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Abstract

Chimpanzees were tested for their ability to discriminate between accidental/inadvertent and intentional actions
with equivalent adverse consequences. Subjects were first trained to ‘point’ to human trainers in order to receive food
rewards. In Experiment 1, six 5-year-old subjects were alternately presented with two unfamiliar human actors. In
condition 1, each actor either started to hand a cup of juice to the trainer but then pulled it back and intentionally
poured it onto the floor, or accidentally spilled it while handing it to the trainer. In condition 2, the actors either
accidentally spilled it as above, or aggressively threw the juice onto the floor. The subjects were then presented with
both actors and were allowed to choose between them. In Experiment 2, seven 6–7-year-old chimpanzees were
confronted with unfamiliar actors who either (a) intentionally withheld and consumed food intended for the subjects,
(b) attempted to hand the intended food to the subjects but were victimized by a third party who consumed the food,
or (c) always succeeded in delivering the food to the subjects. In general, the subjects showed little evidence of using
the accidental/inadvertent versus intentional distinction in their choices between the actors, although they did display
some evidence of favoring the actor involved in the most passive role in both conditions in Experiment 1. © 1998
Elsevier Science B.V.
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1. Introduction

The distinction between intentional and acci-
dental behavior is fundamental to our common-

sense (folk) theory of intention. The early
investigations of Piaget (1932) into the develop-
ment of moral responsibility in young children
capitalized upon this distinction. He argued that
young children attend more heavily to the conse-
quences of actions than to the intention underly-
ing them. Later investigators established that
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when the severity of consequences are held con-
stant, young children demonstrate that they un-
derstand the distinction between actions that an
individual intends versus those that occur by acci-
dent (King, 1971; Berndt and Berndt, 1975;
Imamoglu, 1975; Shultz et al., 1980; Shultz and
Shamash, 1981). Although the exact age at which
children make this distinction is unclear, the stud-
ies cited above have found evidence for this ability
by 5–6 years of age, and in some cases even
3-year-olds have displayed an understanding of
intended and accidental outcomes (Yuill, 1984).

There are other lines of evidence that
preschoolers possess an understanding of the role
that intentions play in human behavior (Karniol,
1978; Smith, 1978; Miller and Aloise, 1989). For
example, Shultz et al. (1980) showed that by 3
years of age children were able to distinguish
intended actions from mistaken ones, although
they did not distinguish intended actions from
reflexes and passive movements until age 5. Some
researchers have interpreted the younger chil-
dren’s difficulties as evidence of the ‘overattribu-
tion’ of intention (Miller and Aloise, 1989). In
other words, this view holds that not only do
young children appreciate the existence of inten-
tions, but they assume that they are more ubiqui-
tous than is, in fact, the case. In this view, the
major developmental achievement for the child is
to learn to limit their attributions of intention to
appropriate situations. Recent evidence from tod-
dlers’ and preschool children’s spontaneous lan-
guage utterances support this interpretation.
Bretherton and Beeghly (1982) reported the use of
mental state verbs related to intention (i.e. ‘want’)
by at least 28 months. Similarly, in an exhaustive
analysis of longitudinal records of the sponta-
neous language use by 10 young children, Bartsch
and Wellman (1995) report that ‘genuine’ refer-
ences to intention (desire) begin to emerge in
2-year-olds. Finally, Meltzoff (1995), using an
ingenious nonverbal technique, has recently re-
ported evidence that 18-month-old human infants
understand the actions of persons (but not inani-
mate objects) in terms of intentions and goals. All
of these abilities can be viewed in the context of a
broader attempt to understand the evolution and
development of what has been termed the ‘theory

of mind’—a psychological framework for inter-
preting the behavior of the self and other in terms
of various mental states and events, such as want-
ing, thinking, knowing, and believing (Premack
and Woodruff, 1978; Wimmer and Perner, 1983;
Flavell, 1988; Wellman, 1990; Astington and
Gopnik, 1991; Perner, 1991; Povinelli, 1993;
Whiten, 1993; Flavell et al., 1995).

Are humans unique in their attribution of in-
tentions as a cause of the behavior of others? At
least three extreme answers to this question are
possible (Povinelli and Preuss, 1995). One tradi-
tion holds that humans are alone in their ability
to reason about unobservable mental states such
as intention. Descartes was an early champion of
this view, and his general thesis finds adherents
today, such as Fodor (1987) who argues that
humans are the only species born knowing their
own minds. From an evolutionary perspective,
this view sees the theory of mind as a cognitive
specialization of the human species, and interprets
the behavior of animals as being the result of
some combination of basic learning principles and
more developmentally invariant epigenetic path-
ways controlling the ontogeny of social behavior.
A very different answer to the question of human
uniqueness in this area is that most, if not all,
animals have some awareness of mental states
such as intention and desire (Griffin, 1976, 1992).
Finally, a third answer is that the capacity to
conceive of intentions and other mental states
links humans with some, but not all, other animal
species. For example, at least one researcher has
proposed that theory of mind evolved in the
common ancestor of the great apes and humans
(Gallup, 1982, 1985). Experimental attempts to
ascertain whether animals possess an understand-
ing of mental states in general is limited and
largely confined to nonhuman primates. Premack
and Woodruff (1978) offered some evidence that
chimpanzees may spontaneously attribute inten-
tions or desires to others. Other research has
focused on the ability of chimpanzees and some
monkey species to engage in role-taking, their
ability to understand various mental aspects of
visual perception, and their understanding of false
belief (Woodruff and Premack, 1979; Premack,
1988; Cheney and Seyfarth, 1990a; Povinelli et al.,

https://www.researchgate.net/publication/274810840_The_Question_of_Animal_Awareness?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/264653414_Development_of_the_ability_to_distinguish_intended_actions_from_mistakes_reflexes_and_passive_movements?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/264653414_Development_of_the_ability_to_distinguish_intended_actions_from_mistakes_reflexes_and_passive_movements?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/245684915_Cognizing_the_Behavior_Stream_The_Recognition_of_Intentional_Action?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/243768340_Children_Talk_About_the_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/243768340_Children_Talk_About_the_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/239051366_Does_the_chimpanzee_have_a_Theory_of_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/239051366_Does_the_chimpanzee_have_a_Theory_of_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/238328311_Young_Children's_Understanding_of_the_Psychological_Causes_of_Behavior_A_Review?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/238328311_Young_Children's_Understanding_of_the_Psychological_Causes_of_Behavior_A_Review?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/238328075_Children's_Awareness_and_Usage_of_Intention_Cues?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232577413_Children's_Use_of_Intention_Cues_in_Evaluating_Behavior?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232577413_Children's_Use_of_Intention_Cues_in_Evaluating_Behavior?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232525654_Understanding_the_Intentions_of_Others_Re-Enactment_of_Intended_Acts_by_18-Month-Old_Children?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232508281_Intentional_Communication_in_the_Chimpanzee_The_Development_of_Deception?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232477317_Theoretical_Explanations_of_Children's_Understanding_of_the_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232477317_Theoretical_Explanations_of_Children's_Understanding_of_the_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232475360_Talking_About_Internal_States_The_Acquisition_of_an_Explicit_Theory_of_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232426929_The_child's_conception_of_intending_act_and_consequence?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232426929_The_child's_conception_of_intending_act_and_consequence?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232418788_Young_Children's_Coordination_of_Motive_and_Outcome_in_Judgments_of_Satisfaction_and_Morality?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232003352_Does_a_chimpanzee_have_a_theory_of_mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232003352_Does_a_chimpanzee_have_a_theory_of_mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232003352_Does_a_chimpanzee_have_a_theory_of_mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/232003352_Does_a_chimpanzee_have_a_theory_of_mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/227823804_Self-Awareness_and_the_Emergence_of_Mind_in_Primates?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/222243536_Attending_to_behaviour_versus_attending_to_knowledge_Examining_monkeys'_attribution_of_mental_states?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/200026363_Psychosemantics_The_Problem_of_Meaning_In_the_Philosophy_of_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/37420110_Understanding_the_Representational_Mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/21953322_Children's_Use_of_Motives_and_Intentionality_in_Person_Perception_and_Moral_Judgment?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/19082439_Do_minds_exist_in_species_other_than_our_own?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/18011962_The_Development_of_Some_Intention_Concepts_in_Young_Children?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/16514072_Belief_about_beliefs_Representation_and_constraining_function_of_wrong_beliefs_in_young_children's_understanding_of_deception?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/15715909_Theory_of_mind_Evolutionary_history_of_a_cognitive_specialization?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy
https://www.researchgate.net/publication/14692368_Reconstructing_the_evolution_of_mind?el=1_x_8&enrichId=rgreq-029882e8fc2f61e6fb4f7459fdc6043f-XXX&enrichSource=Y292ZXJQYWdlOzE0MjUwMTUwO0FTOjE4MzA5NDQ1NTg0MDc2OEAxNDIwNjY0NTI4MjYy


D.J. Po6inelli et al. / Beha6ioural Processes 42 (1998) 205–218 207

1990; Gómez, 1991; Povinelli et al., 1991, 1992a,b;
Hess et al., 1993; Povinelli et al., 1994; Gómez,
1996; Povinelli and Eddy, 1996a,b,c, 1997). Al-
though there is some suggestive evidence for
chimpanzees, it has thus far been difficult to
determine with much definitiveness whether even
they possess a true appreciation of any unobserv-
able mental states (critiques by Premack, 1988;
Cheney and Seyfarth, 1990b; Heyes, 1993;
Povinelli, 1993; Whiten, 1993; Tomasello and
Call, 1994; Povinelli and Preuss, 1995; Povinelli,
1996; Whiten, 1996). One of the central methodo-
logical difficulties has been teasing out the con-
founding effects of learning in the experimental
paradigms.

In this paper, we describe the results of two
experiments that were designed to probe young
and juvenile chimpanzees’ understanding of inten-
tion by presenting them with instances of acciden-
tal/inadvertent versus intentional behavior on the
part of unfamiliar humans which resulted in ad-
verse consequences. There have been limited pre-
vious efforts to determine if chimpanzees are
capable of discriminating between intentional and
accidental events. Premack (1986) alluded to an
unsuccessful attempt to teach an adolescent chim-
panzee to discriminate between videotape se-
quences depicting ‘intentional and unintentional
acts’ (p. 85), but no details were provided.
Povinelli (1991) briefly described a pilot project
involving an 8-year-old chimpanzee who was ex-
posed to actors involved in staged accidental and
aggressive episodes resulting in the loss of food
intended for the subject. The present experiments
sought to conduct a preliminary test of the ability
of young and juvenile chimpanzees to discrimi-
nate between accidental and intentional events. In
particular we pitted two of the explanatory frame-
works described above against each other. On the
one hand, a learning or epigenetic interpretation
of the social behavior of chimpanzees would ar-
gue that they ought not to discriminate between
intentional and accidental/inadvertent events (if
the events have equivalent outcomes). On the
other hand, an intentional (or mentalistic) ac-
count of chimpanzees’ social behavior predicts
that chimpanzees interpret behavior at both the
level of outcomes and intentions, and indeed, in

many cases (like humans) they may weigh inten-
tions more heavily than outcomes (Meltzoff,
1995). Thus, our tests were designed to provide a
preliminary attempt to determine which of these
frameworks generated more accurate predictions
about how chimpanzees would behave when ex-
posed to unfamiliar persons engaging in acciden-
tal (or inadvertent) versus intentional actions
which resulted in negative outcomes (the loss of
desired food rewards) for the animals.

2. Experiment 1: method

2.1. Subjects

The subjects were six young chimpanzees who
ranged in age from 4 years, 4 months (4;4) to 5;1
when the training for this experiment began. At
the time of the test sessions the subjects were all
3–5 months older. Five of the subjects were fe-
male (Megan, Kara, Mindy, Jadine, Brandy) and
one was male (Apollo). Except during testing, the
animals had continuous access to two indoor
rooms and three outdoor runs which were con-
nected to each other by passageways to allow free
movement between them. The enclosure included
wooden perches at various heights in each section,
ropes, tires, barrels, and a variety of other hard
plastic toys. The animals were fed a variety of
fresh fruits, juices and treats (vanilla wafers and
candies) during testing sessions in the morning
and afternoon, and were fed monkey chow twice
daily. The subjects had been participating in a
number of other cognitive studies for two years
(details of their rearing and experimental histories
can be found in Povinelli and Eddy, 1996a).

2.2. Procedure

2.2.1. Training
The subjects were trained to ‘point’ (hereafter

no scare quotes, but see Section 5) to familiar
human trainers in order to receive food rewards.
The training proceeded as follows. Before testing,
the subjects were locked out of one of the outdoor
runs (hereafter referred to as the outdoor waiting
area), which was connected by a shuttle door to
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Fig. 1. Procedure and setting of test of young chimpanzees ability to discriminate between accidental and intentional events.

an indoor testing room. In order to test the
subjects individually, each subject was in turn
separated from the group and ushered into this
outdoor waiting area, from which they could be
let into the indoor testing room. All of the sub-
jects were extensively familiar with this general
procedure. The testing room was divided into a
test unit for the subjects (which consisted of a
wire mesh top and a clear plexiglas front) and a
working space for the experimenters (Fig. 1). The
plexiglas panel had several 14 cm diameter holes
cut into it at a height that made it comfortable for
the subjects to reach through in order to partici-
pate in testing. The animals were accustomed to
reaching through these large holes in order to
participate in other, unrelated tests. The subjects
entered the testing unit through a shuttle door
into the waiting area and were restricted to this
space during the initial phase of training. On each
trial, a human experimenter stood approximately

100 cm from the front of the testing cage directly
in front of either the right or left hole in the
plexiglas panel. In the initial stages of training a
wooden screen covered the holes in the plexiglas
panel. At the start of each trial, the screen was
removed by the chimpanzees’ trainer and the sub-
ject was allowed to reach through either the right
or left hole. If the subject extended her or his arm
through the hole in front of the experimenter, this
person reached down to a small table which was
positioned between the right and left positions,
picked up a small food reward (a piece of apple,
banana, cookie, or candy), and handed it to the
subject (Fig. 1). In the early sessions of training, if
the subjects did not respond immediately, the
experimenter and trainer verbally encouraged
them to do so, and occasionally reached toward
the food table in order to attract their attention.
This preliminary training continued in sessions of
either 10 or 20 trials each morning until the
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subjects reached a criterion of approximately 90%
correct across two sessions.

At this juncture, two variations were added into
the procedure in order to familiarize the subjects
with procedures that were to be used in testing.
First, at the beginning of each trial, the subject
was ushered out of the testing unit through the
shuttle door and the wooden screen was placed
over the doorway. The subject remained in the
outdoor waiting area until the experimenter was
in position on the right or left. The trainer then
removed the wooden screen and immediately ex-
ited the test unit, and stood facing away from the
subject. The subject entered and made a response
by reaching through one of the two holes as
before. The purpose of this modification was to
eliminate the possibility that the trainer might
unconsciously wait to remove the screen until the
animal was sitting in front of the correct position
before allowing a response. Beginning at this
point a decision rule was adopted whereby the
animal was judged to have made a choice once
any part of his or her hand passed through the
plane of the plexiglas panel. The second variation
was that on approximately half of the trials, in-
stead of picking up a food reward and handing it
to the subject, after the chimpanzee pointed cor-
rectly, the experimenter poured a small amount of
juice into a cup, stepped forward and held it up to
a smaller hole in the plexiglas panel, allowing the
chimpanzee to drink it. The subjects were trained
in this fashion until they averaged 95% correct in
four consecutive training sessions (38/40 or bet-
ter).

2.2.2. Training of the actors
In order to test the subjects for an ability to

discriminate between intentional and accidental
behavior, we first selected two pairs of adult
human females to serve as actors. The actors were
brought into the testing room at a time when
none of the subjects were present and their roles
were rehearsed. First they were shown how the
chimpanzee subjects would enter the room and
point to them. They were then instructed to reach
down, pour a small cup of juice or pick up a
cookie, and hand it to the trainer, who would give
it to the subject. Next, each actor and the trainer

learned to perform three staged events. One in-
volved an accident which consisted of pouring the
juice and handing it to the trainer, but in the
process of doing so accidentally spilling the cup.
The two other roles involved intentional events.
In the passive intentional role, the actors first
poured the juice, started to hand it to the trainer,
but then pulled it back deliberately, and slowly
poured the juice onto the floor. In the aggressive
intentional role, the actors learned to repeat the
passive role except that instead of passively pour-
ing the juice onto the floor, they aggressively
threw the cup toward the base of the plexiglas
panel directly in front of the subject while main-
taining a hostile posture.

2.2.3. Preference tests
In order to control for the possibility that the

subjects might have some a priori preferences for
the actors based on features unknown to us, on
the day prior to testing we gave each subject a
preference test with the two actors consisting of
10 trials. On each trial, both actors were present,
one on the right, one on the left, counterbalanced
across trials. The subject was let into the room
through the shuttle door and allowed to freely
choose between one of the actors. At the end of
the 10 trials if the subject had selected one actor
more than another, we brought the least chosen
actor back into the room for additional trials until
the total number of times the subject had been
rewarded by each actor was equated. For the
cases in which the subjects showed a preference,
the actor most preferred was designated as the
intentional actor for the test session on the follow-
ing day and the least preferred was designated as
the accidental actor. In those cases where the
subject selected each actor five times, a coin was
flipped to determine their roles in the test session.

2.2.4. Testing
Each subject was tested twice. In Condition 1,

one actor performed the accidental role, the other
performed the passive intentional role. Condition
2 contrasted the accidental role and the aggressive
intentional role. The order of testing conditions
was counterbalanced so that half the subjects
received Condition 1 first and half received it
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Table 1
Total and Trial 1 choices of individual subjects following staged accidental and intentional events in Experiment 1

Condition 1 Condition 2Subject

Accidental actor Intentional actor Accidental actor Aggresive actor

1a4a2 5Kara
3 3a 4a 2Megan

42a2a4Apollo
1 5aMindy 2 4a

3a 3Jadine 3a 3
3 3aBrandy 3a 3

2.3 3.72.8 3.2M
4 5Trial 1 2 1

a Trial 1 choice.

second. Each subject was exposed to a novel pair
of actors for each test.

The structure of the test was as follows. On
Trials 1–4, only one actor was present either on
the right or left. On Trial 1, the subjects entered
the test unit, pointed to the actor, and the actor
picked up a cookie and handed it to the trainer,
and the trainer then handed the reward to the
subject. On Trial 2 the procedure was repeated
with the second actor. Trials 3 and 4 were re-
served for the staged accidental and intentional
events. Again only one actor was present, but
when the subject pointed to her, she performed
her assigned role. The order of the events (acci-
dental versus intentional) and the side on which
the event type took place were counterbalanced
across subjects within each condition. Six critical
paired choice test trials were conducted beginning
approximately 2 min after the accidental and in-
tentional events. Thus, approximately 5 min had
elapsed since the subject had last received a juice
reward (on Trial 2). On the paired test trials both
actors were present (one on the right, one on the
left), and the subject was allowed into the testing
unit to point to one of the actors (see Fig. 1 for
the general setting). On all paired test trials the
subjects were reinforced by the actors to whom
they gestured, regardless of what role (accidental
versus intentional) they had played. The position
of the two actors was counterbalanced so that
each was on either side of the same number of
trials.

3. Results

3.1. Training

Most of the subjects were readily reaching
through the holes from the first session and were
responding at above-chance levels after several
sessions. This is probably due to the fact that we
capitalized on the existing begging gesture com-
mon in wild and captive chimpanzees. However,
the subjects took considerably longer to meet the
stringent criterion of 38/40 correct. The number
of trials to criterion averaged 452 for the six
subjects with a range 250–750. The topography of
the final pointing gesture varied across subjects.
In some cases it matched a natural begging ges-
ture quite well, in other cases it only loosely
approximated it.

3.2. Preference tests

In 10 of the 12 preference tests the subjects
showed a preference for one individual over the
other of the actors. In these cases the actors were
assigned to the conditions as described in Section
2.

3.3. Testing

The main results of the tests are presented by
condition in Table 1. In Condition 1 (accidental
versus passive intentional contrast), the subjects
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showed no clear preference for either actor on the
six open choice trials following the two staged
events (Student’s t-test, t(5)=0.54, ns). Similarly,
in Condition 2 (accidental versus aggressive inten-
tional contrast), the subjects did not show an
overall preference for the accidental actor over the
aggressive actor (Student’s t-test, t(5)=1.35, ns).
However, although the subjects did not show an
overall preference when all trials are averaged for
Condition 1, four of the subjects chose the inten-
tional actor on Trial 1 in Condition 1, whereas
only two did the opposite. In contrast, in Condi-
tion 2 five of the six subjects chose the accidental
actor on Trial 1, whereas only one chose the
aggressive actor. Although these results are by no
means definitive, they do suggest that the subjects
may have been basing their initial preference upon
the actors involved in the event with the fewest
sudden (startling) movements (the intentional ac-
tor in Condition 1 and the accidental actor in
Condition 2). On the other hand, it might have
been the case that the animals simply preferred
the most aggressive actor.

Several methodological problems were iden-
tified in the procedure that may have compro-
mised our test of the alternative hypotheses
concerning young chimpanzees understanding of
the intentions behind the actor’s actions. For
example, administering preference tests to the
subjects was potentially problematic for three rea-
sons. First, although we included them because
we were concerned that the subjects might have
some unknown preferences for certain human
characteristics, the possibility exists that the pro-
cess of administering the tests may have inadver-
tently created biases in the subjects for certain
actors. On the one hand, we equated the total
number of rewarded choices by the end of the
preference tests, but these rewards were not re-
ceived in exactly the same test configuration as the
paired choice test trials. Second, use of the prefer-
ence tests forced us to assign the most preferred
actor to the intentional role in order to avoid
prematurely rejecting the null hypothesis. On the
other hand, there is an equal possibility that this
assignment may have masked an understanding
that was in fact present. Finally, the subjects’
experiences in the preference tests may have led

them to believe that both actors were generally
reliable, and thus overwhelmed the information
present on the single accidental and intentional
trial they received. These, and other potential
methodological problems were addressed in Ex-
periment 2.

4. Experiment 2: method

In a second experiment (which began approxi-
mately 18 months after the completion of Experi-
ment 1) we tested the hypothesis that the subjects
could learn to discriminate among three different
actors, each of whom portrayed a different role.
In the context of doing so, we sought to improve
our previous methodology. First, we eliminated
the preference tests and instead counterbalanced
the roles and actors across subjects. Second, we
attempted to eliminate the possibility that the
subjects interpreted the accidental actor in Experi-
ment 1 as being clumsy, and hence as unreliable
as the intentional actor. To mitigate this potential
problem, we confronted the apes with an inten-
tional actor as contrasted with a ‘victim’, who was
unsuccessful at delivering the food to the subject
because of the actions of the trainer. In addition,
a third ‘neutral’ actor was used as well and always
gave the subject the expected reward. Finally, in
an attempt to make the events more salient to the
subjects, instead of wasting the food rewards, the
intentional actor ate the reward intended for the
subject, and the trainer ate the reward he took
from the victim. Repeated paired preference tests
were used to determine if the subjects immediately
preferred (or learned to prefer) certain types of
actors over others. The intentional framework
predicted that the subjects would exhibit the fol-
lowing linear ordering of preference: neutral\
victim\ intentional. A behavioristic framework
predicted that the subjects would not discriminate
between the intentional and victim actors, but
might learn to prefer the neutral actor.

4.1. Subjects

The subjects were seven chimpanzees who
ranged in age from 6;6 to 7;2 when the study
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began. Six of the subjects (Kara, Jadine, Brandy,
Megan, Mindy, Apollo) were the same subjects
who had participated in the previous study which
had concluded 18 months before the present study
began. The seventh subject was a female (Candy)
who was 6;5 at the time the study began. All of
the subjects (including Candy) had participated in
a number of cognitive studies since the conclusion
of Experiment 1, but none had been involved in
any other studies which sought to determine their
ability to distinguish between accidental and in-
tentional events. Since the conclusion of the previ-
ous study, their living and play areas had been
expanded so that they had free access to five
indoor-outdoor runs (interconnected by passage-
ways), except during testing. Otherwise, their liv-
ing and caretaking environment was unchanged.

4.2. Procedure

4.2.1. Selection of actors
Three undergraduate students (two males, one

female) who the subjects had never seen were
recruited and served as the actors for the study.
The actors were physically distinct from each
other, and were between the ages of 18 and 22
years.

4.2.2. Orientation
An initial phase of the study was conducted in

order to provide the chimpanzees with an oppor-
tunity to see each of the actors in the testing unit
and receive food rewards from them. Three ses-
sions were conducted consisting of 12 trials each.
At the start of each session, one of the subjects
was separated from the group and remained in
the outside waiting area while the configuration
for the trial was prepared inside the test room. In
the period between Experiments 1 and 2, a pulley-
controlled, opaque shuttle door had been placed
in the doorway between the outside waiting area
and the interior test unit. Thus, the trainer no
longer had to usher the subjects in and out of the
test unit with a screen as in the previous study.
Instead, the door to the plexiglas test unit was
closed and locked with the subjects in the outside
waiting area. The subjects were let in and out of
the test unit by the trainer manipulating a pulley

system (which controlled the shuttle door) in the
rear of the test room. When the shuttle door was
closed, the subject could not enter or see into the
test unit or test room; when the trainer pulled
down on the pulley, the shuttle door opened and
the subject was free to enter and respond. Before
each trial began (and while the subject waited
outside), a small table containing a bowl of food
rewards (pieces of apples and bananas, and small
vanilla wafers) was positioned as in Experiment 1
(midway between the left and right holes), 100 cm
in front of the partition. According to a random-
ized and counterbalanced schedule (see below),
one of the actors situated themselves at a stan-
dardized position in front of the plexiglas parti-
tion either in front of the left or the right hole,
with the table beside them. The shuttle door was
then opened by the subjects’ trainer, allowing the
chimpanzees to enter the test unit, scan the room
and point through one of the holes. If the subject
pointed through the hole in front of the actor, the
actor reached down, picked up a small food re-
ward and handed it to the trainer who stepped
forward from the rear of the room, accepted the
food reward and handed it to the animal. These
events were carefully planned and choreographed
so that all of the relevant actions were clearly
visible to the subjects. If the subject reached
through the incorrect hole they were not handed a
food reward and were ushered outside to the
waiting area, and the shuttle door was closed. In
order to ensure that the chimpanzees received
equal reinforcement from each of the actors
within each session, each of the three actors was
randomly assigned to 4 of the 12 trials. For
purposes of side counterbalancing, each actor was
present on the left side twice and the right side
twice. For this orientation session only, the cor-
rect side alternated from trial to trial.

4.3. Testing

4.3.1. Assignment of actors to roles
Three roles were created in order to embody the

roles of interest: the victim, the intentional actor,
and the neutral actor. A detailed description of
each of these roles is provided below. In order to
eliminate potential problems from Experiment 1,
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we chose to counterbalance the persons and the
roles they played across subjects and eliminate the
initial preference tests altogether. Because there
were three persons and three roles, there were a
total of six unique combinations of actors and
roles. These unique combinations were randomly
assigned to the first six randomly selected sub-
jects. The seventh subject was randomly assigned
to one of the possible six person/role combina-
tions. This assignment strategy meant that each
subject witnessed the same person portray each of
the three separate roles consistently throughout
the study, but the actors portrayed different roles
for different subjects.

4.3.2. Exposure trials
The animals were tested across six sessions.

Each session was composed of two parts. First,
the subject was administered six exposure trials
during which only a single actor was present.
These trials were designed to provide the context
in which the actors executed their roles. Each
actor was present on two of the trials (2 trials per
actor×3 actors=6 trials). The neutral actor per-
formed both of his trials in exactly the same
fashion as he or she had during the orientation
trials. In contrast, the victim and the intentional
actor performed as during orientation on only one
of each of their two exposure trials. On the other
trial, each of them executed a standardized, exten-
sively rehearsed role. For the trials on which the
victim executed his or her rehearsed role, the
events unfolded as follows. The chimpanzee en-
tered the test unit, pointed to the victim, who then
reached down to the table as usual, retrieved a
food reward and handed it to the trainer. The
trainer then took the reward, started to hand it to
the subject, but then pulled it back and ate it in
front of the subject. In turn, the victim watched
this event carefully and exhibited facial expres-
sions characteristic of the human emotion of sur-
prise. The intentional role was identical, except
that instead of handing the reward to the trainer,
the intentional actor pulled it away from him at
the last moment and ate it. In this case, the trainer
exhibited surprise.

The following procedures were used to deter-
mine the order of presentation of the actors, the

side on which they appeared, and the trial on
which the intentional and victim actors executed
their roles. First, each actor was presented once,
then each actor was presented again. Within this
constraint, all 36 possible orderings of role pre-
sentations were created. Each of six subjects was
randomly and exhaustively assigned 6 of the 36
possible orderings (one ordering for each session
for each subject). The seventh subject was then
randomly assigned to 6 of the 36 possible order-
ings. As explained above, within each session,
each subject received one exposure to the inten-
tional role and one exposure to the victim role.
For each subject, the odd-numbered sessions (1, 3
and 5) were selected, and half of the trials were
randomly assigned to occur with the actor on the
left and half on the right. Next, in order to
counterbalance for the side on which the actors
appeared, in the even-numbered sessions the ac-
tors were assigned to the opposite sides as in the
odd-numbered sessions. Thus, if the intentional
actor had appeared on the left side twice in Ses-
sion 1, he or she appeared on the right twice in
Session 2 (regardless of the actual trial numbers).
Conversely, if the victim actor had appeared on
the right side once and the left side once in
Session 1, he or she was again assigned to the
right once and left once in Session 2 (and in the
opposite order, where other counterbalancing
constraints allowed). In terms of the assignment
of the specific trials on which the critical roles
would be executed, for each subject, in half of the
sessions (N=3), the intentional role occurred first
and the victim role appeared second, whereas in
the other half the opposite order of presentation
occurred. An equal number of exposures to each
of the executed roles occurred on the right and
left sides within each session. Within these con-
straints, the trials on which the exposures oc-
curred were randomly assigned.

4.3.3. Test trials
After the six trials in the exposure portion of

each session had occurred, three critical paired
choice test trials (from which the primary depen-
dent measures were derived) were executed so that
each subject was confronted with each of the three
possible pairwise comparisons of the two actors:
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Table 2
Total choices of individual subjects following staged events in Experiment 2

Contrast 3Contrast 2Subject Contrast 1

Intentional actor Neutral actor Victim actorNeutral actorIntentional actor Victim actor

3 3Kara 3 3 3 3
3 3Jadine 3 3 3 3

22 4Brandy 42 4
2 4 3 3Megan 2 4

2 3Mindy 4 2 4 3
32 3Apollo 44 2

3 3Candy 4 2 3 3

3.29 2.71 2.86M 3.14 3.142.86

intentional versus victim, victim versus neutral,
intentional versus neutral. The order of presenta-
tion of each of these three comparisons was coun-
terbalanced across sessions within subjects. The
order of presentation was counterbalanced across
subjects to the extent possible (given the odd
number of subjects). Finally, the left/right posi-
tion of the actors in each pairwise comparison
was also counterbalanced within subjects and
across sessions. Within sessions, the left/right po-
sition of the actors was counterbalanced to the
extent allowed by the odd number of subjects.

5. Results

The central prediction of both the intentional
and behaviorist framework concerned the chim-
panzees’ responses during the paired choice tests.
However, the data was first examined to deter-
mine if as a group the subjects displayed an
unplanned preference for individual persons por-
traying the roles, independent of the roles them-
selves. The number of choices for each person
(regardless of role) was summarized and a one-
way repeated measures analysis of variance
(ANOVA) was performed to determine if certain
actors were chosen more than others. Although
the female actor was chosen slightly more (M=
6.9, S.D.=1.2) than the two male actors (M=5.4
and 5.7, S.D.=0.8 and 1.1, respectively) this re-
sult was not statistically reliable, F (2, 12)=2.400,
P=0.133. Given that there was no effect of ex-

perimenter, we next summarized the subjects’
choices in the paired choice tests across the six
sessions. Table 2 displays these results by subject
for each of the three contrasts (summed across the
six sessions), along with the group means for each
of the contrasts in question. Separate paired t-
tests were conducted for each of the contrasts to
determine if the subjects displayed a preference
for pointing to one type of actor over another for
each contrast. The results uniformly indicated
that as a group the subjects did not display a
reliable preference in any of the three contrasts
(all ts]0.42051.00, Ps]0.356).

Although the subjects did not display prefer-
ences when their results for all six sessions are
collapsed, it is possible that they learned prefer-
ences during the course of the experiment which
were masked by collapsing sessions. In order to
examine this possibility, we examined the subjects
responses for each of the three contrasts sepa-
rately in blocks of two sessions. This meant that
for each subject within each contrast, there were
two trials available in each block for analysis. For
purposes of statistical analysis the subjects’ data
were transformed into percent correct scores. Cor-
rect scores were assessed from the perspective of
the predictions generated by the intentional
framework. Thus, for the intentional versus victim
contrast, choices for the victim were considered
correct; for the intentional–neutral contrast,
choices for the neutral actor were considered cor-
rect; and for the neutral–victim contrast, choices
for the neutral actor were considered correct. This
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resulted in assigning each subject a score of either
0, 50 of 100% correct for each block of two trials
for each of the three contrasts. Separate one-way
repeated measures ANOVAs were conducted for
each of the contrasts, and uniformly yielded no
effect of session (all FsB0.500, P\0.619). Thus,
these results provide no support for the predic-
tions generated by the mentalistic framework. In-
deed, the failure of the subjects to base their
decisions upon the repeated exposure to the inten-
tional actor’s behavior is consistent with the view
that the subjects did not interpret the different
intentions behind this event as compared with the
others. However, the fact that they did not tend
to prefer the neutral actor over both of the others
raises interpretive problems for the straightfor-
ward interpretation that the learning framework
was supported.

6. Discussion

The results presented here provide little evi-
dence that 5- to 7-year-old chimpanzees under-
stand the distinction between accidental and
intentional actions. Although this finding is con-
sistent with the idea that chimpanzees in general
do not appreciate this distinction (Tomasello et
al., 1993; Povinelli, 1996; Povinelli and Eddy,
1996a) there are both developmental and method-
ological limitations that must be considered. First,
it may be that the chimpanzees investigated here
were simply too young to show evidence for the
capacity. If our sample of humans were limited to
2-year-olds, for example, we would not want to
conclude that the human species is incapable of
understanding the accidental–intentional distinc-
tion. There is some empirical precedence for keep-
ing an open mind on this point. First, our
cross-sectional and longitudinal research on the
development of self-recognition in mirrors in
chimpanzees suggests that this ability is markedly
delayed in chimpanzees relative to human devel-
opment, with most captive chimpanzees, at least,
not showing evidence of the ability until 4.5 years
or older (Povinelli et al., 1993; Eddy et al., 1996,
but see Lin et al., 1992). At the time of Experi-
ment 1, for example, three of the subjects (Jadine,

Mindy, and Megan) had displayed positive evi-
dence of self-recognition in mirrors, whereas three
others had consistently not (Kara, Apollo, and
Brandy). Second, there are other areas as well in
which research seems to suggest that cognitive
achievements typical of 18- to 24-month-old hu-
man infants do not show up until 5 to 8 years of
age in chimpanzees (Mathieu and Bergeron, 1981;
Chevalier-Skolnikoff, 1983; Mignault, 1985;
Spinozzi, 1993; Savage-Rumbaugh et al., 1993).
Collectively, these data hint at heterochronic
shifts in cognitive development in either the hu-
man or chimpanzee lineages (or both) in the
course of evolution within the great ape–human
clade (Povinelli, 1996). This is important with
respect to the research presented here because the
theory of mind skills may emerge in chimpanzees,
but either not until absolutely later than in hu-
mans, and/or perhaps relatively later as compared
to other cognitive skills.

Our research is limited from a number of
methodological directions as well. First, chim-
panzees may be able to ‘perceive’ the distinction
between accidental/inadvertent actions and inten-
tional ones, without being able to use an instru-
mentally shaped gesture to capitalize upon it. In
other words, there may be a lag between compre-
hension of intentional behavior on the one hand,
and effective production of behavioral strategies
to use this information on the other. Second, it
may also be that the subjects both comprehended
the distinction and possess the ability to capitalize
upon it, but did not do so because the severity of
the outcome was too mild. This latter explanation
would seem to carry with it the hypothesis that
the subjects could actively choose between two
actors who were differentially associated with
more severe adverse consequences than those used
here. To some extent, we attempted to investigate
this in Experiment 1 by presenting the subjects
with the accidental-aggressive/intentional con-
trast, with mixed results. Although the subjects’
overall choices do not support that hypothesis,
their Trial 1 results are consistent with this view (5
out of the 6 subjects avoided the aggressive actor
on Trial 1). Finally, it is possible that the subjects
attributed a different intention at the time of the
occurrence of the two events, but did not interpret
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these intentions as having any lasting conse-
quences. This may be due to a general failure to
engage in stable dispositional attributions. Indeed,
there is indirect evidence from research on the
development of children’s understanding of stable
personality traits, that it may not be until 5 or 6
years of age that they realize that people’s inten-
tions and personalities at one point can serve as a
useful guide to their behavior at another time or
place (Rholes and Ruble, 1984, 1986). If true, it
would mean that long before children were able to
understand that someone with malevolent inten-
tions at one point are likely to have similar ones
at a future timepoint, they would be able to show
evidence of understanding intentions on other,
less demanding tests of the distinction between
accidental/inadvertent versus intentional actions.
We attempted to combat this problem by giving
the apes repeated exposure to the same intentions
in the same context, but it may be that more
exposure with more salient events are needed.

From the opposite extreme, it may have been
premature to ask the subjects about the inten-
tional nature of the behavior of other individuals
until we had obtained a definitive resolution con-
cerning their understanding of their own behav-
ior. It is possible that young and juvenile
chimpanzees do not even understand the inten-
tions underlying their own gestures. In other
words, although in the course of several hundred
trials we successfully trained them to gesture in
front of the location where a trainer stood, we
have no guarantee that the final near-perfect accu-
racy of their gesture was accompanied by a con-
comitant awareness of the intention underlying it.
Although it may be tempting to interpret their
action in an anthropomorphic manner (i.e. ‘I
want you to get me some food’), this may not be
the correct interpretation. Several distinct ques-
tions present themselves. First, do the subjects
know that their extended arm has a referent in
space, or have they simply learned to execute a
rule of the following type: ‘extend arm through
hole in front of person; receive food’? In other
words, are they ‘choosing’ the person, or are they
simply expressing an imperative (i.e. ‘want food’)
with our training techniques having simply local-
ized that imperative gesture to the correct hole? If

this were true, when confronted with two trainers,
it would be inaccurate to label their behavior as
making a ‘choice’ between the two actors. Because
virtually all of their hundreds of training trials
involved pointing with a single trainer present,
their performance on the test choice trials (where
two trainers were present) could be expected to
follow either a random or default pattern pre-
cisely because the rule ‘extend arm through hole
in front of person; receive food’, can be satisfied
by either choice. Povinelli and Eddy (1996a) re-
cently explored aspects of this problem with the
same subjects used in these studies by examining
under what conditions the subjects would deploy
their begging gesture. For instance, in paired tests
superficially similar to those used here, the sub-
jects would selectively gesture to someone offering
food as opposed to an undesirable block of wood.
In addition, they would gesture in front of some-
one facing them, as opposed to someone facing
away. However, careful examination of the condi-
tions which elicited their gestures indicated that
the subjects did not appreciate that their gesture
needed to be seen by an experimenter in order for
it to be effective (Povinelli and Eddy, 1996a). This
suggests that chimpanzees may not even under-
stand the gesture they used to make their ‘choices’
in the same manner as young children understand
the pointing gesture (for discussions of the various
ways in which human children can ‘mean’ a point-
ing gesture, Bates et al., 1975; see also Goodhardt
and Baron-Cohen, 1993).
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