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Chimpanzees may or may not attribute the mental state of
knowledge to others. The current experimental evidence on

this point relies exclusively on chimpanzees' understanding

of the perceptual sources of knowledge as exemplified by the

causal relation between seeing and knowing (Povinelli,

Nelson, & Boysen, 1990; Premack, 1988). Premack inves-

tigated four 6- to 7-year-old (i.e., juvenile) chimpanzees and

found suggestive evidence for the ability in at least 2 of the

subjects. Likewise, Povinelli et al. (1990) independently in-
vestigated three 7- to 9-year-old subjects and one 28-year-old
subject and found some evidence for the capacity in the 3

adolescent subjects. The two sets of experiments were sepa-

rately derived but were similar in overall logic and design.

In both investigations the chimpanzee subjects observed two
human trainers in a hiding game during which one of the

trainers watched as food was hidden under one of several

cups, while the other trainer had his or her vision obstructed

(i.e., this second trainer was out of the room, behind a screen,

or had a paper bag over his or her head). Although the sub-

jects observed these aspects of the procedure' they did not

know where the food was hidden because of a screen that

obscured the cups from their view. After the food was hidden'

both of the trainers were available to provide information (by

pointing) about which cup to look under.- 
Aspects of the experimental design of these experiments,
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such as the potential confounding effects of learning across

repeated trials, have been critiqued (Cheney & Seyfarth'
1492; Povinelli, 1993; Povinelli et al., 1990; Whiten' 1993).

However, there are at least two reasons to believe that the

paradigm may be capable of measuring knowledge attribu-
iion. First, Povinelli and deBlois ( 1992b) were able to dem-

onstrate that 3-year-old human children who performed
poorly on standard verbal tests of understanding the percep-

iual sources of knowledge also failed the nonverbal para-

digm. In addition, they were able to show that 4-year-olds
performed quite well on the test, in accord with their per-

lormance on other standardized knowledge attribution tasks

(for a review of young children's understanding of knowl-
edge formation, see Perner, l99l). The second reason for
disiounting learning effects comes from investigations with
rhesus monkeys as subjects. Despite hundreds of trials on the

paradigm, rhesus monkeys failed to show any evidence of
discriminating between the knowledgeable and ignorant
trainer (Povinelli, Parks, & Novak, 1991). Critical discus-

sions of the paradigm, along with defenses are provided by

Premack (1988) and Povinelli (1993).

Gallup (1982, 1983, 1985) has repeatedly predicted that

chimpanzees engage in such attributional processes because

of their capacity for self-conception' as inferred from their

ability to recognize themselves in mirrors. He has predicted

that there ought to be strong conelations in those species

that can and cannot recognize themselves in mirrors with

their ability and inability to engage in mental state attribu-

tion, respectively (for the landmark investigation of mental

state atdbution in chimpanzees, see Premack & Woodruff,

1978). Gallup has stressed a Cartesian epistemological ar-

gument to support his position; namely, that knowledge of
6thers derives from introspective knowledge of self (see

Gopnik, 1993, for an empirical critique of this philosophical

stance;. Although the experimental data on this point re-

mains equivocal, Povinelli (1993) pointed out that even if
this philosophical position turns out to be incorrect, Gallup's

cent;al prediction may still remain viable. That is, even if
self- and social attribution emerge in lock step with each

other, self-recognition may still be the earliest evidence of a
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conceptual form of self-attribution, and hence it may be

tightly linked with the earliest indicators of a conceptual
form of social attribution.

There have been several recent comparative experimental
tests of Gallup's (1982) model, all of which have attempted
to falsify it by comparing species that do recognize them-
selves (chimpanzees) and species that do not (rhesus ma-
caques) on tests of mental state attribution. Consistent with
Gallup's (1985) prediction, chimpanzees have fared reason-

ably well on such tasks, but macaques have not (Cheney &
Seyfarth, 1990; Povinelli, Nelson, & Boysen, 1990,1992;
Povinelli, Parks, & Novak, 1991,1992). Although some of
the basic phylogenetic predictions of Gallup's framework
have withstood these preliminary attempts at falsification,
Povinelli (1993) recently noted that a new generation of de-

velopmentally oriented testing strategies is needed in order
to probe further the validity of the model as applied to both
chimpanzees and the other great apes, as well as human in-
fants. However, a number of studies support the predictions
of Gallup's (1982) model by linking (either explicitly or im-
plicitly) the emergence of self-recognition with the emer-
gence of an awareness of the minds of others (Asendorpf &
Baudonniere, 1993; Bischof-Kohler, 1988; Brownell & Car-
riger, 1990; Johnson, 1982; Irwis, Sullivan, Stanger, &
Weiss, 1989).

In this report we focus on an ontogenetic prediction that
can be inferred from Gallup's model (see Gallup & Suarez,

1986; Povinelli, 1993). If the developmental onset of the
capacity for self-recognition can be used as one ofthe earliest
manifestations of mental state attribution, then both young
children and young chimpanzees ought not to engage in such

attributions until after the emergence of self-recognition.
Thus, children or chimpanzees that are too immature for self-
recognition must likewise be too immature for mental state

attribution. In addition, in young children some forms of
mental state attribution, such as understanding the
perception-knowledge relation, are delayed upwards of 2

years after the emergence of self-recognition. Thus, although
many children show evidence of self-recognition at 18-24
months of age (Irwis & Brooks-Gunn, 1979), an understand-
ing of the perceptual basis of knowledge (and, arguably, an

understanding of knowledge in general) does not arise until
children are about 4 years of age (Mossler, Marvin, & Green-
berg, 1976; Pemer & Ogden, 1988; Povinelli & deBlois,
1992b'Wimmer, Hogrefe, & Perner, 1988; cf. Pillow, 1989;

Pratt & Bryant, 1990). Povinelli (1993) emphasized that
these developmental dissociations strongly advise careful,
domain-specific investigations in comparative theory of
mind research.

In this experiment we tested six 3rh- to 4tlz-year-old chim-
panzees on the seeing-knowing paradigm as developed by
Povinelli et al. (1990). Three months before the experiment,
these 6 chimpanzees had (among other things) been tested for
self-recognition. Five of the subjects tested negative (SR-)
in two separate longitudinal studies (see Povinelli, Rull
Landau, & Bierschwale, 1993, Experiments I and 3). In ad-

dition, their reactions to mirrors were monitored for several

days each, less than a month before the beginning of the

experiment in the context of a related experiment, with re-

sults consistent with the initial studies (see Povinelli et al.,

1993).r We interpreted Gallup's (1982) model to predict that

none of these subjects would show evidence of understand-
ing the seeing-knowing relation. The significance of this
prediction is that if it were not upheld, Gallup's model would
be falsified. In contrast, I of the 6 subjects (Megan) displayed

unambiguously positive results on both of the self-

recognition tests that we administered (Povinelli et al., 1993).

However, Megan was unusual in this regard because in a

population survey of nearly 100 chimpanzees (in age from
l0 months to 39 years), she was the youngest subject who
tested positive for self-recognition (SR+). Given her un-

usually precocious status, and the normal developmental lag

in human development between the onset of self-recognition
and the understanding of the perception-knowledge relation,

we tentatively predicted negative results for her as well.

Method

Subjects and Housing

The subjects were 6 nursery-peer-reared chimpanzees (4 fe-
males: Brandy, Megan, Kara, and Mindy; and 2 males: Justin and

Apollo) that had been living in a stable social group at the University
of Southwestern Louisiana New Iberia Research Center since in-
fancy. At the time of the experiment, Kara was 4 years, 6 months;

Justin and Apollo were 4 years, 4 months; Megan and Mindy were

4 years,2 months; and Brandy was 3 years, l0 months. All of the

subjects had participated in previous cognitive studies over a year-

long period including an intensive investigation of mirror self-
recognition (Povinelli et al., 1993) and tests of self-knowledge
assessment.

Apparatus

The apparatus was constnrcted of a 60 X 120 cm plywood base,

with four opaque, upside-down plastic cups fastened with hinges to

the top surface. A cardboard screen large enough to cover all four
of the cups was used to obstruct the subjects' view while food
rewards were hidden.

Procedure

Immediately before this study, the subjects were involved in a

task in which it was necessary for them to turn over similar cups

(on a smaller apparatus) to which an experimenter pointed in order
to obtain food rewards. All of the subjects entered this experiment
with near-perfect reliability in responding to such pointing by turn-
ing over and searching under the appropriate cup.

Phase l. The subjects were transported,2 at a time, from their
social group to a testing room and placed into separate testing cages.

They had pafiicipated in this procedure nearly every day for almost

a year before this study began and were extensively familiar with

I The results of the investigation of Povinelli, Ruli Landau, and

Bierschwale (1993) revealed that, in contrast to a report by Lin'
Bard, and Anderson (1992), self-recognition in chimpanzees may

typically not emerge until 472-8 years of age (for a thorough

discussion of the methodological diffrculties in self-recognition
research, see Gallup, in press, and Povinelli, Rulf' Landau' &
Bierschwale, 1993).
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the testing cages and the room. The doors of the testing cages were
opened about half-way and locked into position, which allowed the
subjects to reach out freely to make a response.

Three experimenters paflicipated in the investigation, which
carefully followed the design used by Povinelli et al. (1990) with
adolescent and adult chimpanzees. The two main experimenrers
alternated between the roles ofan ignorant person (the gaessel) and
a knowledgeable person (the knower), and rhe third experimenrer
controlled the screen. At the beginning of each trial, the two main
experimenters consulted a randomized schedule to determine their
roles for the trial. In order to gain the subject's attention, the guesser
then called to the subject and announced that she was leaving. She
waved, said good-bye, then walked out of the room, and shut the
door behind her. Once the guesser was out of view, the knower
showed the subject a food reward, and afrer two to four false bait-
ings, hid it under one of the four cups, behind the screen. The screen
obstructed the subject's view of the cups and the exacr hiding lo-
cation, but the upper half of the knower was clearly visible. After
the food was hidden, the guesser was called back into the room, and
both the guesser and k-nower sat behind the apparatus and poinred
to different cups. The knower pointed to the correct cup, whereas
the guesser pointed to a randomly predetermined incorrect cup (Fig-
ure l). (The pointing routine was rehearsed before the experiment
began in order to standardize the pointing gesture and to train the
main experimenters to st:[e directly at the cup to which they
pointed.) Finally, the third experimenter removed the screen, which
allowed the subject the opportuniry to select a cup. The subjects
were given 30 s to respond. If they failed to respond within rhar
length of time, the trial was ended, and no response was scored. The
subject's choice was recorded on a paper-and-pencil data sheet.

The role of guesser and knower, the food reward positions, and
the location to which the guesser pointed were all block randomized
within the following constraints: No experimenter played rhe same
role on more than 3 consecutive trials, and no cup was baited more
than twice consecutively. Each subject received I 0 trials per day and
was tested for 20 days across a 4-week period.

Phase 2. Asecondphaseofrhestudyinvolved I subject,Justin,
who showed some evidence of making a discrimination between the
guesser and knower across the 4 weeks of testing. In order to help
distinguish between a learning and mental state attribution inter-
pretation of the results, we used a transfer test in which we altered
the procedures so as to keep the logical relations intact, but not the
specific environmental contingencies.

In order to maximize the likelihood that Justin might understand
the implications of the main manipulation of this phase, rhe protocol
called for the subject to play with a large, opaque bucket for several
days until he had placed it over his head repeatedly. This procedure
was designed to provide the subject with the necessary pnmary
experience with visual occlusion for him to model the experience
of another organism that undergoes the same occlusion, if in fact
he possessed the requisite attributional processes for such inferen-
tial reasoning (see Gallup. 1988). Thus, although this procedure did
not guarantee that Justin would understand visual occlusion. it did
ensure that he had the necessary experiences that would be con-

ducive to such understanding.r
The testine procedure was similar to Phase l. However. instead

of the guesser's leaving the roorlt while the reward was hidden. the

guesser stayed in the room alons with the knower' behind the ap-

paratus. l-lowever, before the hiding procedure began' the guesser

obstructed her view by placing thc buckct over her head. In addrtion.

the knowcr dici not hide the tirod rcward bttt rather watched as the

third expcrimenter hid the food undcr onc of the cups (Figure 2)

C)ncc the iootl rvls hiddcn, the gLtcsscr $'as instructed to remo\c the

Figure L A subject chooses between the guesser and the knower
at the experimental apparatus. (The subjects were tested inside
testing cages; this setting is for illustration only.)

bucket, and both the guesser and knower pointed to different cups.
At this point the third experimenrer lifred the screen, and Jusrin
chose a cup. This procedure was used for 3 sessions of I 0 tnals each.
AII other aspects this phase were identical to Phase l.

2 Although we are fully aware that this procedure only bears
indirectly on the issue of the chimpanzee's understanding of guess-
ing, we retain the labels guesser and knower for the sake of
convenience and consistency (see Povinelli, 1993. for a more
complete rationale).

I We doubt that such specitrc experiences are necessary in spe-
cies that understand the general relation in question. We suspect

that mature organisms generalize the absence of visual perception
(and hence the absence of knowledge) even into situations that
involve novel obstructions with which they have had no firsthand
experiencc. Howevcr, such prinrlry expenences may be necessary

in more inrmature aninrals *'hose inferential processes are only
weakly dcveloped. As Gallup and Suarez ( 1986) pointed out.

Novey ( lt)7-5) showe d that 2-yelr-olds who had experiencc s ith
opaque goegles shorvcd a bettcr understanding of thcir nrolher's
experience of wcaring the gogglcs than comparablc l-vtar'olds
irhrr drd rtol h;rrc tht prior prinlltrv crpcrit'ncc
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Figure 2. Modified transfer procedure used in Phase 2.

Results

Phase I

ln Figure 3, we present the overall results from Phase I of
testing. The results are shown in blocks of 50 trials. None of
the subjects showed any obvious signs of understanding the
distinction between the guesser and knower, except possibly
Justin. Megan, Brandy, Justin, and Apollo responded to the
testing immediately by choosing one of the four cups reliably
and continued to participate throughout the experiment.
Mindy, Justin, and Apollo had occasional sessions in which
they did not respond on the majority of trials; in these cases
(l for Mindy and Justin and 3 for Apollo), we repeated the
test sessions. Two of the other subjects refused to respond for
a time after several initial trials. Kara responded on every
trial on Day I, but on Days 2 and 3, she did not respond within
the 30-s criterion on half of the trials. From Day 4 forward,
she responded on all but 5 trials across the remaining 150

trials. In presenting her results in Figure 2, we grouped her
first 6 (rather than 5) sessions to obtain her first block of 50
trials. The last subject, Mindy, responded on only the first 3

trials and then did not respond for the next 3 days of testing.
She was given a day off, and from then on she responded
reliably, except as noted earlier. Mindy's first block of trials
represents her first 5 days of testing after this break.

We began our analysis of the results by performing a

chi-square test on the overall performance ofeach subject to

determine if their choices were distributed randomly among
the three possibilities (guesseq knower, and other). The
results revealed that all of the subjects' performances dif-
fered strongly from chance (see Table l). This is because all
of the subjects chose the two cups to which no one pointed
(other) far less often than they chose the guesser or knower.
This is true especially for Megan, Justin, and Apollo. Mindy
and Brandy began to drop out the two irrelevant other
options only late in testing, whereas Kara showed the op-
posite pattern.

Next, we restricted our analysis to the subjects'choices
for the guesser and knower and began by examining their
Day I performances. Table 2 presents the first day of testing
for each subject. As is apparent, the 5 SR- subjects showed
no signs of a preference for the knower. In contrast, the one

SR* subject (Megan) chose the knower 6 times out of l0
and distributed her inconect choices randomly among the
remaining three categories (guesser, other, and no response).
Although we were encouraged by this initial result, her
performance from Day 2 on was no better than the other
subjects.

Finally, chi-square tests were performed on the week-to-
week data to determine if any subjects ever showed a sig-
nificant preference for the knower. The results were nega-
tive for all subjects. However, despite the absence of
significant differences, Justin's performance seemed notable
(see Figure 3) and not that much different from the perfor-
mance of one of the subjects classified as successful in
Povinelli et al.'s (1990) experiment. In each of the first 3
weeks of testing, Justin showed more choices for the
knower than the guesser. In addition, unlike the other sub-
jects, he had four sessions during which he was correct on
7 or more times out of 10. Although this is not convincing
evidence that he was attending to the seeing-knowing rela-
tion, we felt his performance was distinct enough to warrant
testing him in Phase 2.

Phase 2

Justin's results in the modified procedure are presented in
Table 3 and provide no evidence that he was initially able to
discriminate between the guesser and knower, nor did his
performance improve across the 3 sessions.

Discussion

In general, the results that we report in this article are

consistent with the view that self-recognition may be an

early marker of the emergence of an ontogenetic program
that controls the expression of mental state attribution in
chimpanzees, although they provide no independent evi-
dence that chimpanzees do, in fact, engage in such attribu-
tions. Gallup's (1985) model clearly predicts that species
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Figure 3. Results of Phase I for all subjects in blocks of 50 trials.

incapable of self-recognition will fail such tasks as the one
administered to our subjects. Likewise it predicts that indi-
vidual organisms within species capable of self-recognition
will not pass mental state attribution tests until after they
show evidence of self-recognition. Using this logic, we
predicted that young chimpanzees would perform very
much like the macaques tested previously on this paradigm
by Povinelli et al. (1991) and the 3-year-old children tested
by Povinelli and deBlois (1992b). The negative results can

Table I
Resubs of Phase I

be contrasted with previous positive evidence for older
chimpanzees obtained by both Premack (1988) and Po-
vinelli et al. (1990). In both of those investigations, the
chimpanzee subjects were all older than 6 years of age, and
this is consistent with recent reports from our laboratory that
have shown that self-recognition may begin to emerge at
around 4Vz-8 years ofage. It is also ofinterest in this regard
that only 2 of Premack's four 6- to 7-year-old subjects
showed evidence of passing the seeing-knowing task that

Subject Knower Guesser Other No response f (2) N

Mindy 83 'l I
Apollo 92 93
Justin 106 87
Kara 79 76
Megan 99 89
Brandy 78 60

45
l0
6

40
ll
6l

I

5

I

5

I

I

6 l. l5*
157.06*
179.35*
67.9t*

158.45*
33.05*

199
195
199
195

r99
199

Note. Because two cups were not pointed to on every trial, all chi-square tests were performed with chance values of .25 for knower,
.25 for guesser, and .50 for other; trials with no response were excluded from the analysis.
* p < .0001.
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Table 2
Performance on Day I

Response

Subject Knower Guesser Other No response

they did not merely indicates that it is still too early to rule
out the heuristic value of Gallup's framework. (An additional
example of the utility of negative predictions can be found
in a recent, albeit unsuccessful, attempt to demonstrate evi-
dence of cognitive empathy in a home-reared, naturally
pointing rhesus monkey; Hess, Novak, & Povinelli, 1993).

Our investigation must be viewed in its proper context as
an initial step in what may be described as an attempt to
falsify Gallup's (1982) model as applied to chimpanzees.In
our laboratory we have adopted a two-pronged approach to
testing the framework and in the process are attempting to
develop additional, and more rigorous tests for mental state
attribution in chimpanzees. First, we are following a rea-
sonably large age cohort of young chimpanzees from their
2nd year of life until late adolescence in order to pinpoint the
emergence of both mature and immature forms of self-
recognition and how (or i0 this relates to the possible emer-
gence of intention and knowledge attribution in the species.
In addition, we have adopted a second, cross-sectional ap-
proach in the wake of recent research that has indicated the
capacity for self-recognition may be polymorphic in chim-
panzees and may show a marked population-level decline in
adulthood (Povinelli et al., 1993; Swartz & Evans, 1991). We
have begun to undertake a series of studies in which adult
chimpanzees are tested on theory-of-mind paradigms, and
we are attempting to correlate their success and failure on the
tasks with their ability and inability to recognize rhemselves,
respectively. The validity ofthese tests are first explored by
applying them to young children between 2 and 5 years of
age (for discussions of the ontogenetic, evolutionary, and
epistemic logic behind this approach, see povinelli, 1993;
Povinelli & deBlois, 1992a).
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would have falsified Gallup's (1982) model. The fact that

Table 3

Justin's Transfer Performance in Phase 2

No. choices

Day Knower Guesser

6
6
4

3

4
5

I
2

J

Other
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