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Research on cognitive evolution has had
a contentious history. Many scientists
have argued in favor of vast differences
between humans and other animals,
trumpeting our unique capacity to
produce fire, art, music, and humor. In
contrast, others have argued for
the similarities by showing that we are
not alone in our capacity to hunt, make
tools, and navigate in a Machiavellian
world of status striving and deceit. As
the field has matured, however, it has
become clear that all creatures, humans
included, have evolved unique
mental signatures, designed to solve the
most significant problems of the past.
Therefore, two of the most pressing
questions are: How do human minds
differ from the minds of other animals?
And what selective pressures have led to
such patterns over evolutionary time?

Folk Physics for Apes, written by
anthropologist Daniel Povinelli,
represents a recent contribution to this
contentious history. In parallel with his
views on social knowledge, Povinelli's
bottom line is that chimpanzees think
about the physical world in a way

radically different from our own.
Whereas humans can reason about
imperceptible physical forces such as
gravity, mass, and inertia, chimpanzees
can only reason about perceptible things
such as the learned association between
dropping a rock onto a palm nut and then
eating the fleshy meat inside. If
Povinelli's conclusions are correct, our
cognitive departure from nonhuman
primates is even more dramatic than
previously believed.

Folk is an unusual book in that
none of the empirical work it presents
has ever been peer reviewed. Povinelli
discusses 27 experiments designed to
reveal what chimpanzees know about
physical objects, how they work, what
their defining features are, and what they
can be used for. Each study tested the
same group or subgroup of seven
chimpanzees, first as juveniles and then
as young adults. These chimpanzees
were simultaneously used in Povinelli's
research on social knowledge; thus all
were exposed to and trained in a variety
of experimental conditions. Although
several experiments in Folk are based on
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studies initially designed by other
researchers, Povinelli argues that only
his experiments explicitly determine
whether subjects solve a problem by
attending to perceptually tangible cues
as opposed to causally imperceptible
physical factors. The results indicate that
chimpanzees either fail to solve the task
or succeed, when they do, on the basis of
perceptible causes alone (i.e., simple
associations). As such, a chimpanzee's
understanding of the physical world is
radically different from our own and
perhaps much more like that of a young
child.

Povinelli's results challenge
earlier data and seem surprising to
anyone familiar with the tool traditions
of chimpanzees in the wild. But it is not
possible to take his claims at face value
because of problems of scholarship,
experimental design, and interpretation.
On scholarship, Povinelli fails to
properly credit the Darwin of this field,
David Premack, and then discusses only
a small portion of Premack's work,
thereby undercutting its importance (1).
He also fails to cite the critical essays of
Heyes (2) concerning social cognition,
several of which forced Povinelli to
abandon his earlier conclusions and to
take seriously the distinction between
performance based on perceived
associations (as opposed to such
imperceptible causes as beliefs or
intentions). Nor does he mention
numerous pertinent studies of human
infant and nonhuman primate tool use,
object knowledge, and comprehension of
imperceptible physical causes that also
argue for the use of alternate
methodologies (e.g., looking time
techniques) to assess the cognitive
capacities of nonlinguistic creatures (3,
4). These omissions might give some

readers the false impression that only
Povinelli and his students have made the
relevant theoretical distinctions and
created the appropriate methods to test
them.

There are five methodological
problems in Folk. The first concerns the
age of the chimpanzees tested. As
several field studies have revealed
(especially Tetsuro Matsuzawa's work,
which Povinelli mentions only briefly),
chimpanzees are incompetent tool users
until they are young adults, eight to nine
years old. In most work on chimpanzee
cognition where successes have been
reported, experiments involve fully adult
subjects. Because Povinelli's
experiments begin with five- to six-year-
olds and end with nine- to ten-year-olds,
we can not determine whether some of
the subjects' failures are due to age or
conceptual incompetence. Second,
Povinelli's experiments confound age
and experience. When subjects are
retested at later ages and succeed, we
don't know if the improved performance
is due to age or to additional experience.
Third, the failures of older subjects
could be due to insufficient experience
with the task or to biases introduced
from other experiments, such as training
and modeling by humans. For example,
in some experiments chimpanzees fail
because response biases lead them to
pick a familiar tool rather than a
functionally appropriate one, a pattern
that implicates the negative
consequences of prior training. In other
experiments, humans model the task for
the chimpanzees, but Povinelli doesn't
provide sufficient information to
evaluate what was done and how this
might influence the subjects'
performance. Fourth, Povinelli never
asks whether the older chimpanzees
(which have considerable experience



-442-

with a variety of tools) can solve some
of the earlier problems or, more
importantly, can solve different physical
problems that are combined in a session
instead of presented separately in a block
of trials. Testing subjects with a mixture
of problems is important because
numerous studies have demonstrated that
subjects develop learning strategies that
enable them to solve one problem at a
time but not a variety of conceptually
different problems. Although Povinelli
may be justified in claiming that young
chimpanzees' understanding of the
physical world is radically different from
our own, we simply don't know if this
claim translates to older chimpanzees or
to subjects with different experimental
histories. Fifth, there are some problems
that chimpanzees fail but at least one
other nonhuman primate--the cotton-top
tamarin--solves (4, 5). The tamarins'
success is puzzling because, unlike
chimpanzees, they are neither natural
tool users nor highly dextrous.

Differences in experimental procedure
might account for the contrasting results,
but the tamarins' performance raises
serious questions about why
chimpanzees fail.

Had I been asked to evaluate
Folk Physics for Apes for a peer-
reviewed journal, I would not have
recommended publication. Povinelli's
assessment may be correct, and future
work may show that the chimpanzee
mind differs from ours in that it
myopically focuses on perceptible
associations. However, given the
methodological problems raised above
and recent evidence that chimpanzees
understand some of the imperceptible
causes of the social world (6), my hunch
is that they also understand many of the
imperceptible forces of the physical
world. As humans, we will always find
ways to show that we are unique. But if
we are interested in evolution, we must
show how and why.
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