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Reasoning about Beliefs: A Human Specialization?

 

Daniel J. Povinelli and Steve Giambrone

 

A recent meta-analysis performed by Wellman, Cross, and Watson clears the air surrounding young children’s
performance on tests of false belief by showing that it is highly likely that there is some type of conceptual de-
velopment between 3 and 5 years of age that supports improved task performance. The data concerning the
evolutionary origin of these abilities, however, is considerably less clear. Nonetheless, there is some reason to
suspect that theory of mind is unique to our species, and that its original function was to provide a more ab-
stract level of describing ancient behavioral patterns (such as deception, reconciliation, and gaze following)—
behaviors that humans share in common with many other species. Thus, the initial selective advantage of
theory of mind may have been because it increased the flexibility of already-existing behaviors, not because it
generated scores of radically new ones.

 

INTRODUCTION

 

Recently, Wellman, Cross, and Watson (2001) performed
an impressive meta-analysis of the literature of the
development of young children’s understanding of
false belief. Their meta-analysis demonstrates beyond
a reasonable doubt that there is genuine cognitive de-
velopment in children’s understanding of false belief
between the ages of 2 to 5 years—development that
occurs in parallel to, but independent of other impor-
tant cognitive skills. In addition, their analyses show
that the myriad of task manipulations that have been
purported to improve the youngest children’s perfor-
mances do so in a manner consistent with the idea
that these children do not in fact understand false be-
lief. Although their performances improve, they move
from systematically below-chance levels to systemat-
ically at-chance levels. Further, the meta-analysis shows
that this pattern is universal to every human culture
that has been examined thus far.

 

ARE HUMANS ALONE IN REASONING 
ABOUT BELIEFS?

 

With the developmental controversy about false-
belief understanding somewhat tamed, let us turn to
a related controversy: Are humans alone in develop-
ing the ability to reason about false beliefs?

After many years of working with chimpanzees
and other nonhuman primates, we have reluctantly
settled on the working conclusion that they do not
reason about each other’s beliefs, or any other mental
states, for that matter. But why have we been so reluc-
tant to come to this conclusion? One answer is be-

cause we were initially so firmly convinced that chim-
panzees could (and did) reason about mental states.
But the more complete truth may be that the initial re-
sistance was a reflection of how our minds work, not
theirs.

So why do most people—scientists and laypersons
alike—assume that chimpanzees (and many other
species as well) are capable of reasoning about mental
states? Part of the answer is that chimpanzees look a
lot like us as they stare into our eyes and inquisitively
furrow their brows. But the ironclad proof of their
psychological similarity to humans seems to lie in
their more complex behavior, such as their careful de-
ception of each other. Brandy, for example, sees a ba-
nana protruding from a pile of nearby hay and starts
to make her way toward it. But at just that moment,
she spies the dominant male, Apollo, lumbering to-
ward her. Brandy stops in her tracks and turns her
back to the banana, leading Apollo to turn and just
miss seeing it. Soon, Apollo is disappointed with
Brandy’s reactions to his overtures, and heads away
in search of other females. Brandy follows for a short
distance, but once she is sure of his direction, she dou-
bles back to the pile of hay, and stealthily retrieves
her prize.

Many scholars (and laypersons) take this as a pri-
ori evidence that Brandy is capable of reasoning
about Apollo’s beliefs, and is even capable of inten-
tionally trying to generate a false belief in Apollo’s
mind. To debate the particulars with many of these
scholars will do little good, for they have an arsenal of
anecdotes on their side, from which they can deflect
any particular limitation of this anecdote by offering
another (for a compendium of such anecdotes, see
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Whiten & Byrne, 1988). Other scholars will suppress
their unstudied inclination to agree, and instead skep-
tically appeal to psychological mechanisms unrelated
to theory of mind to account for Brandy’s behavior
(e.g., Heyes, 1993). Perhaps Brandy is simply very
good at reasoning about Apollo’s behavior (that is,
what he will do under such-and-such circumstances).
That Brandy’s behavior is subtle and sophisticated is
not challenged by either camp. Indeed, such social
antics are equally striking when one observes ravens
doing the same thing (Bugnyar & Kotrschal, 1999).

Faced with such disagreement over how best to in-
terpret Brandy’s behavior, is there anything uncon-
troversial that can be said? How about the following:
The common-sense inference that Brandy is reason-
ing about Apollo’s beliefs occurs independently of
whether she is actually doing so. In defense of this
claim, consider the following: If theory of mind really
were a unique psychological trait of humans, would
not the human mind still interpret Brandy’s behavior
in the same way? According to this view, theory of
mind is a practical apparatus for dealing with other
beings, not an infallible guide to how other minds
really work.

Of course, some scholars might disagree with this
hypothetical premise, arguing that Brandy’s decep-
tive behavior could not, in fact, be generated unless
she was reasoning about Apollo’s beliefs. Elsewhere,
we have shown that this is an extremely weak argu-
ment (Povinelli & Giambrone, 1999). Indeed, we have
shown that any argument that attempts to use the

 

spontaneous

 

 behavior of organisms to infer the pres-
ence of theory of mind will be weak. Such arguments
critically depend on the assumption that second-
order mental states uniquely allow for the generation
of the behaviors with which such states are associ-
ated. In the case of deception, for example, such argu-
ments suggest that some arbitrary level of behavioral
sophistication can only occur if one can reason about
beliefs. Several facts strongly weaken this assumption
(for details, see Povinelli & Giambrone, 1999). First,
the exact same behavior may occur with or without
explicitly representing the other person’s mental
states. Second, humans frequently reason about each
other’s beliefs while executing the simpler levels of
deception not said to be caused by such representa-
tions. Third, computer models of primate cognition
show that such social behaviors can be generated
without including such representations. Finally, a
considerable amount of empirical evidence now sug-
gests that chimpanzees may not even reason about
the mental and perceptual states that appear founda-
tional to reasoning about beliefs (for a review, see
Povinelli, Bering, & Giambrone, 2000).

 

THE REINTERPRETATION HYPOTHESIS

 

In effect, we are arguing that behaviors that humans
and chimpanzees share in common may not always
be generated by the same psychological mechanisms.
How could this seemingly unparsimonous explana-
tion be true? Our hypothesis is that the behaviors
themselves initially evolved under the control of “low-
level” psychological structures. However, one of the
hallmarks of human evolution was the evolution of
new psychological structures that provided the means
to “reinterpret” these ancient behaviors. Thus, long
before theory of mind evolved, many social species
already possessed complex nervous systems that
could detect the various statistical regularities in the
behavior of others. The very first social systems were
probably quite simple, and the information that indi-
vidual organisms needed to keep track of was rela-
tively limited. However, almost by definition, as some
lineages evolved increasingly complicated social in-
teractions, brain systems dedicated to processing
information about the regularities of the behaviors of
others became increasingly sophisticated as well. The
general point is that for hundreds of millions of years,
vertebrates and other taxa have been under steady
and unending selection pressures to detect, filter, and
process information about the regularities in the be-
havior of their conspecifics with whom they must
travel, sleep, forage, and mate. The hypothesis pre-
sented here makes one simple claim: About four mil-
lion years ago, one peculiar lineage—the human
one—began to evolve the additional ability to inter-
pret these behaviors in terms of mental states. Natu-
rally, this psychological interpretation of behavior
was applied to already-existing behaviors. Because
this hypothesis argues that theory of mind evolved as
a means to reinterpret existing behaviors, we have la-
beled it the reinterpretation hypothesis.

If something like our hypothesis is correct, what
causal role do the representations of mental states
play in generating behavior? After all, if complex so-
cial behaviors such as deception, gaze following, rec-
onciliation, and so forth evolved prior to theory of
mind, this implies that other psychological systems
are independently capable of controlling their de-
ployment. Does this mean that the representations of
the mental states of others play no role in one’s ac-
tions? Obviously not. The initial evolutionary advan-
tage of this new psychological system (theory of
mind) was that it allowed already-existing behaviors
(such as deception) to be used in more flexible and
proactive ways, without discarding the low-level an-
cestral psychological systems. We contend that for any
given behavior, humans will have multiple causal
pathways for executing it.
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Thus, we postulate a very complicated relation be-
tween first-order intentional states (which are fully
capable of launching most of the natural behaviors
that humans and chimpanzees share in common),
and the more recently evolved second-order inten-
tional states (the so-called theory of mind). The exact
same behaviors may sometimes be launched by first-
order intentional states, and at other times may be
initiated by second-order intentional states, and psy-
chological systems are not designed to accurately dif-
ferentiate between the two. Figure 1 illustrates this
idea in a very simple way.

Nothing about this model forces the conclusion
that chimpanzees (or any other species) are unable to
reason about beliefs (or other mental states). Rather,
the model simply shows that the naturally occurring,
spontaneous behavior of organisms cannot be used as
a priori proof that they are doing so. However, else-

where we have shown that carefully controlled labo-
ratory tests can tease apart whether chimpanzees are
reasoning about mental states or behavior alone (Pov-
inelli & Giambrone, 1999).

So what does the experimental evidence actually
suggest? Although there are a fair number of book
chapters or second-hand reports of experimental at-
tempts to demonstrate false-belief understanding in
nonhuman primates, we are aware of only one inves-
tigation that has been published in a peer-reviewed
journal (Call & Tomasello, 1998). Table 1 provides a
summary of all of these claims and organizes them by
species, type of source, and whether the reported data
supports the claim of false-belief understanding. On
the basis of the data presented in Table 1, we conclude
that the field of comparative psychology needs to put
in place more rigorous standards for conducting and
reporting empirical research in this area. The danger
of incomplete publication of primary results in book
chapters or other secondary sources is especially seri-
ous in a field in which access to the relevant subjects
are severely restricted, and popular media are quick
to disseminate any glamorous claims about great ape
cognition—regardless of whether the claims have en-
dured the careful scrutiny of the scientific community.

 

REASONING ABOUT MENTAL STATES

 

What about other, more foundational aspects of the-
ory of mind? For example, do chimpanzees even ap-
preciate that others have perceptual experiences such
as “seeing” that are a primary source for generating
beliefs? Over the past decade and a half, using a vari-
ety of techniques, we have obtained strong, converg-
ing evidence that shows that although chimpanzees
are experts at noticing the finest subtleties of the eye
movements and gaze direction of others, they do not
seem to appreciate that others “see” things (see, e.g.,
reviews by Povinelli, 1999; Povinelli, Bering, & Giam-
brone, 2000). For example, despite their impressive
ability to follow the gaze of others, chimpanzees ap-

Figure 1 The reinterpretation model supposes that the most
complex social behaviors shared by humans and chimpanzees
are directly generated by first-order intentional states, but that
in humans, second-order intentional states sometimes prompt
the internal states that produce those behaviors. In many
cases, humans may generate intentional states after the exe-
cution of behavioral actions that they purport to explain.
Second-order intentional states are seen as playing a causal
role in regulating, organizing, and planning behaviors that
evolved long before they did. The uniquely human aspects of
this system are connected by the shaded arrows.

 

Table 1 Published Reports and Claims Concerning Experimental Studies of False-Belief Understanding in Nonhuman Primates

 

Source Species Type of Report
False-Belief

Understanding

Call and Tomasello, 1998 Chimpanzees, orangutans Refereed journal No
Premack, 1988 One chimpanzee Summary in book chapter No
Gómez, 1998 One orangutan Journal commentary Yes
Whiten, in press Chimpanzees Summary in book chapter Yes
Hauser, 1999 Cotton-top tamarins Summary in book chapter Maybe
Wise, 1999 One bonobo Personal communication from E. Sue Savage Yes
O’Connell, 1996 One chimpanzee Unpublished dissertation Yes
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pear oblivious to the psychological distinction be-
tween using their natural begging gesture to request
food from someone whose eyes are blindfolded ver-
sus someone else who is wearing a blindfold over
their mouth (Reaux, Theall, & Povinelli, 1999)!

The distinction between the behavior of an organ-
ism who can reason about seeing versus one who can-
not is not obvious, however—especially not in situa-
tions that are important in the animals’ daily lives.
For example, Hare, Call, Agnetta, and Tomasello
(2000) recently reported that in competitive situations
between dominant and subordinate chimpanzees in
which two pieces of food are presented (one visible to
both and the other visible only to the subordinate),
subordinates may selectively retrieve the food that
only they can see. However, this sort of food compe-
tition occurs on a daily basis. Hence, there are ample
opportunities for subordinates to learn that they will
be threatened and beaten if they take food that is out
in the open. Subordinates will, therefore, learn to feed
on the periphery of an area (e.g., along a wall or some
other structure).

The reinterpretation hypothesis argues that, in this
case, chimpanzees will reason about the observable
aspects of the situation: The piece of food in the open
and the piece of food behind the opaque barrier. In
addition, they will also know about the proclivity of
the dominant ape to monopolize resources in the
open. Hence, the subordinate will choose the food
that appears to be more peripheralized (in this case,
the food behind the barrier). The general hypothesis
suggests that the subordinates are not reasoning
about who can or cannot see the food, but rather are
making a judgement about where they feel most com-
fortable in the presence of the dominant ape. On the
other hand, humans would be able to form an addi-
tional, psychological interpretation of the dominant
ape’s behavior. Thus, although the spontaneous be-
havior of humans and chimpanzees may be similar,
their understanding of it may differ dramatically. (We
are currently conducting research that has the resolv-
ing power to test the reinterpretation hypothesis’s ac-
count of the Hare et al., 2000 data.)

 

LESSONS FOR COMPARATIVE PSYCHOLOGY

 

Once a year, we show students a few theoretical
graphs that are intended to relate the degree to which
a given scientific field can expect to make significant
advances to the probability that individual studies
within that field can be (or are) replicated. One graph
shows that as the probability of replication increases,
so too does the probability of being able to separate
noise from signal. The second function shows that as

the probability of replication increases, the probabil-
ity of the endurance of poorly conducted (or even
fraudulent) studies will decrease. On the basis of
the Wellman et al. (2001) meta-analysis, we are
tempted to construct a new graph. It would plot the
probability of a field’s potential for scientific ad-
vance as a function of probability that individual
scientists will take the time to subject the totality of
replications to intelligent, carefully focused meta-
analyses of the type that Wellman and colleagues
have achieved.
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