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Subjects were asked to indicate the likelihood that each of 30 animals (chosen as
exemplars of the major phylogenetic classes) could engage in three complex
cognitive tasks. Subjects were also asked to rate the extent to which they felt each
animal was similar to themselves and whether they felt the animal experienced
the world in a manner similar to the way they experienced it. The results showed
that in all cases the perceived similarity and inferred cognitive abilities of ani-
mals proceeded from lesser to greater in the following order: invertebrates, fish,
amphibians, reptiles, birds, mammals (excluding dogs, cats, and primates). For
pets (dogs and cats) and primates, there was a marked increase in perceived
similarity and in the tendency to make attributions about complex cognitive
characteristics. The data are discussed in the context of viewing anthropomor-
phism as a derivative ofour ability to infer the mental states of conspecifics—an
ability that evolved as a consequence of the need to take into account the
experience and intentions of other humans. Although we routinely generalize this
capacity to species other than our own, the evidence that the effects are re-
ciprocal is extremely limited.
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Anthropomorphism, defined as the attribution of human characteristics to
animals, is commonplace, cross-cultural, species typical, and almost irresistible.
With the advent of behaviorism, anthropomorphic thinking was generally seen as
something to be avoided in discussion, of animal behavior (Gallant. 1981;
Hughes, 1973; McFarland, 1981). Others have argued more recently that, in
refined form, the phenomenon can be useful if it leads to testable hypotheses
(Burghardt, 1991).

Why is the tendency to attribute human characteristics to animals so preva-
lent? Gallup (1985) contends that anthropomorphism is a by-product of a unique
form of intraspecific selection that gave rise to self-awareness. It can be argued
that organisms that can conceive of themselves can infer the experience of others
by using their own experience as a model (see Gallup, 1982; Humphrey, 1984).
While it is probably true that no two humans experience the same event in exactly
the same way, there is bound to be considerable overlap in people's experiences
since as members of the same species we share similar receptor surfaces and
considerable underlying neural circuitry in common. Moreover, given a knowl-
edge of your own mental states and their relationship to extemal events, you now
have a means of modeling how others might react to similar events. Using one's
own experience as a means of anticipating what others might do, how they might
feel, and what they might be thinking could have been a significant advantage
when it came to competition among ourselves for scarce resources. Knowledge
of self, in other words, is the vehicle that provides the means of achieving an
intuitive knowledge of others. We contend anthropomorphism is simply a vivid
and dramatic instantiation of this introspective modeling capacity.

There are a number of interesting and potentially researchable questions that
follow from this analysis. First, are there limits to the extent to which people
make these attributions (e.g., are people as likely to make inferences about
intentionality in crickets as they are rhesus monkeys)? What is the shape of the
generalization gradient when it comes to inferring mental states in other crea-
tures, and if it is anything but flat, what characteristics seem conducive to
making these inferences (cute vs. ugly, warm-blooded vs. cold-blooded, predator
vs. prey, etc.)? While different animal characteristics are seen to be more or less
important in various attempts to justify research with animals (Beckstead, 1990;
Burghardt & Herzog. 1980; Pious, 1991), most are related to attributions of
emotional states rather than cognitive ones. Second, are these attributions accu-
rate or unfounded (e.g., can dogs really distinguish between being tripped over
and being kicked)? Third, are there creatures other than humans that routinely
make inferences about mental states in other creatures? Do most species engage
in "zoomorphism" (the animal analog to anthropomorphism), or are humans tbe
only organisms with this capacity?

Nicholas Humphrey (1984) has argued that the human mind is one of
evolution's only instances of neural hardware whose owner is capable of per-
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forming as a "natural psychologist." In his formulation, a natural psychologist is
an organism that is capable of inferring the mental experiences of conspecifics.
Through such inferences an individual can engage in increasingly sophisticated
social strategies such as intentional deception, and is in a position to experience
psychological states such as empathy. Humphrey argues that early in the hominid
line, individuals who were capable of functioning as natural psychologists had a
clear selective advantage in such a highly social species as our own.

In addition to Humphrey's idea that humans operate as natural psychol-
ogists, our position is that one consequence of being able to infer the mental
experiences of conspeeifics is the tendency to generalize these attributions to
members of species other than our own (Gallup, 1985). Not only can humans
imagine how painful it must feel for other human beings to trip on the stairs and
land on their face, but they can also imagine what it must be like for a dog, who,
in its excitement to go outside, hits its face on the front door. In either case,
people use their experiences to model the ostensible mental experiences of other
organisms in similar situations.

Daniel Dennett (1983) views humans as predisposed to make sense of the
world by taking an "intentional stance." That is, the inferences we make about
objects and events in the world involve a strategy whereby we attribute various
sorts of intentional states (beliefs, desires, etc.) in an effort to predict their future
behavior In the case of inanimate objects, this would be akin to a sort of "folk
physics," whereby we try to predict the future behavior of, say, projectiles, based
on inferences about what would be logical for flying objects to do in any situa-
tion, given that they have certain beliefs and desires. In the case of animate
objects (for our purposes, animals) Dennett's intentional stance is akin to a sort of
"folk psychology" whereby we make inferences about the beliefs and desires of
other organisms in order to predict and explain their future behavior.

Additionally, Dennett outlines orders of intentionality that are assumed to
involve greater sophistication (intelligence). To illustrate the various orders of
intentionality, we will use the example of a predator-prey encounter (taken from
Burghardt, 1991). Take the case of an action that is typically seen as reflexive, in
which certain responses are always given following particular eliciting stimuli.
This interpretation would be an example of "zero-order" intentionality, and
involves minimal mental functioning (e.g., an animal simply freezes in the
presence of a predator). For first-order intentionality, subjective feelings are
projected onto an organism (e.g., an animal believes a predator is potentially
dangerous). Second-order through fourth-order intentionality involves what we
will refer to as "higher cognitive processes." For a behavioral phenomenon to be
interpreted as second-order intentionality, it needs to be shown that an organism
wants another organism to believe something (e.g., an animal wants a predator to
believe it is not present, and hence, freezes). Third-order intentionality involves
an additional intentional statement (e.g., an animal wants a predator to believe
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that the animal wants to remain undisturbed). Fourth-order intentionality adds
still another intentional statement into the formulation (e.g., a prey animal/ears
that a predator will discover that it Iprey animal] believes that the predator thinks
It is poisonous, ill, or dead). Therefore, the greater number of "intentional
statements" we use in the interpretation of a behavior pattem. the more complex
the cognitions ostensibly underlying that behavior become. This is a necessarily
abbreviated presentation of Dennett's theory, but it will help define an-
thropomorphism for purposes of our analysis. Anthropomorphism of cognitive
states in our terms will involve attributions of mental processes that are not
reflexive in nature (first-order intentionality). but are equal to or greater than
Dennett's second-order of intentionality.

Empirical Approaches to the Problem

How accurate are attributions of human mental states to animals? Kellert's
series of contributions (1980, this issue) partly address this issue. He essentially
catalogs public perceptions and knowledge of animals, so that responses given
on various questionnaires indicate when people have accurate knowledge (high
congaiency between individual knowledge and perceptions and scientific knowl-
edge) or are relatively unknowledgable (low congruency between individual
knowledge and scientific knowledge). Such an approach is important for assess-
ing knowledge as it may relate to attitudes, but does not address the underlying
dynamics of this knowledge.

Alternatively, one could concentrate on the manner in which perceptions are
expressed. Heider and Simmei (1944) conducted an experiment exploring
people's tendency to explain phenomenon based on their own social experience.
They showed subjects a short film depicting three geometric forms (a large
triangle, a small triangle, and a circle) engaged in various animated movements.
A large majority of the subjects described the action of the forms in terms of
social attributions and interactions (e.g., the large triangle chased and beat up the
smaller triangle). This, then, can be seen as an early laboratory demonstration of
the tendency to anthropomorphize when explaining the behavior of nonhuman
forms. While this partly may be an example of communicative efficiency (as
opposed to explaining the movements of the forms solely on the basis of the
actual movements), the question of why this might be the case remains un-
answered.

The attempt by people to explain their own and others' behavior by attribut-
ing causes of that behavior to a situation or disposition has a fairiy long history in
psychology and is known as attribution theory. Attribution theory attempts to
examine the manner in which people attribute various psychological charac-
teristics to themselves and others (Jones & Davis, 1965). Moreover, the psycho-
tjgical attributions (in many cases based solely on facial characteristics of
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Stimulus individuals) can include personality, motivational, and cognitive char-
acteristics (Berry & McArthur, 1986). For example, in terms of personality
characteristics, people seem to attribute greater happiness, more joh satisfaction,
and friendlier personalities to attractive people (Dion, Berscheid, & Walster,
1972). It also seems that people attribute various "personalities" to different
animals. However, the attribution of mental characteristics to other species has
received little systematic attention. This would seem to be a logical extension of
attribution theory, and may be important in the formation of attitudes that people
have toward animals (Kellert. 1980). just as such attributions are important in the
formation of attitudes toward other people.

We are interested in attributions of cognitive abilities. Anthropomorphism
can also entail attributions of a numher of characteristics, including feelings,
emotions, etc. One reason that we focus on cognitive functions is simply that
they are more easily operationally defined.

A Preliminary Experiment

Since perceptions of similarity are important in the attribution of various
characteristics to other humans (Feinberg, Miller, & Ross, 1981). it seems rea-
sonable to suppose that the same process may hold for anthropomorphism. With
this in mind, we constructed a questionnaire using a diverse list of animals (see
below), and asked subjects to rate the degree of similarity between the animal
and themselves, and the likelihood with which they felt the animal could perform
a series of mental tasks. Using the so-called phylogenetic scale, we systemat-
ically varied similarity to humans. (According to this scaie, vertebrates are seen
as phylogenetically "newer," more complex, and more similar to humans than
invertebrates. Likewise, mammals are perceived as "newer," more complex, and
more similar to humans than birds, reptiles, amphibians, and fish.) Hodos and
Campbell (1969) have demonstrated that this taxonomic scheme is not a the-
oretically valid manner in which to view the evoiutionary process (if all living
things have a certain common ancestor, as most evolutionary hiologists believe.
then every organism is just as evolved as any other; only the details of structure
and function will differ between organisms.) For our purposes, however, we are
simply using this classification scheme to map on to common puhlic perceptions
of species differences.

The tasks were chosen to reflect "higher cognitive functions." They repre-
sent at least the second order of intentionality derived from Dennett's scheme
(with the possible exception of mirror self-recognition, which is essentially a
nonsocial hehavior but has important implications for third-order intentionality;
see Gallup, 1985). Moreover, empirical evidence to date indicates that only a
small group of animals (a few species of great apes) may actually possess the
capacity to perform all of these tasks (Gallup, 1985; Povinelli, Nelson, & Boy-
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sen, 1990). Thi.s study, then, represents an empirical assessment of an-
thropomorphism from both the accuracy and attributional perspectives outlined
above.

Method

One hundred and four undergraduate students enrolled in introductory psy-
chology at State University of New York at Albany volunteered to participate in
this study. Efforts were made to conduct the study at the beginning of the
semester, before students had extensive exposure to the subject matter of psy-
chology in general, and comparative psychology in particular. Groups of 10-15
subjects were presented with a written questionnaire and asked to rate a list of 30

Table I. Questionairc Items

Similarily Ratings

Please Rate the fallowing animaK in Icrms of the degree to which you feel the animal is similar lo you
where 0 = not ai ail .'.imllar and 10 = ideniical.

Please rate the following animals in terms of Ihe degree lo which you feel the animal experiences Ihe
world in a way thai is similar lo ihe way you experience the worW where 0 = not at all similar and 10
= ideniical.

Response scale for Ihe above items
0 1 2 3 4 5 6 7 8 9 !0
I 1

identicalnol at
all

similar

slightly
similar

moderately
similar

very
similar

Cognitive Ability Ratings

Please rate the following animals in terms of the degree lo which you feel the animal could trick
another animat into going lo a place where he I she knows food isn't in order for it to gel the food itself
where 0 = not al all possible and 10 = very possible.

Please rate the following animals in terms of the degree to which you feel the animat coutd figure otii
that the image it sees in a mirror is iiselfand not another animal where 0 = not at all and 10 = very
possible.

Please rate the following animals in terms of the extent to which they could distinguish being tripped
over or kicked where 0 = not at all possible and 10 = very possible.

Response scale for ihe alcove items
0 1 2 3 4 5 6 7 8 9 10
f _ 1

nol at slightly moderately very
alt possible possible ptissible

possible
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Table 2. "Cognitive Index" Rating for Thirty Animals Rank Ordered by Perceived Similarity

Perceived similarity category Animal(s)

Human
Chimp
Monkey
Gorilla
Dog
Cat
Cheetah
Porpoise
Cow
Pig
Parrot
Eagle
Elephant
Goat
Canary
Parakeet
Croeodile
Robin
Snake
Chicken
Turtle
Frog
Trout
Goldfish
Toad
Salamander
Crab
Guppy
Womi
^uckroach

Cognic vc index

9.7
7.5
7.3
7.1
6.6
6.1
5.1
3.9
3.6
3.6
3.0
3.5
3.8
3.5
2.6
2.7
2.6
2.4
2.2
2.9
2.0
1.9
1.5
1.3
1.6
1.6
1.8
1.1
1.0
1.0

Identical (9-10)
Very similar (7-8)

Moderately similar (4-6)

Slightly similar (2-3)

Not at all similar (0-1)

animals on various dimensions. The list of rating scales is presented in Table 1,
and the different animals appear in Table 2. The item conceming deception is a
third-order intentional statement involving the intentional deception of another
animal. The item on mirror self-recognition assesses subjects' intuitive knowl-
edge about self-recognition. Finally, the last item was designed to measure the
extent to which subjects felt animals could distinguish intentional acts from
unintentional ones (also a third-order intentional interpretation of a situation.)

The scales were presented in a randomized order on the questionnaire. Pilot
work indicated that some subjects felt particular actions were impossible (e.g.,
"tripping over" an elephant or fish). To deal with this problem, we prefaced the
survey with instructions that even if an action seemed unlikely, subjects should
imagine it was possible and make their judgments accordingly.

Representative animals were chosen from both vertebrate and invertebrate
groups, and included members ofthe five major vertebrate classes (fish, amphib-
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ians, reptiles, birds, and mammals). Additionally, an effort was made to choose a
mixture of domestic and wild animals. To controi for effects of order of presenta-
tion, the order in which the animals appeared for each question was randomized.

Demographic data were also gathered from each suhject (e.g., age, sex, and
year in school). We also included items to assess prior experience with animals
such as the following: (1) "Do you have, or have you ever had a pet?" (2) "Do
you now live, or have you ever spent a considerable amount of time on a farm?"
(3) "How many times have you visited a zoo in the past five years?" and (4) "Do
you ever take trips in the woods or forest to watch animals?"

Results

Factor analysis of the data set indicated that attributions of similarity and
cognitive functions to the various animals had similar pattems of covariation that
roughly corresponded to their phylogenetic group membership, with the addi-
tional factors of pets and primates (i.e., humans emerged as a single factor, as
did cats and dogs, nonhuman primates, other mammals, birds, reptiles, amphibi-
ans, fish, and invertebrates, resulting in nine phylogenetic groups; Eddy, Beck-
stead, & Gallup, 1990). We therefore used phylogenetic group averages in the
present analyses.

Preliminary analysis of this data set also indicated that both the similarity
ratings (i.e., "similarity to self" and "perceived similarity of experience") and
each ofthe cognitive function ratings (i.e., ability to deceive, mirror self-recog-
nize, and distinguish intentionality) were significantly positively correlated with
each other. For the present analysis, we therefore constructed a "similarity
index" that represented the average of the similarity items for each of the phy-
logenetic groups. We also constructed a "cognitive index" that reflected the
average of the three cognitive ability ratings for each of the phylogenetic groups.

For presentation purposes, the animals are rank ordered and divided into
categories based on their perceived similarity to self (i.e., identical, very similar,
moderately similar, slightly similar, and not at all similar). The animals, their
"cognitive index" score, and their group membership (based on perceived sim-
ilarity to self) are shown in Table 2. Groupings for perceived similarity are a
reflection of the scale values that were used (i.e., "not at all similar" was located
immediately below the numerals 0 -1 , "slightly similar" was immediately below
2-3, etc.). Figure I depicts the mean ratings of animals on the four mental
dimensions, and shows that, as animals are perceived as more similar to oneself,
they are more likely to be seen as both having experiences similar to our own and
also to possess comparable mental faculties.

Phylogenetic Groups

It seemed reasonable to expect that people would be more likely to impute
attributional capacities to animals as a function of their phylogenetic group. Tbe
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similar experience

self-recognize

deceive others

determine intent

Identical Very Moderately Siightiy Not at Aii
(9-10) (7-8) (4-6) (2-3) (0-1)

Simiiarlty to Self

Fig. 1. Mean ratings on four cognitive dimensions as a function of perceived similarity to self.

similarity index scores and cognitive index scores were therefore subjected to
analyses of variance (ANOVAs) with phylogenetic group as the within-subject
factor. The resulting two ANOVAs were corrected for heterogeneity of variance
via the Greenhouse-Giesser method (Keppel, 1982).

The similarity and cognitive index data are summarized in Fig, 2. With
respect to tbe similarity index, we found that perceived similarity increased as a
function ofthe animal's phylogenetic relatedness to human beings, F(8, 824) =
742.1, p < .001.

Conceming the attribution of cognitive functions, it was found tbat animals
perceived as being more evolutionarily recent were more likely to be seen as
having higher cognitive functions, F{8, 824) = 773.64, p < .001.

Discussion

Based on tbe present findings, it seems that the attribution of cognitive
processes to animals does not proceed in either a blanket or a random fashion;
that is, people do not make judgments such as "animals can think" based on
infomiation witbout respect to context. In this case, the type of animal in ques-
tion, particularly its position on the so-called phylogenetic scale, has a direct
bearing on tbe responses that subjects make. It also seems that the perceived
similarity between tbe human and tbe animal in question influences the extent to
which subjects will attribute higher cognitive processing to them.
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Fig. 2. Mean similarily and cognilive index scores (see text) as a funclion of the phylogenetic group
membership of animals.

Judgments of similarity may have arisen from actual physical similarity.
Rushton (1989) has suggested that when it comes to choosing friends and
spouses, people are, for whatever reason, more likely to choose individuals with
similar genes to themselves. Although Rushton's interpretation of his research is
not without its critics (Anderson. 1989), it has interesting implications for the
present study. It may be that the extent to which we share genes in common with
the animal in question increases the likelihood with which we perceive them as
being endowed with comparable cognitive abilities. This interpretation could
explain why our subjects were more likely to attribute the various cognitive states
to primates than to cockroaches. On the other hand, this does not explain why
dogs and cats would be judged as twice as likely to be able to perform the tasks at
hand than elephants. Familiarity with the animal in question, gained through
prior exposure, would appear a potent variable in cognitive attributions. Recent
animal research has shown that the importance of perceived similarity may not be
limited to humans. Chickens will give "altruistic" alarm calls to a distantly
related species (quail) that nevertheless are somewhat physically similar to the
calling bird, but not to an empty cage (Marler, Karakashian, & Gyger, 1991).

These data suggest there may be two mechanisms operating here. People are
likely to attribute similar experiences and cognitive abilities to other animals
based on (I) the degree of physical similarity between themselves and the species
in question (e.g., primates), and (2) the degree to which they have formed an
attachment bond with a particular animal (e.g., dogs and cats).
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Other interpretations of these data are also possible. One concems the
"false consensus effect" (Suls, Wan, & Sanders, 1988). Researcb in tbis area has
demonstrated that people overestimate the tendency of others to share their
beliefs. The same may hold tme for attributions of cognitive states to animals.
Although this does not explain the clear phylogenetic pattem found in our results,
it could provide a proximate mechanism for the expression of the attribution of
cognitive states.

Wuench, Poteat. and Jemigan (1991) found that responses given by college
students showed a bigh correlation between questions designed to measure pro-
clivities toward animal rights and the degree of similarity between humans and
animals. They found logical inconsistencies in the responses of tbeir students
(i.e., "humans are similar to animals" yet "it doesn't violate an animal's rights
to be held captive as a pet;" see Gallup and Beckstead [1988] for other inconsis-
tencies). Some questions, however, were worded so as to include all animals
while others made reference to particular animals (i.e.. "Animals can feel pain"
and "It is ridiculous to suppose that a dog or cat can think"). As the present work
indicates, perceived similarity toward particular animals and clearly defined
mental states can make an important difference in the degree to which people
engage in anthropomorphism.

Further research should include evaluating the attribution of various emo-
tional states and how this may be influenced by the perceived similarity of
animals to ourselves. Burghardt (1985) showed that people regard emotional
continuity between humans and nonhumans as more likely than intellectual con-
tinuity, and that the acceptance of evolution favorably disposes people to believe
in both types of continuity. That is, respondents who agree with the statement
"The occurrence of evolution is a fact" are more likely to believe in emotional
and intellectual continuity than respondents who disagree with the statement.
Based on tbe present findings, it would seem prudent to conduct future studies on
human-nonhuman continuity and similarity in more specific terms and clearly
identify individual types of animals, as well as use well-defined emotional states.

It seems, then, that the process of anthropomorphism is affected by a
number of factors, including the perceived similarity of the animal to humans, its
phylogenetic group membership, and (as in the case of dogs and cats) the degree
to which people have formed attachments to the animal (over 95% of our respon-
dents reported that they had at one time had a dog or cat as a household pet, and
dogs and cats were rated as second only to primates in similarity and complexity
of mental functioning).

Do species otber than our own use their experience to model the experience
of others, and do they generalize tbese attributions to species other tban tbeir
own? Based on recent data, the answer to both questions is yes, but the phe-
nomena appear much more restricted than many people realize. To date, well-
documented instances of zoomorphism have only been demonstrated in cbim-
panzees.
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Tbe other way to phrase this question is in terms of the emergence of a
"scientifically informed anthropomorphism" (Povinelli. in press). How accurate
and appropriate are attributions of human mental states to animals? Do animals,
in fact, regularly distinguish between intentional and unintentional acts? Do
animals engage in sympathy, empathy, gratitude, gmdging. attribution, decep-
tion, and sorrow? Do animals take into account different knowledge states in
other animals? If we were to give an animal experience with a variety of visual
obstructions (e.g., masks, blindfolds, opaque glasses), bow would it respond to
another animal wearing such obstructions? Would it use its experience with
visual obstructions to infer another animal's impaired visual perspective?

Gallup (1982. 1985, 1991) bas developed a comparative/evolutionary
model of social intelligence that bears directly on many of the issues raised in this
paper. According to his account, there should be some heretofore un-
acknowledged cognitive differences between different species as a function of
whether or not they are capable of recognizing themselves in mirrors. The
rationale for this prediction is based on the assumption that organisms that show
self-recognition can conceive of tbemselves, and therefore bave the capacity for
the following: (1) to think about tbemselves in relation to past, present, and
future events; and (2) to reflect on tbeir own experience and their own mental
states. Gallup argues that one by-product of this capacity ougbt to be the ability
to develop a variety of competitive, introspectively based social strategies such
as gratitude, gmdging, sympathy, empathy, intentional deception, and sorrow.
The model, in other words, stipulates that organisms tbat can conceive of them-
selves are in a unique psychological position of being able to use tbeir own
experience as a means of modeling the experience of otbers.

Although Gallup argues that tbis capacity evolved because of the com-
petitive reproductive advantages tbat accmed to individuals who could take into
account the experience and intentions of others, he bas theorized that there ought
to be a corresponding tendency to generalize these mentalistic accounts of bebav-
ior to otber species as well (see Gallup. 1985. p. 634). The data reported in the
present paper provide strong support for tbe generalization component of tbis
model. Our results sbow tbat tbe extent to which people perceive other species as
having experiences similar to their own, and to be capable of reasoning about
mental states in others, is directly proportional (with tbe exceptions noted) to the
perceived similarity between themselves and the species in question. Tbe striking
correlation between apparent similarity and the attribution of mental states to
other species by subjects in this study exemplifies a classic generalization gra-
dient.

But what about comparable abilities in other organisms? Are there species
other than our own that make inferences about mental states among one another,
and in tum generalize these attributions to other species as well? Povinelli and his
colleagues have recently undertaken a broad series of comparative studies with
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chimpanzees, rhesus monkeys, and human children that have been explicitly
designed to subject this aspect of Gallup's model to a set of rigorous empirical
tests (Povinelli & deBlois. 1992; Povinelli et ai., 1990, 1992; Povinelli, Parks,
& Novak. 1991, 1992). This research suggests that chimpanzees (who can con-
ceive of themselves, as defined by being able to recognize themselves in mirrors)
have at least a limited capacity to make inferences about mental states in other
organisms, as evidenced by successful performance on visual perspective taking
and on role reversal tasks. For example, chimpanzees appear to make differential
attributions about knowledge states in humans as a function of whether the
person has or has not witnessed particular events. In contrast, rhesus monkeys
(who consistently fail to decipher correctly mirrored information about them-
selves) appear incapable of taking into account the knowledge states of other
organisms and fail to use their experience to model the experience of others.
From the standpoint of the present paper, an intriguing aspect of the chim-
panzees' performance on the above tasks was that they were required to make
inferences about knowledge states in human experimenters rather than in other
chimpanzees (see also Premack & Woodruff, 1978).

An interesting way to expand on the idea of zoomorphism in chimpanzees
would be to devise a situation (similar to the one in which chimpanzees attributed
knowledge states to humans) where they could be tested for attributions to
species other than humans (i.e., would a chimpanzee attribute knowledge states
to rhesus monkeys or gorillas?). If our analysis is correct, chimpanzees should be
able to attribute knowledge states to a variety of organisms, and these attributions
sbould be related to the perceived similarity between themselves and the animal
in question, and/or whether or not the animal is (or was) a companion.

Povinelli (in press) has argued tbat we may need a new set of terminology to
describe the phenomenon of anthropomorphism. For instance, it is likely that the
attributional capacities of humans and chimpanzees are not completely overlap-
ping, and tbat each species attributes its own unique subset of particular mental
experience to other organisms. If true, then to be consistent across species, the
prefix should identify the taxonomic group to which each species belongs. For
example, human beings have the capacity to attribute human cognitive and
emotional states to other organisms, and this process is called "anthropo-
morphism." To the extent that chimpanzees have the capacity to attribute chim-
panzee cognitive and emotional states to others, the term "/^anmorphism" would
be an appropriate designation for their attributional abilities. If studies of orangu-
tans show similar results, "pongomorphhm" would be the appropriate termi-
nology, because their attributions may prove to differ from both humans and
chimpanzees. Of course, it is highly probable that a substantial degree of overlap
exists given that all three species may possess shared, derived developmental
pathways implicated in the capacity for mental state attribution (Povinelli, in
press).
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Given wbat is known about cbimpanzees, we may not be alone in our
capacity for making attributions about mental states in other creatures. On tbe
otber band, this capacity appears at the present time to be limited to humans and
only a few species of great apes. Thus, in terms of a "scientifically informed"
anthropomorphism, many instances in which humans routinely infer attributional
states in animals may in fact be unfounded and erroneous. On the other hand,
when it comes to chimpanzees and orangutans, such attributes may be quite
accurate descriptions of their psychologies.
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