object was a predator, juveniles crouched and
huddled near their mother more on juvenile-present
than on juvenile-absent trials; and when food was
hidden, they took longer to find it on juvenile-absent
than on juvenile-present trials. Second, the mothers
could have varied their calling rate according to
whether they remembered their offspring to have
been present or absent at the beginning of the
trial. Maki (1979}, among others, has shown that
pigeons, Columba livig, can learn to peck one key if
they remember being given food several minutes
carlier at the beginning of the trial, and a different
key if they remember not receiving food at that
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juncture. Inan analogous way, the female macaques
may have learned, by assoctation or throughreason-
ing, that cailing to a recently absent offspring affects
their behaviour more, or with a more positive out-
come, thancalling to an offspring that has remained
nearby. Thus, Cheney & Seyfarth’s experiment
would not have provided evidence of mental state
attribution even if it had had a positive outcome,
and therefore its negative outcome cannot be
regarded as even suggestive evidence that monkeys
are unable to attribute mental states. This exper-
imental method, and the trapping method more
generally, simply lacks the power to provide a posi-
tive or negative answer to the guestion of whether
animals attribute mental states.

It is hardly surprising that the trapping method is
unsuccessful when one views it as an attempt to
reduce uncertainty about what an animal has
learned by withholding explicit training. In the case
of discrimination training of the kind used by
Woodruff & Premack (1979), we cannot assume
that the animals have learned about mental states
because we know that in their relevant experience
putative variations in the social interactant’s men-
tal state have been confounded with variations in
their observable characteristics. In the case of
spontaneous learning, we do not know whether
such confounding has occurred in the course of the
animals’ relevant experience, but we cannot under
these circumstances legitimately adhere to the
adage *What the eye doesn’t see, the heart doesn’t
grieve over’. We cannot assume that no such con-
founding has taken place, simply because we have
not taken the opportunity to observe it. Instead, we
need evidence that the animals have not learned a
straightforward discrimination between observ-
ables, and a trap of the kind used by Cheney &
Seyfarth could not yield that evidence because the
confound that exists in the test (e.g. between recent
presence and knowledge, and recent absence and
ignorance), could also have been present during
learning.

TRIANGULATING

The ‘triangulation’ method consists of conditional
discrimination training followed by transfer test-
ing, and it has recently been used by Povinelli et al.
(1990) to investigate mental state attribution in
chimpanzees.

At the beginning of each trial in the first, dis-
crimination training, stage of Povinelli et al.’s pro-
cedure, a chimpanzee was in a room with two
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trainers. One trainer, designated the ‘Guesser’, left
the room, and the other, the ‘Knower’, baited one
of four containers. The containers were screened
such that the chimpanzee could see who had done
the baiting, but not where the food had been placed.
After baiting, the Guesser returned to the room,
the screen was removed, and each trainer pointed
directly at a container. The Knower pointed at the
baited container, and the Guesser at one of the
other three, chosen at random. The chimpanzee
was allowed to search one container, and to keep
the food if it was found. If the chimpanzee chose
an incorrect container, the Knower displaced the
correct cup and showed the contents to the
chimpanzee.

Two of the four animals tested in this way
quickly acquired a tendency to select the container
indicated by the Knower more often than that indi-
cated by the Guesser, but this does not necessarily
mean that they attributed knowledge of the food’s
location to the Knower. The roles of Knower and
Guesser were randomly assigned to the trainers at
the beginning of each trial and, unlike those in
Woodruff & Premack’s (1979) study, the trainers
did not alter their appearance or general behaviour
betweenroles. However, the successful chimpanzees
could simply have learned to choose the container
indicated by the trainer who did the baiting, or who
was in the room at the time of baiting. The second,
transfer, stage of the procedure was designed to test
these hypotheses against the possibility that the
chimpanzees were attributing knowledge to the
Knower.

Ineach of the 30 trials in the second stage, baiting
was done by a third trainer in the presence of both
the Knower and the Guesser, but during baiting the
Guesser had a paper bag over his head. Povinelli
et al. anticipated that if, in the first stage, the
chimpanzees had simply learned to select the cup
indicated by the trainer who had done the baiting,
or who was present during baiting, then their choice
accuracy would go down in this second stage. Now
that both trainers were present throughout the trial,
and neither did the baiting, the chimpanzees would
be confused. In fact, the chimpanzees are reported
to have shown excellent transfer; no decrement in
choice accuracy between stages | and 2, training
and transfer.

Povinelli et al. interpreted their findings as evi-
dence that chimpanzees are capable of ‘modelling
the visual perspectives of others’. They interpreted
the animals’ choice behaviour as having been
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guided, not by particular observable cues {active
versus absent, or bag versus no bag, during bait-
ing), but by something which the animals took
these cues to indicate: whether or not the trainer
had seen where the food was placed. In our, human
theory of mind, the link between seeing and believ-
ing is so strong that, if this interpretation were fully
supported, then [ would regard the experiment as
providing convincing evidence of mental state
attribution in chimpanzees.

Unfortunately, two features of the study prevent
it from supporting this interpretation. First,
transfer was measured in a less than sensitive way,
by comparing the relative frequencies of Knower,
Guesser and Other choices for the last 50 trials
of stage 1 with those for the 30 trials of stage 2.
Consequently, there may have been a decrement in
performance at the beginning of stage 2, indicative
of re-learning, that was not detected. Second,
Povinelli et al. did not indicate whether the
chimpanzees had ever seen a person with a bag over
their head before, or how they reacted to this sight
in stage 2. It is very unlikely that the chimpanzees
were accustomed to dealing with *bagged’ humans,
but if they were, their smooth transfer performance
might have been due to prior learning that such
people are poor cues. On the other hand, the
bagged trainer might have been a novel and rather
alarming stimulus from which they averted their
gaze. If so, this might also explain the chimpanzees
tendency tocontinueinstage 2 toselect thecontainer
indicated by the Knower.

These objections to Povinelli et al.’s study as evi-
dence of mental state attribution are quite different
from those raised in relation to the other studies
reviewed in this paper. Rather than suggesting that
the method is fundamentally flawed, they reflect
relatively trivial problems which could be over-
come by (1) more careful data analysis, (2} ensuring
that the chimpanzees had not had prior experience
of people with bags over their heads, and (3)
instructing the Knower to put a bag over his head in
stage 2, just after baiting and before the two trainers
begin to point. They should not obscure the fact
that conditional discrimination training followed
by transfer tests could provide a powerful method
of investigating whether animals attribute mental
states.

The power of the triangulation method lies in the
fact that it requires animals to distinguish one men-
tal state, X (e.g. knowing where the food is hidden),
from another, Y (e.g. not knowing where the food is
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hidden), in two or more situations which differ in
terms of the observable cues that might be corre-
lated or confounded with X and Y. In the training
sitvation, X is confounded with feature A {e.g. did
the baiting) and Y with feature B (e.g. absence dur-
ing baiting) of the social interactants’ appearance
or behaviour, but in the transfer test, X and Y are
correlated with features C (e.g. no bag during bait-
ing) and D (e.g. bag during baiting), respectively. If
the animal’s behaviour is unchanged despite this
shift in observable stimuli, and if the most plausible
account of the relationship between A and C on the
one hand, and B and D on the other, construes them
as indicators or manifestations of X and Y, respect-
ively, then one has evidence of the atiribution of
mental states X and Y.

Thus, triangulation has the potential to over-
come the problem of confounding or correlated
cues, not primarily by virtue of the quality of a
single test or measurement procedure, but by com-
pounding tests, each of which is highly fallible but
in a different way. As the term ‘triangulation’
implies, two carefullychosen performance measures
are necessary and potentially sufficient to triangu-
late on a mental state attribution. However, given
the fallibility of individual measures, it will often
be advantageous to use more than two tests. For
example, Povinelli et al. could have added a third
stage to their experiment, in which both the
Knower and Guesser were present while a third
party baited a container, but with the Guesser’s
view obstructed by a screen similar to the one used
to hide the containers from the chimpanzee. If the
animals had continued under these conditions to
select the container indicated by the Knower, then
the interpretive problems associated with the stage
2 bag test would, in effect, have been overcome.
There would be good reason to believe that the
chimpanzees had attributed a mental state to the
Knower, despite the fact that performance in each
of the transfer tests could, when considered in
isolation, be otherwise explained.

I refer to this method as ‘triangulating” because
the use of conditional discrimination training fol-
lowed by transfer testing is one way of implement-
ing an experimental design to which Campbell (e.g.
1953) assigned that term. This design, and the
implementation here described as triangulation,
are used widely in both psychology and biology.
For example, in the study of animal cognition,
conditional discrimination training followed by
transfer testing has been used to find out whether
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animals identify locations with respect to single
cues or configurations of stimuli (e.g. Susuki et al.
1980; Morris 1981); whether they rehearse or use
mnemonic strategies to remember events (Maki
& Hegvik 1980; Cook et al. 1985); and to investi-
gate the possibility that animals have concepts
{(Herrnstein et’al. 1976; D’Amato & Van Sant
1988). In spite of its widespread use, and the long-
standing recognition by both scientists and philos-
ophers that the design has considerable value {¢.g.
Peirce 1936/1868; Levins 1966; Laudan 1971;
Wimsatt 1981), the virtues of triangulation have
been most clearly elucidated in Campbell’s {e.g.
1953, 1963, 1969) discussions of social science
methodology and evolutionary epistemology.

ILLUSORY TRIANGULATION

A further study by Povinelli et al. (1992) underlines
the fact that an experiment’s potential to triangu-
late on mental state attribution lies primarily in the
logic of its design, rather than its procedural details.
The apparatus and procedure used in this study
were similar to those of the Knower—Guesser
experiments described above, but the design was
rather different. After simple, rather than con-
ditional, discrimination training, the animals were
given a novel task, rather than a transfer test. That
is, their second problem could not be solved using
the same cues and responses as the first. Four
chimpanzees took part in the experiment, and each
was paired with a human trainer. In the discrimi-
nation training phase, two of the chimpanzees were
given a ‘cue detection’ problem, and two were given
a ‘cue provision’ problem. On each trial in the cue
detection task, one of four containers was baited
within view of the trainer, butnot of the chimpanzee.
The trainer than pointed at the baited container,
and if the chimpanzee selected that container bv

Animal Behaviour, 46, 1

with the cue provision problem, and vice versa. In
three of the four subiects, this switch did not result
in a significant decline in choice accuracy.

The results of this experiment were taken to indi-
cate that chimpanzees are capable of ‘cognitive
empathy’ or ‘role taking ... the ability to adopt
the viewpoint of another individual’ (Povinelli
et al. 1992), but they are subject to a much simpler
interpretation. The chimpanzees may have quickly
achieved a high level of accuracy on the second
task, not because the first had altowed them to
imagine the situation from another’s perspective,
but because they had learned most of what they
needed to know to solve the second problem during
pretraining and outside the experimental situation.
During pretraining, all of the chimpanzees had
learned 1o pull the levers to obtain food, and
Povinelli et al. (1992) reported that their subjects
commonly exhibited and encountered pointing
behaviour in their day-to-day laboratory lives. If
the results had shown that each problem (cue detec-
tion and cue provision) was learned faster when it
was presented second than when it was presented
first, then there would be reason to believe that
some feature of the first task had facilitated per-
formance in the second. However, even in this case,
furtherexperiments, varying the requirementsof the
first task, would be necessary to find out which fea-
ture was enhancing second task performance, and it
is not ¢lear which manipulations, if any, could pro-
vide unambiguous evidence that the opportunity
for mental state attribution was responsible. Thus,
although this task-switching experiment was
superficially similar to the earlier study by Povinelli
et al. (1990), it lacked the potential to triangulate on
mental state attribution.

The anecdotal method provides another example
of illusory triangulation. In their attempt to revital-
ize anecdotal investigation of mental state attri-
bution. Whiten & Bvrne {1988) have emphasized

pulling one of four levers, both the chimpanzee and
the trainer were given food. On each trial in the cue
provision task, one of four containers was baited
within view of the chimpanzee, but not of the
trainer. If the chimpanzee then behaved such that
the trainer could select the correct container using
the chimpanzee’s gestures or orientation, both
parties were given food. When each chimpanzee
had attained a high level of accuracy in its task,
the problems were switched. In this second phase
of the procedure, the chimpanzees that had been
given the cue detection problem were confronted

the value of ‘multiple records’, and the triangulation
method involves ‘multiple measures’. Viewed in this
way, the two appear very similar, and yet triangu-
lationis, and Whiten & Byrne’s method of anecdote
collection is not, an effective means of finding out
whether animals attribute mental states. Why?
Not all sets of records or measurements have the
same virtues, and the value of any particular set
depends on (1) the relationship between each
measure (e.g. test procedure or anecdote) and the
hypothetical object of measurement (e.g. a higher-
order mental state), and (2) the relationship
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between the measures themselves. More specifi-
cally, in order to provide a trustworthy ‘reading’,
(1) each measure in the set must have a clear theor-
etical or empirically established refationship to
the object of measurement, and (2) the various
measures must be similar enough to detect the same
object or phenomenon, but different enough to
avoid being subject to the same errors. A physical
example of triangulation illustrates these points
(Crano 1981). Tt is possible to identify reliably the
origin of a stationary radio signal using two or
more mobile, directional antennae only if (1) each is
close enough to the source to pick up the signal, and
(2} the antennae are distributed in space such that
their projections intersect.

In the case of anecdote collections, the measures
are informal reports of the behaviour of free-tiving
animals, and the measuring instruments are the
people who make the observations and write the
reports. The kind of collection favoured by Whiten
& Byrne fails to provide evidence of mental state
atiribution on both of the counts listed above.
The link between a measure and the thing-to-be-
measured is weak because field observers are look-
ing for and reporting behaviour that appearsto be a
product of reasoning. As [ have argued above, it is
not only extremely difficult to distinguish reasoning
from other, non-inferential forms of learning
in animals, but an animal is no more likely to
reason about mental states than about observables.
Consequently, a measure of reasoning {(even a good
one) is a poor indicator of mental state attribution;
the antennae are too far from the source.

Turning to the second count, as envisaged by
Whiten & Byrne (1988), the measures contributing
to a collection of anecdotes are both too close
together and too far apart to triangulate on a
higher-order mental state; the antennae projections
are either parallel, or fail to intersect because
they cannot pick up the same signal. Anecdotal
measures are too close together whenever the
people who make the relevant observations share
important assumptions about, for example, the
cognitive capacities and social organization of pri-
mates, and they are too far apart whenever they are
taken from different animals.

The importance of taking multiple measurements
from each animal can be illustrated by analogy.
Emagine that one needed to know whether a fruit
bowl, offered to a group of diners one evening, had
contained a kiwi fruit. Perhaps one of the diners
was poisoned that night, and the enquiryis part ofa
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murder investigation. None of them has a clear
recollection, but one diner reports that there was a
furry fruit in the bowl, another says that they saw
something greenish, and a third remembers some-
thing ovoid in shape and approximately 5cm in
diameter. If they were all remembering qualities of
the same object, then one could be fairly confident
that the bowl contained a kiwi fruit, but if they were
recalling features of different objects, it is at least as
likely to have contained a peach, an apple and a
plum. Similarly, if one animal reliably behaves
towards one or several others as if they were ignor-
ant of the location of food when they (1) had a bag
over their head, (2) were out of the room, and (3}
had their view obstructed by a screen, during food
placement, then that animal provides promising
evidence of mental state attribution, but three dif-
terent animals observed under conditions 1, 2 and
3, respectively, do not. In the case of the trio of
animals, we have no reason to doubt that each has
learned independently to respond to the observable
cues in conditions 1, 2 and 3. In contrast, provided
that one or two of the situations are novel, the
single animal may be extrapolating across them on
the basis of a mental state attribution.

Thus, the anecdote collection or ‘multiple
records’approach givestheillusion of triangulation;
itis presented as a means of identifying mental state
attribution through convergent operations, but it
does not in reality have the potential to do so. How-
ever, it is possible that the approach is not intended
as a means of finding out whether animals can attri-
bute mental states. Perhaps it assumes that animals,
or at least some primates, can attribute mental
states, and is designed to find out about one par-
ticular use of that capacity, deception. If so, it is
jumping the gun. Triangulation provides a poten-
tial means of finding out whether animals are
capable of mental state attribution, but there is no
convinging evidence yet in hand.

The illusion of triangulation has also emerged in
the more general literature on primate cognition,
It has been argued that the results of studies of
mirror-guided body inspection (commonly and
misleadingly known as ‘self-recognition’) and imi-
tation in primates provide convergent evidence that
apes can, and monkeys cannot, attribute mental
states (e.g. Gallup 1982; Cheney & Seyfarth 1990b,
1992; Povinelli et al. 1990; Whiten & Byrne 1991).
The argument is not persuasive for two reasons (see
Heyes, in press a, b for reviews of research on self-
recognition and imitation similar to the present
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analysis of mental state attribution). First, the
studies in question do not provide unequivocal evi-
dence that the members of any primate species are
capable of either mirror-guided body inspection
{Heyes, in press b) or imitation (Galef 1988, 1992;
Visalberghi & Fragaszy 1990). Second, even if they
showed that mirror-guided body inspection and
imitation occur in apes, but not in monkeys, it
could not be inferred that apes can, and monkeys
cannot, attribute mental states, because mirror-
guided body inspection and imitation do not require
mental state attribution. Mirror-guided body
inspection requires an animal to distinguish sen-
sory inputs generated by the state and operations of
its own body from other sensory inputs, and to
detect contingencies, within the former category,
between direct feedback and novel, displaced visual
feedback (Heyes, in press b). It would not require
the mirror-user to appreciate that its mirror
image resembles another animal’s view of its body.
Simifarly, in order to imitate, an animal must be
capable of mentally representing the actions, but
not the mental states, of a model (Heyes, in press a).
Although it is not necessary, both mirror-guided
body inspection and imitation could involve mental
state attribution. However, by the same token,
mental state attribution could be occurring when-
ever an animal navigates around, rather than
collides with, an active conspecific.

In connection with the hypothesis that apes and
other primates differ in their capacity for mental
state attribution, it should be noted that Povinelli
et al. have used their triangulation procedure
(described above) to test rhesus monkeys (Povinelli
et al. 1991) as well as chimpanzees (Povinelhi et
al. 1990). The outcome of this rare and admirable
attempt to compare primate species within a com-
mon paradigm was, however, ambiguous. Unlike
the chimpanzees, the monkeys did not learn during
the conditional discrimination phase of the pro-
cedure to select the container indicated by the
Knower rather than the Guesser (and therefore it
was not possible to give them the transfer test). This
was interpreted as evidence that chimpanzees can,
and monkeys cannot, attribute mental states, but it
may instead have been due to the way in which the
Knower behaved after baiting a container in the
discrimination training phase of the two exper-
iments. In the chimpanzee experiment, the Knower
‘stood up, assumed a neutral posture in a predeter-
mined location behind the apparatus, and fixed his
gaze on the front of the subject’s cage’ (Povinelli
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etal. 1990, page 205), but in the monkey experiment
he ‘moved to the door, tapped on it, and thus sig-
nalled the guesser to return’ (Povinelli et al. 1991,
page 320) and only then moved, with the Guesser,
into the predetermined location. Consequently, the
monkeys may have failed to acquire the discrimi-
nation because the activities of the Knower in their
experiment made it difficult for them to remember
which trainer had been the Knower and which had
been the Guesser on that trial. The chimpanzees
could have simply fixed their gaze on the trainer
who did the baiting and kept it there until they were
given the opportunity to choose a container, but a
monkey using this strategy is likely to have been
distracted in the course of the Knower’s move-
ments, some of which were co-incident with those
of the Guesser.

BEHAVIOURISM AND MENTAL
STATE ATTRIBUTION

The relationship between behaviourism and mental
state attribution is a complex one and has been
much misunderstood. First, it has been suggested
that if animals do not attribute mental states, then
they are ‘behaviourists’ (Premack & Woodruff
1979). Although witty and interesting, this analogy
could, when converted into an ‘intuition pump’
(Dennett 1980), seriously mislead: “The ape could
only be a mentalist. Unless we are badly mistaken,
he is not intelligent enough to be a behaviorist’
(Premack & Woodruff 1978, page 526). We may
well accept this view if we assume, implicitly, that
an animal who does not attribute mental states
must have mastered the contents of the Jourral of
the Experimental Analysis of Behaviour. Further-
more, if we are not ourselves behaviourists, we may
be motivated by the analogy to judge animals
capable of attributing mental states because that
would seem to deprive scientists who are behaviour-
ists of the moral high ground of parsimony. How-
ever, once the analogy’s spell is broken, it becomes
apparent that we have no way of comparing how
much ‘intelligence’ it takes to interact with other
animals on the basis of their observable character-
istics and their putative mental states. In view of
this, and given that we know that animals can
detect and learn about observables, the null
hypothesis must continue to be that animals do not
attribute mental states.

Another set of misunderstandings centres on
the role of *behaviourist® hypotheses. Alternative
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explanations of behaviour that some regard as indi-
cative of mental state attribution are described as
‘behaviorist hypotheses’, or ‘rival, conditioning
hypotheses’ if they suggest that the animal was
reacting to observable features of another animal’s
appearance or behaviour {Dennett 1983). This is
misleading for two reasons. First, one certainly
does not have to be a behaviourist to generate
or entertain such hypotheses. A thorough-going
cognitivist, even one who believes that animals
have mental states such as beliefs and desires,
should not automatically assume that they also
have higher-order mental states. It is possible, for
example, that autistic humans (Frith 1989) and
young children (Leslic 1987) have one without the
other. Second, the equation of behaviourism and
conditioning in this context implies that the ques-
tion of what an animal has learned {about mental
states or observables) is inextricably bound to the
question of how the learning took place (through
an inferential or an associative process). In fact,
there is considerabie slippage between the two (an
animal can learn about observables through either
an associative or an inferential process), and failure
to recognize this may have inhibited research pro-
gress. Two ineffective methods, anecdote collection
and trapping, retain credibility in large part
because they are thought to overcome the problem
of conditioning, when conditioning is not the most
intractable problem. Conversely, an -effective
method, triangulating, has been little used quite
possibly because it resembles the methods used to
investigate conditioning.

Conditional discrimination training and transfer
tests are used to study associative learning, but they
are in no sense the tools of behaviourism. Indeed, it
was this method of triangulation that yielded some
of the earliest and strongest evidence that behav-
iour must be explained with reference to not-
directly-observable states and processes (Dennis
1929; Macfarlane 1930, Campbell 1953). It should,
therefore, be no surprise to find that triangulation
can now be used to address questions quite anti-
thetical to the behaviourist tradition, including
the question, which remains open, ‘Can animals
attribute mental states?
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