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WEEK 11
May 3rd 2007

COMPARATIVE COGNITION 2 – SPATIAL AND SOCIAL KNOWLEDGE AND REASONING
Essay (no 8 on the March 15th list)
“Apes cannot be taught language, but there is evidence that they have special abilities in the
areas of social learning, imitation, and self-recognition.” Discuss.
1.
2.
3.

Copies of selected Overheads are attached.
There are notes in the Easter Handout for Summer Term Lectures
Updated versions of these notes are given below.
“A third hypothesis proposes that there are, in fact, neither quantitative nor qualitative
differences among the intellects of non-human vertebrates.” (Macphail, 1985; p.37)

Theoretical positions which assume differences in cognitive mechanisms available to different
vertebrate species are summarised below.
Abstraction. Learning may be tied to specific physical stimuli to a greater or lesser extent. This is
one way of characterising the position of Mackintosh (1988 and et al. 1985). Premack (1983) took the
position that “only primates have abstract codes” and his 1986 view could be interpreted as an extension
of this. Thompson and Oden (2000) and Vonk and Macdonald (2004) have re-iterated the position that
abstract knowledge of ‘relations between relations’ is a speciality of great apes, but Fagot et al. (2001)
found a method of demonstrating ‘abstract conceptualization’ in baboons, dolphins (Mercado et al,
2000) show evidence of generalising “same-different” relationships, and something behaviourally rather
similar appears to be obtainable in honey bees (Giufra et al., 2001). However it is still often argued that
primates have a greater abstract knowledge about physical objects than other mammals, and this makes
sense in the context of the tool-using which takes place both in the wild and in the laboratory
(Cunningham et al., 2006; Penn & Povinelli, 2007; Phillips & Santos, 2007; and see pp. 15 and 16).
Piagetian stages. Piagetian theories of mental development can be applied to species differences –
although in most cases it is development only during the human sensory-motor period which is relevant.
The theoretical content (Piaget, 1971) is less important than the use of Piagetian tests of cognitive
attainment, mostly connected with the attainment of different levels of object permanence. Great apes
appear to be closer to human infants in the development of this than other primate or mammalian species
(Redshaw, 1978, Deblois and Nowak, 1994, Wise et al., 1974; Call, 2001b; Shumaker et al., 2001;
Mendes and Huber, 2004; Beran et al., 2005; Gomez, 2005; Suda and Call, 2006; Matzuzawa, 2007).
Social skills. Although there are many other highly social vertebrates primate intelligence in
particular has been related to the learning of social skills and strategies (e.g. Byrne and Whiten, 1988;
Cheney and Seyfarth, 1992). This hypothesis is interesting but difficult to test (Kudo and Dunbar,
2001; Reader and Laland, 2002; de Waal and Davis, 2003, Deaner et al., 2005; Wich and de Vries,
2006; Pika and Mitani, 2006). Sub-categories of social skills include “theory of mind”, self-recognition,
and imitation.
“Theory of Mind” hypotheses. These variants of “social skills” idea suppose that only some
species have a functional concept of “self” (Gallup, 1970) or that only particular species (usually only
the great apes) are able to make inferences or assumptions about the goals and intentions of conspecifics
or human experimenters (Premack and Woodruff, 1978; Hare et al, 2001; Tomasello, Call and Hare,
2003). This has attracted extra interest because of the hypothesis that human autism is characterised by a
lack of this capacity (e.g. Leslie, 1987). The social cognitive features of “shared-reference” (or “sharedattention”) and “proto-declarative” communicative acts have been proposed as important pre-conditions
both for the development of a “theory of mind” and for the development of human language (Baron-

Cohen, 1992; Savage-Rumbaugh et al., 1983; see also Flombaum & Santos, 2005; Keysers &
Perrett,2004; Tomasello et al., 2005; Moll & Tomasello, 2007; Whiten, 2005)
Self-recognition, and interpretation of the behaviour of others. Naturalistic observation of groups
of chimpanzees and vervet monkeys (Cheney and Seyfarth, 1992) suggests that individual animals come
to possess a rich representation of their own social relationships to others in the group, and of the
intentions and perspectives of other individuals. Laboratory tests indicate that chimpanzees, but no other
non-human species tested until recently except orang-utans, recognise their own images in mirrors and
video displays (Gallup, 1970; Menzel et al., 1985; Povinelli, 1989, Povinelli et al., 1993). It is suggested
(e.g. Povinelli et al., 1990) that this ability may be related to a capacity for understanding how objects
and events appear from another’s’ perspective, the “mind-reading” (Whiten and Byrne, 1988) of another
animal’s (or a human experimenter’s) intentions and the ability for deception or pretence about one’s
own intentions (Woodruff and Premack, 1979). However, these forms of social cognition may be
interpreted as special purpose, species-specific adaptations for social organization, rather than aspects of
general-purpose learning. (Seyfarth and Cheney, 2003). Some authors (e.g. Heyes, 1994, 1996, 1998)
argue that there is no satisfactory evidence that primates have any special abilities in the area of social
learning and imitation, or self-recognition, whereas primatologists typically believe the cognitive
capacities of the monkeys and apes can be regarded as the precursors of human cognition (Whiten et al.,
1999; Tomasello, 2000). It remains the general consensus that chimpanzees, and possible orang-utans,
are more likely to show evidence of recognizing themselves in mirrors than other primates (Povinelli et
al., 1993; Povinelli et al., 1997; Tomasello and Call, 1997). This is not necessarily inconsistent with
evidence that other highly social and large brained animals, in particular dolphins and other toothed
whales, and elephants, may have convergent cognitive abilities, including self-recognition in mirrors
(Reiss and Marino, 2001, Plotnik et al., 2006).
Imitation. Especially given the argument that ‘language-trained’ apes such as Washoe and Nim
Chimsky imitated their trainers, there is a suprising degree of difficulty in establishing to what extent
apparent imitation in primates should count as true imitation as opposed to ‘emulation’ or social
facilitation (see p. 17 for more detail on this). “Emulation” refers to behaviour that is influenced by
observing goal achievement rather than the details of the actions preceding the goal. Imitation of action
details is sometimes observed in chimpanzees (Whiten, 1998) and capuchins (Custance et al., 1999; see
also Cunningham et al., 2006), but in general human infants are much more attentive to action details
than non-human primates (Tennie et al., 2006). Observational learning of some kinds may occur in dogs
(Topal et. al., 2007) and therefore this should not be regarded as a capacity that is unique to primates.

Conclusions
•

Even after extensive training, there appears to remain an immense gap between the linguistic
abilities of trained apes and human infants. (Week 10)

•

However, chimpanzees, and other great apes, are more similar to humans than other species in
some non-linguistic cognitive abilities, such as those involved in object properties (and other
Piagetian tests), social skills, and self-recognition (Week 11 − Call, 2001a, 2001b; Gomez, 2005;
Povinelli et al., 1997; Whiten et al., 1999; Tomasello Call & Hare, 2003; Tomasello et al., 2005;
Moll & Tomasello, 2007)
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Critics of the 3rd position (chimpanzees are special) say two kinds of thing:
1) Evidence of exceptional abilities in apes is sometimes weak and/or anecdotal (Heyes,
1998);
2) Other species can in fact do just as well as chimpanzees e.g.
Epstein, R., Lanza, R.P. and Skinner, B.F. (1981) “Self-awareness” in the pigeon. Science,
212, 694-5. (listed on the Easter handout. Abstract: Three adult White Carneaux
pigeons used a mirror to locate a spot on their bodies that they could not see directly.
Although similar behavior in primates has been attributed to a self-concept or other
cognitive process, the present example suggests an account in terms of environmental
events)
Pepperberg, IM, Garcia, SE, Jackson, EC and Marconi, S (1995) Mirror use by African grey
parrots (Psittacus-erithacus). Journal of Comparative Psychology, Vol.109, No.2,
Pp.182-195
Reiss, D., and Marino L. (2001) Mirror self-recognition in the bottlenose dolphin: A case of
cognitive convergence. Proceedings of the National Academy of Sciences of the
United States of America, 98, no 10(May 1). 5937-5942
Heyes, CM (1998) Theory of mind in nonhuman primates. Behavioural and Brain Sciences,
21, 108-148
Abstract
Since Premack and Woodruff (1978) asked ‘Does the chimpanzee have a theory of mind?’ it
has been claimed repeatedly that there is observational and experimental evidence that
nonhuman apes have mental state concepts, such as ‘want’ and ‘know’.
However, unlike research on the development of theory of mind in childhood, no substantial
process has been made through this work with nonhuman primates.
A survey of empirical studies of

•
•
•
•
•
•

imitation,
self-recognition,
social relationships,
deception,
role-taking
and perspective-taking

suggests that, in every case where nonhuman primate behaviour has been interpreted as a
sign of theory of mind, it could instead have occurred by chance or as a product of
nonmentalistic processes such as associative learning or inferences based on nonmental
categories.
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Thompson, RKR, Oden, DL. and Boysen, ST (1997) Language-naive chimpanzees (Pan
troglodytes) judge relations between relations in a conceptual matching-to-sample
task. Journal of Experimental Psychology-Animal Behavior Processes, Vol.23,
No.1, Pp.31-43.
Task 1: Physical matching.
If presented with sample MM, choose ‘MM’ not ‘NO’
Task 2: Relational matching
If presented with sample AA choose ‘BB’ not ‘CD’
and
If presented with sample EF choose ‘CD’ not ‘BB’
5 chimpanzees, one of which was juvenile male with little previous experience.
One adult was Sarah, previously trained by Premack (e.g.1976). Sheba, Darrel and
Kermit had a long history of using tokens and object pairs
Apparatus and stimuli. Real objects were display on a shelf and were visible through a
windown. Digitized images of the alternative choice pairs were presented on a color
computer monitor. Rewards (candies) were delivered through a tube, only for physical
matching.
Examples of objects are a yellow talcum powder can and a green tin cup

Results. The four adult animals were all between 75% and 95% correct in all cases

Abstract
Three chimpanzees with a history of conditional and numeric token training
spontaneously matched relations between relations under conditions of nondifferential
reinforcement. Heretofore, this conceptual ability was demonstrated only in languagetrained chimpanzees. The performance levels of the language-naive animals in this study,
however, were equivalent to those of a 4th animal-Sarahwhose history included language
training and analogical problem solving. There was no evidence that associative factors
mediated successful performance in any of the animals. Prior claims of a profound
disparity between language-trained and language-naive chimpanzees apparently can be
attributed to prior experience with arbitrary tokens consistently associated with abstract
relations and not language per se.
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Tomasello, M. (2000). Primate cognition: Introduction to the issue. Cognitive Science,
24(3), 351-361.
Abstract: I introduce the special issue by: (I)outlining something of the relationship
between mainstream cognitive science and the study of nonhuman primate cognition;
(2) providing a brief overview of the scientific study of primate cognition and how the
papers of this special issue fit into that scientific paradigm; and (3) explicating my
own views about the relationship between nonhuman primate cognition and human
cognition.
Some notes
Human cognition is a specific instance of primate cognition.
p351 “human cognition is thus not just similar to primate cognition, it is identical in
many of its structures.” p. 351.
p 356. TWO HYPOTHESES
Tomasello and Call (1997) argued that only primates form relational categories. Quote
discrimination learning expts plus knowledge of social relationships. The evolutionary
argument is that relational categories developed to deal with social relationships, as in
Humphrey (1976)
But humans are unique because they understand “intentionality in the social domain and
causality in the physical domain.”
Following Vygotsky (1978) and other cultural psychologists, “what makes human
cognition unique, more than anything else, is its collective nature.”
Thompson and Oden start with the following quotation from a book on sameness (1995)
by RM French.
“I hope to have given you a better appreciation of our remarkable --- yet largely
unconscious and virtually automatic --- ability to perceive one place or object or
situation, however vast or insignificant, as “the same” as some other. It is this subtle
ability, perhaps more than any other, that sets human cognition apart from any other on
our planet”
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Inoue-Nakamura, N, & Matsuzawa, T (1997) Development of stone tool use by wild chimpanzees (Pan
troglodytes). Journal of Comparative Psychology, Vol.111, No.2, Pp.159-173.
Since 1987 in Guinea in West Africa, observations have been being made in the centre of free-range area,
where experimenters provide stones and nuts.
Nut cracking consists of the following actions:
(a)
picking up a nut
(b)
putting it on an anvil stone
(c)
holding a hammer stone
(d)
hitting the nut with the hammer stone
(e)
picking up and eating the nut kernel.
1)

previous studies have shown that infants younger than 3.5 do not crack nuts themselves, but after
that age they begin to.

2)

The present study focused on 3 infant animals observed for 4 years for 2-4 weeks in 4 dry seasons,
when they were aged 0.5, 1.5, 2.5 and 3.5

3)

observers stayed 20 m away behind a screen and videotaped from 7am to 6pm: there were about 80
hours of videotape. Using behavioural definitions, there were 159 episodes of infants observing
adults crack nuts, and 692 episodes when infants performed actions themselves.

4)

at 1.5 yrs, almost 90% of behaviour was with either stones or nuts alone, but by 3.5 80% was with
nuts and stones together (still quite a lot 20% of just stones).

5)

If they were in contact with another chimpanzee it was their own mother 100% in first year and
90% at 3.5. But observing another chimp went down from 100% own mother to 14% at 3.5

Discussion
The individual actions of ‘Take’, ‘put’ ‘hold’, ‘hit’ and eat, had all been performed by 1.5 yrs
At 2.5 they often put a nut on a stone, hit it with the back of their hand, then picked up a kernel
from somewhere else or scrounged a kernel from their mothers
Holding the hammer was the a difficult part – chimps never hit nut with the hammer stone until the
last stage.
“True imitation cannot explain the results of the present study. The infants showed a variety of
fundamental actions. They gradually increased the relative frequency of adequate sequences of the basic
actions through each stage of development. They did not copy the motor patterns or the way to relate nuts
with stones………. As the present results suggest, they learned the general functional relations of stones
and nuts and also learned the goals obtained by the demonstrator. This learning process might be called
emulation.” (p.172).
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IMITATION AND OTHER KINDS OF SOCIAL LEARNING
Roberts (1998) page 394
What appears to be imitation in animals may be due to social facilitation or to stimulus enhancement. The behaviour of one
animal may be changed simply by the presence of another animal (social facilitation). When an observer animal observes a
demonstrator animal perform and instrumental response, such as bar pressing, subsequent enhanced levels of responding by
the observer animal may be due to enhanced interest in the stimulus characteristics of the context (e.g. enhanced interest in
the bar) rather than mimicry of the motor pattern of response. change (stimulus enhancement).
Evidence for true imitation is difficult to find. The criteria for true imitation are as follows:
1. The behaviour should be novel and complex. (To ensure that the behaviours are not simple combinations of natural
motor patterns.)
2. The behaviour should be based on observation and not on prior practice of reinforced activity.
3. Imitative behaviour should be seen repeatedly and should involve imitation of different behaviours.
However, the findings reported by Whiten et al (1996) cannot easily be explained by social facilitation or stimulus
enhancement. In this study chimpanzees observed a human demonstrator opening a box containing food that could only
be opened by releasing bolts. One group of animals observed the demonstrator opening the box by poking the bolts out
of their holders; a second group observed the demonstrator twisting and pulling the bolts loose. When given the
opportunity to open the box themselves, most chimpanzees used the poking or twisting technique which they had seen
demonstrated. (In a similar study, Custance et al, 1999, showed that capuchin monkeys repeated either the poking or
pulling action which they had previously observed, but say that we cannot be sure that this is imitation, as opposed to
“object movement re-enactment” They conclude however, that “some monkeys may show more complex social learning
than has previously been proposed”).
Heyes (1998)
Commenting on the Whiten et al (1996) study above, Heyes says “ ....it is difficult to rule out the possibility that what the
chimpanzees learned by observation was not how to perform the twisting or poking hand movement but that certain
movements of the bolts (e.g. rotation followed by lateral displacement towards the actor) were followed by reward. This has
been described as emulation learning.” (page 104).
Custance et al (1995) trained 2 4-yr old chimps to imitate 15 actions such as raising one or two arms or patting the stomach
on the verbal command of “Do this”. The chimps subsequently reproduced 13 and 17 novel behaviours, such as protrude
tongue, touch elbow, waggle finger. Of this study, Heyes (1998) says “However, even when they reproduced novel gestures,
the chimpanzees may have been engaging in matched-dependent behavior (Miller & Dollard 1941), i.e. using the
demonstrator's behavior as a discriminative stimulus for the same or similar behavior, without knowing that their behavior
was similar to that of the demonstrator.” (p.103).
Byrne (1995)
Byrne uses the terms stimulus enhancement, response facilitation and emulation. He says of stimulus enhancement that “The
idea is that the probability of an animal approaching or contacting something in the environment is increasing by seeing an
individual of its species interacting with it.” (p.56: this is consistent with Roberts, 1998). “Response facilitation” is similar to
what others call social facilitation or contagion. Examples include synchronous movements of flocks of birds, adult humans
collectively yawning. and neonatal human infants reproducing smiles and tongue protrusions. Byrne uses the term emulation
to mean the influence of observing goal achievement. “duplicating the results of other individuals’ behaviour but not their
methods” (pp59-60).
Byrne and Russon (1998)

Byrne and Russon (1998) point out that there is “a long list of hypothetical mental processes that can,
independently or in combination, generate copies of demonstrated actions.” They discuss stimulus enhancement,
and use the term in the same way as others, but stress that it could be considered as a type of priming: stimulus
input increases the activation of stored internal representations. They similarly say that response facilitation (what
others tend to call social facilitation) can be regarded as priming of already present responses.

They use the term emulation in a way which is more consistent with others such as Heyes (1998) and Tomasello et al
(1993) — emulation may involve a chimpanzee learning to use a rake as a tool by watching a human demonstration, without
being able to imitate in detail the particular actions of the human demonstrator.
They distinguish between “action-level” imitation, which involves a detailed specification of sequential acts, and “program
level” imitation, which they suggest applies to the social learning of foraging behaviour in great apes, and to the imitation of
human actions observed in rehabilitant orang-utans by Russon and Galdikas (1993).
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Selected Abstracts — Primate Cognition Week 11
Boysen, S.T. and Himes, G.T. (1999) Current issues and emerging theories in animal cognition. Annual
Review of Psychology, 50, 683-705.
Comparative cognition is an emerging interdisciplinary field with contributions from comparative
psychology, cognitive/experimental and developmental psychology, animal learning, and ethology, and
is poised to move toward greater understanding of animal and human information-processing, reasoning,
memory, and the phylogenetic emergence of mind. This chapter highlights some current issues and
discusses four areas within comparative cognition that are yielding new approaches and hypotheses for
studying basic conceptual capacities in nonhuman species. These include studies of imitation, tool use,
mirror self-recognition, and the potential for attribution of mental states by nonhuman animals. Though
a very old question in psychology, the study of imitation continues to provide new avenues for
examining the complex relationships among and between the levels of imitative behaviors exhibited by
many species. Similarly, recent work in animal tool use, mirror self- recognition (with all its contentious
issues), and recent attempts to empirically study the potential for attributional capacities in nonhumans,
all continue to provide fresh insights and novel paradigms for addressing the defining characteristics of
these complex phenomena.
Call, J. (2001a). Chimpanzee social cognition. Trends in Cognitive Sciences, 5(9), 388-393.
In the late 1970s, Premack and Woodruff asked whether chimpanzees had a theory of mind. The answer
to this question has remained elusive. Whereas some authors argue that chimpanzees are capable of
mental state attribution, others maintain that they simply learn certain cues in certain situations. Recent
studies challenge both views. On the one hand, chimpanzees know much more about seeing than cuebased explanations suggest; on the other hand, this knowledge does not necessarily entail understanding
of the mental states of others. The hypothesis I put forward here is that chimpanzees learn cues in social
situations but that they are also capable of knowledge abstraction to solve novel problems.
Epstein, R., Lanza, R. P., & Skinner, B. F. (1981). "Self-awareness" in the pigeon. Science, 212(4495), 695696.
Three adult White Carneaux pigeons used a mirror to locate a spot on its body that it could not see
directly. Although similar behavior in primates has been attributed to a self-concept or other cognitive
process, the present example suggests an account in terms of environmental events.
Humle, T., & Matsuzawa, T. (2004). Oil palm use by adjacent communities of chimpanzees at Bossou and
Nimba Mountains, West Africa. International Journal of Primatology, 25(3), 551-581.
We investigated oil palm (Elaeis guineensis) use for feeding in 3 chimpanzee communities: Bossou and
Seringbara in Guinea and Yeale in Cote d'Ivoire. Bossou was used as the benchmark for comparison.
Bossou chimpanzees ( Pan troglodytes verus) exhibit a wide range of oil palm targeted behaviors. We
used direct observations of their two tool use, i.e., nut-cracking and pestle pounding, to establish strict
and reliable criteria to ascertain the presence of comparable behaviors at the two adjacent Nimba sites.
Based on monthly surveys of oil palms across the three sites, significant differences in patterns of use
emerged. Bossou chimpanzees demonstrated the greatest frequency of oil palm use, while Seringbara
chimpanzees, 6 km away, failed to exhibit any use and Yeale chimpanzees, 12 km away, showed all
uses comparable to Bossou chimpanzees except pestle pounding and mature leaf pith-feeding. We
examined the density and distribution of oil palms, tool availability for nut-cracking and pestle
pounding, fruit, flower and nut availability, competition with sympatric species for fruit and nuts and the
diversity of fruit species in the diet across the 3 sites. We found no clear difference in proximate
environmental variables underlying observed variations in oil palm use among the 3 sites, yielding the
conclusion that the differences are cultural. Assuming individual interchange between communities and
the involvement of social learning in the intracommunity transmission and maintenance of oil palm uses,
the result raises interesting questions about diffusion of behavior between neighboring chimpanzee
communities.
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Jensen, K., Hare, B., Call, J., & Tomasello, M. (2006). What's in it for me? Self-regard precludes altruism
and spite in chimpanzees. Proceedings of the Royal Society B-Biological Sciences, 273(1589),
1013-1021.
Sensitivity to fairness may influence whether individuals choose to engage in acts that are mutually
beneficial, selfish, altruistic, or spiteful. In a series of three experiments, chimpanzees (Pan troglodytes)
could pull a rope to access out-of-reach food while concomitantly pulling another piece of food further
away. In the first study, they could make a choice that solely benefited themselves (selfishness), or both
themselves and another chimpanzee (mutualism). In the next two experiments, they could choose
between providing food solely for another chimpanzee (altruism), or for neither while preventing the
other chimpanzee from receiving a benefit (spite). The main result across all studies was that
chimpanzees made their choices based solely on personal gain, with no regard for the outcomes of a
conspecific. These results raise questions about the origins of human cooperative behaviour.
Povinelli, DJ, Gallup, GG, Eddy, TJ, Bierschwale, DT, Engstrom, MC, Perilloux, HK, Toxopeus, IB (1997)
Chimpanzees recognize themselves in mirrors [full text availability]. Animal Behaviour, Vol.53,
No.Pt5, Pp.1083-1088.
Heyes’ (1994, Anim. Behav., 97, 909-919; 1995, Anim. Behav., 50, 1533-1542) recent account of
chimpanzees’, Pan troglodytes, reactions to mirrors challenged the view that they are capable of
recognizing the equivalence between their mirror images and their physical appearance. In particular,
she argued that observations that chimpanzees touch surreptitiously placed marks on their faces while in
front of mirrors can be explained as an interaction between ambient levels of face touching and
procedural artefacts of the anaesthetization and markings of the subjects. Using new analytical
techniques, data are reported that falsify the central predictions generated by her account and confirm
predictions derived from the self-recognition model.
Suda, C., & Call, J. (2006). What does an intermediate success rate mean? An analysis of a Piagetian liquid
conservation task in the great apes. Cognition, 99(1), 53-71.
The study investigates what an intermediate success rate means in bonobos, chimpanzees, and
orangutans. Apes participated in liquid conservation experiments where they had to track the larger of
two different quantities of juice after various kinds of transformations [Suda, C., & Call, J. (2004).
Piagetian liquid conservation in the great apes (Pan paniscus, Pan troglodytes, and Pongo pygmaeus).
Journal of Comparative Psychology, 118, 265-279). When making a decision, apes sometimes
demonstrated hesitant behavior, concurrently pointing to both alternatives or successively changing their
choice. Moderately Successful apes showed more hesitation than highly Successful or unsuccessful
apes. The results are consistent with the cognitive conflict model: The experiments created a higher
decree of cognitive conflict on moderately successful apes than on very Successful or unsuccessful apes.
This indicates that an intermediate performance reflects the joint operation and potential conflict
between two different cognitive strategies (identity and appearance) inherent to the Piagetian
conservation task. (C) 2005 Elsevier B.V. All rights reserved.
Tomasello, M. (1998). Uniquely primate, uniquely human. Developmental Science, 1(1), 1-16.
Proposes 2 hypotheses about primate cognition. First, it is proposed that primates, but not other
mammals, understand categories of relations among external entities. In the physical domain primates
have special skills in tasks such as oddity, transitivity, and relation matching that require facility with
relational categories; in the social domain primates have special skills in understanding the 3rd-party
social relationships that hold among other individuals in their groups. Second, it is proposed that
humans, but not other primates, understand the causal and intentional relations that hold among external
entities. In the physical domain only humans understand causal forces as mediating the connection
between sequentially ordered events; in the social domain only humans understand the behavior of
others as intentionally directed and controlled by desired outcomes. Both these uniquely primate and
these uniquely human cognitive skills are hypothesized to have their origins in adaptations for
negotiating complex social interactions. (PsycINFO Database Record (c) 2000 APA, all rights reserved)
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Tomasello, M., Call, J., & Hare, B. (2003). Chimpanzees understand psychological states – the question is
which ones and to what extent. Trends in Cognitive Sciences, 7(4), 153-156.
New data suggest that relatively drastic revisions are needed in our theoretical accounts of what other
animal species understand about the psychological states of others. Specifically, chimpanzees seem to
understand some things about what others do and do not see, or have and have not seen in the immediate
past, as well as some things about others' goal-directed activities. This is especially so in competitive
situations. They clearly do not have a human-like theory of mind, however, and so the challenge is to
specify precisely how ape and human social cognition are similar and different.
Tomasello, M., Carpenter, M., Call, J., Behne, T., & Moll, H. (2005). Understanding and sharing intentions:
The origins of cultural cognition. Behavioral and Brain Sciences, 28(5), 675-+.
We propose that the crucial difference between human cognition and that of other species is the ability
to participate with others in collaborative activities with shared goals and intentions: shared
intentionality. Participation in such activities requires not only especially powerful forms of intention
reading and cultural learning, but also a unique motivation to share psychological states with others and
unique forms of cognitive representation for doing so. The result of participating in these activities is
species-unique forms of cultural cognition and evolution, enabling everything from the creation and use
of linguistic symbols to the construction of social norms and individual beliefs to the establishment of
social institutions. In support of this proposal we argue and present evidence that great apes (and some
children with autism) understand the basics of intentional action, but they still do not participate in
activities involving joint intentions and attention (shared intentionality). Human children's skills of
shared intentionality develop gradually during the first 14 months of life as two ontogenetic pathways
intertwine: (1) the general ape line of understanding others as animate, goal-directed, and intentional
agents; and (2) a species-unique motivation to share emotions, experience, and activities with other
persons. The developmental outcome is children's ability to construct dialogic cognitive representations,
which enable them to participate in earnest in the collectivity that is human cognition.
Tomasello, M., & Rakoczy, H. (2003). What makes human cognition unique? From individual to shared to
collective intentionality. Mind & Language, 18(2), 121-147.
It is widely believed that what distinguishes the social cognition of humans from that of other animals is
the belief- desire psychology of four-year-old children and adults (so- called theory of mind). We argue
here that this is actually the second ontogenetic step in uniquely human social cognition. The first step is
one year old children's understanding of persons as intentional agents, which enables skills of cultural
learning and shared intentionality. This initial step is 'the real thing' in the sense that it enables young
children to participate in cultural activities using shared, perspectival symbols with a
conventional/normative/reflective dimension-for example, linguistic communication and pretend playthus inaugurating children's understanding of things mental. Understanding beliefs and participating in
collective intentionality at four years of age-enabling the comprehension of such things as money and
marriage-results from several years of engagement with other persons in perspective-shifting and
reflective discourse containing propositional attitude constructions.
Whiten, A. (2005). The second inheritance system of chimpanzees and humans. Nature, 437(7055), 52-55.
Half a century of dedicated field research has brought us from ignorance of our closest relatives to the
discovery that chimpanzee communities resemble human cultures in possessing suites of local traditions
that uniquely identify them. The collaborative effort required to establish this picture parallels the one
set up to sequence the chimpanzee genome, and has revealed a complex social inheritance system that
complements the genetic picture we are now developing.
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