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complementary aspects of this phenomenon. Thus, there is great potentialfor | -

integrarion in the stady of both the proximate mechanisms and the evoludion-

Egamﬁgganaangwgmsgﬂ&ﬂ ‘

evolutionary theory and has made much progress i the use of sophisticated

manEgE&EmBEnnwngﬂgnngn&m&r&onom&q&mmn :
»asgmﬁ&qgﬁnnﬂnnﬂn.ﬁﬂnngraﬂggn&ngw
pitive and emotional aspects of altruism in primates, and this is an area of |
research that could benefit considerably from importing both conceptual

modeks and relevant empirical information from human research.

Human research on altuism and prosodial behavior could make signis
cant progress by focusmg on whether almuistic tendencies are governed by
experience, spedfically designed cngpitive mechanisms, or more general emo-
tional stares. Although some anthropolagists have consistently studied human

&%?EBgHEE?%%.EEmEEEEg |

underused in much research within socal psychology. Thus, the use of theo-
retical models imported from evolu tionary theory and primare research (a3

well as other disciplines such as economics) in the study o of human almusm |

could strengrhen the conceprual foundations o of this research and allow mves-
tigators 1o assess whether the empirical findings o obrained with human and
ponhurnan primates have cross-spedies validity.

8

>

Comparing Cognitive Development

Jesse M. Bering and Daniel J. Povinelli

‘Pecple who study the intellectual abilities of chimpanzees or other great apes
- zre frequendly asked some version of the following, somewhat impatient ques-
"o “Yes, yes, all mﬁﬁggugngﬁﬁiiﬁgum‘g t let us
st to the chase; How simart, exactly, are your apes? /Are chey are smart as a
- «tw-year-old child? A three-yrar-old? A four-year-old”” This question, graphi-
! ‘mnw:.annnnmﬁmmﬁa: namrally tempts an answer—espedally because
: ‘Rtisframed i terms of a notion already common amo ong students of cognitve
; (erahution; namely, that Enb_”&mad_ tion invariably proceeds through the pro-
.«Eﬂmn_&nu of new stages to the end of a monolithic, doman-general
xuunnmﬁmpv&ﬁuw of cogniuve development. Even Jean Piaget. the famed
#Swiss epistemologist, was tempted by the apparent alfure of answerng this
 (Qestion. “[Chimpanzees] are superior to one-year-old babies.” he once
- R—En&mﬁ_ﬁmmﬁﬁnﬂmﬂé t they don'’t progress much beyond that.”

- By the end of this chapter, we ho pe to show why the question depicted in

aEnomEQ.dmﬁnnnG&w were present in the comman ancestor of hurmans
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“Level” of cognitive
developiment
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Chirpanzee Human
Figere 8.1 “How somart s your ape compeared o a human chld?”
Thes question assmines i cogirdve evplution 1s bes depiced as
the 2ddition of new “stages” or “levels” to the end of a monotitine
linpar pashiway of the comimon ancestor. [n the waduon of Dar-
wimn and Romanes, nonoms abowt cognitive evolunmm are even
more divorced from modera ologxcal drmking im that speass cn
be arranged m an ordered fashion from the “lowest”™ worm ro the

“highest” ape in a Eﬂun%omnmnmnmﬂ_h {see Hodos &
Canpbell, 1969). Cormpare w Figure 8.8

and chimpanzees, humans appear to have evolved additional, qualitatively
new abilities (ones not found in other speaes). More irapertant, the system of
systems that support such ahilides were not tacked onto the end of the general
developmenral pathway found m the common ancestor but rather were
woven inco development early on, so thar they now develop in parallel to the
systems we share in common with other species. We shall argue that one of
the most important fearures (or consequences) of these systems is the human
ability to form concepts about purely abstract things: conceprts zbout things
that canmor be directly observed by the senses; concepts about the “hidden”
world—the world of forces and causes thac lie behind the surface appearan®
of things. In the domain of animate beings, we are referring o things ik
emotions, intentions, percepions, and beliefs; in the domain of manimat®,
physical objects, we are referring to things like gravity, force, mass, Euﬁ.ma
comection, and the like. Indeed, we suspect thar this core difference betwee?
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" bomans and chimpanzees may have such sweeping effects on our common-

sense understanding of the world that it may mask our very ability to recog-
mize its existence.

Continuity and Discontinuity:
From Bridging Gaps to Accepting Diversity
Our starting assertion, then, is that hirmans may be the only spedes on this
planet chat possesses the natural ability to reason about unobservable enriies,
and furthermore char the systems which support these differences are already
manifest during the earliest moments of infancy. Curiously, the possibility of

- the existence of a fimdamental difference such as ths has only rarely caprured

the arrention or interests of researchers who have compered the cognitive
development of humans and apes, for at least two reasons. First is the idea thar
mgnirive evolution occurs exchusively by gradual, quantative modification—
by a penodic swellng and receding of psychalogical competendes within par-
ticular phylogenenc lineages. Even Darwin himself, otherwise a champion of
evolurion as a brandung process of diversification, caricatured psychological

[ cvohition as having produced a kind of phylogenetic scale in which animals
- <ould be arranged along a contimum from “Jower™ to “higher,” with humans
+ anchoring the highest {most psychically developed) paoinx (for discussions of

Darwin’s gradualist and scale-like views on the evolution of the brain and
mind, see Povinelli & Giambrone, 1999; Preuss, 1995). This mrellecrual frarme-
work emphasized commonality and contimrity among spedies, with each adja-
Cent speaes up the scale possessing just a lirde more of the same basic faculties

: " & the ones just below it (see Spencer, 1887, for a bistorically influential version
- Of the idea of the phylogenctic “scale”). There can be no cognitive traits,

' 2ccording ro this logic, which exist in a fully functioning form in one spedies
:(e.g.. humans) but not i another, dosely relared one. There must at least be

SE&:Mn some vestige, some meager but nevertheless present semblance of
L .“‘n.nuﬁdnﬁmn cognitve trait in the sister species. Indeed, this logic has led 1o

| * %mething of a requdescence of recapirulaton n theory, with apes seen as pro-
Hw_ﬂnﬁmgﬂgn— onkeys, humans gerting farther than apes, and human

ngmnuwnnnnnauwnw same general partern of emergence (e.g, Langer,
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1998, 2000; McKinney, 1998; Parker & Gibson, 1979: Parker & McKinney, 1999,
Suddendorf, 1999, Whiten, 1996).

In princple, of course, there is nothing inherentdy problematic about the |

idea of some kind of psychological contimnry among spedes (or even, in
some cases. recapitulationist patterns of development). Indeed, it follows as a
virtual ruism of modern biology thar sibling spedes such as humaas and
chimpanzees will share many behaviors in common, and that these shared
behaviors (and at least some aspects of the psychological systems generatng
and areending them) will be genuinely homologous (see also Povinelli et al,
2000, 2002; Povinelli & Giambrone, 1999). What is problemaric is the simplis-
tic misapplication of such notions. Particularly problemanc is the centerpiece
of the agenda laid out by early philosophers such as Hume and the founders of
comparative psychology, Darwin and Romanes, that the presence of homole-
gous behaviors necessitates strong similariry in the underdying cogninve sys
tems which produce and/or represent the behavior (for a dewiled discusaon
of this istory, see Povinelli & Giambrone, 1999). This, of course, 15 an ex-
treme form of continuuy theory. It is a view that promotes the idea thar the
agenda of stodies of compararive cognitive developmear should be a focus on
understanding how “far along”™ certain species get with respect o the "most
evolved” species, Homo sapiens. Furcher, it is an idea thar is stll alive and well
among researchers who compare the psychological sysems of humans and
dumpanzees (see Chapter 93,

In thus chaprer we outline a different, more phuralisuc idea. We argue that
the existence of massive homology in the behavioral and psychological sy
tems of humans and chimpanzees in 0o way precludes the possibility thaf
bumans have evolved either one or many pathways not found in other
species—pathways that develop in parallel to these ancestral systerms and that
now reside alongside and interact with the more ancienr ones. Further. we
show how this idea seems increasingly supporied by mountng empirical v
dence. Note that there is nothing abour this view which rejecrs profound simi
larities berween humans and chimpanzees, nor anything which rejects e
idea thar each spedes may tweak ancestral systems in certain quaoticao™®
ways depending on the particular sodoecology of its evolutionary histor¥
Nor, for thar matter, is there anything in this account which denies the posst
bility chat chimpanzees have evolved their own, peculiardy chimpanzee-1ike
COgRItive SyStems.

Comparing Cogpitive Developmens € 209

Similarity and Difference:
Is One More Important than the Other?

Ax this point one might reasonably ask why we appear to be so concerned with
the passible differences (as opposed to the similarirics) berween chumpanzees
and humans. More directly, one might ask, "Aren’t the similarities profoundly
important as well—pechaps even more important than any minor differences
that might exist berween the speaes?”

The first part of the question demands an unequivocal yes. Indeed, many

. will be starded by how similar the spantaneous, namural behavior of chim-

penzees is to our own: A short, nonexhaustve list includes the following: com-

~ plex alliance formarions (de Waal, 1982), conflict resolutions (Baker & Smuts,

1994; de Waal, 1989a), toolusing technologies (Boesch & Boesch, 1990;
McGrew, 1992), subde regional behavioral differences G.e., local “dialecs” of
behavior Whiten et al., 1999), political maneuvering and fluid sodial hierar-
chies (de Waal, 1982), sex differences in group-living rasks (Boesch & Boesch-
Achermann, 2000; Wrangham, 1986), yuvenile play (Mendoza Granados &
Sommer, 1995), and strong maternzl amachment (Goodall, 1986). Thus, cthe
one thing we ceruinly do not wish to do is mnimize the extent of ovedap
berween human and chimpanzee behavior. It is important and immense.
Unfornmately, the enormous similanty in the spontaneous behavior of
bumans tosses up blinding, and at present almost miractable, distracuons
from what we believe is the core task: the project of formulating a gemumely
evolutionary sdence of other minds—a science dedicated to understanding
both the similanties and the differences berween the rwo spedes. This is
because the very mind (the human one) that seeks to analyze objectively the

- behavior of other speaes in order to determine the nature of their cogniuve

Systems is already wired to mterpret cheir behavior from a human stand-
uoﬂnlaﬂmn&wQOm&nOE%%Eﬁgogérmanoﬁgi
which we can be sure: the human mind is extremely adept at seeing the world

" through irs own lens, and indeed, the more that the things it sees physically

Iesemble human beings, the more powerful and complete that randormation

~ will be, This means that the work of comparative psychology must be con-

verted from the easy task of simply catalogming behavioral srmilasities among

| “ $pecies o the very bard rask of grappling with the ways in which fundamental

. Patterns of behaviors can interact with muldple systems which have evolved
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that when it comes to certain classes of conceprual cognirive systems, the |

mere presence of a given sponmneous behavior can never reveal, without

Bﬂmnﬂmﬂgﬂﬁﬁim.ﬁwn&nnaﬂgﬂnggﬁﬁ
Povinelli et al , 2000; Povinelli & Giambrone, 19599).

Perhaps by now the answer o the second part of che queston—whether |

the similarities berween humans and chimpanzees are actually more impor-
tant than the minor differences—should be cbvious. If aspecs of the reorgan-
ization of the human cogpitive sysrem over the past 5 to 7 million years have
been so colossal, so jarringly dissimilar from anything the namral world has
yet known, then it would stand to reason thar this stare of affairs should

demand at least some atrention from all of those who wish to undersrand the |

wue namre of the minds of hurnans and chimpanzees.

Reasoning about the Hidden World

Our [aboratory has conducted an extensive amount of mvestgation designed .

to explore the psychological systems of a cohort of seven chumpanzees that
we have followed from infancy to adulthood. The resules of chese srudies

have emphasized two thernes. First, they have underscored the already welt
established conclusion thar chimpanzees share with humans an impressive
ability to represent and reason abour che observable contingencies that exist o
the world. Second, and far more interesting, they have pointed to the possibil
ity that, uglike humans, chimpanzees may not tmpose on observable ever
explanations for why they exist in the first place. That is, the search for under-
lymng, unobserveble causal mechanisms may be a uniquely buman cognit=
spedialization.

This hypothesis has profound implications for understanding what is fun-
damentally human about the human mind. Because both humans and other
closely related species share vast networks of homologous psychological
rmechanisms for uncovering and representing the observable regularities in he
world. it is virtually guaranteed thar both humans and chimpanzees will po¥

sess many of the same behaviors for coping with similar problems ey

encounter in the social and physical domains. Less obvious, perhaps, is th*

the same spontancous behavior, whether produced by a human and 3 .
&Eﬁmﬂuﬁﬂd&w‘mﬂﬂugonﬁﬂuﬁnugrg»n&.ﬁnﬂg&% H
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points, may have very different psychological canses. This new system {(one
gundoubtedly ded up with the evolution of the universal human capacity for
Janguage) did not replace the operation of these ancestral systems but rather

" resides alongside them, both modulating and being modulated by them (see
 povinelki et al., 2000).

We shall explore this idea furthes, but for pow we rurm to an examination
of some of the empirical dara which, we believe, suongly support the exis-
tence of predisely the mosaic pattern to which we have been alluding; the exis-

" tence of profound similarity in the cognitive developmental pathways of

hurnans and other spedes (see, for exarnple, contribudons in Angnucd, 1939)
right alongside profound differences. In particular, we examine what can be
thoughs of as the quintessential case of the buman capadity to reason about
things which cannot be direcdy perceived—namely, the human abiliry to con-

ceive of mnrernal. unobservable mental sates.

Social Understanding in Chimpanzees and Children

A1 some porat humans develop the ability to reason about the mental smtes of
themselves and others. This capacity has been referred to as “theory of mund”
(Premack 3¢ Woodruff, 1978). The exact age at which various aspects of these
ibilines emerge, and the mechanisms responsible for their emergence, is a
marrer of considerable controversy (for review, see Mitchell, 1997). Proposals
for how children get from their initial understanding of the world to some

. More marre state abound, and they differ in important and subide ways m

(1) the pature of the starting state of the system thar is present ar birth,

*(2) which aspects of the system are not reducible, and (3) the mechamisms by

which new aspects of the systermns are produced (Carey & Spelke, 1994; Gop-

ik, 1993; Gopnik & Meltzoff, 1997: Gopnik & Wellman, 1552; Harris, 1991.
“Leslie, 1994: Perner, 1991). Regardless of the outcomes of these ongoing
‘debares however, two statements seem unconmroversial: large aspects of s
. intentionality system” are cross-cultural (e.g, Avis & Harris, 1991; Povinell
{& Godfrey, 1993; Lillard, 1998; Vinden & Astingron, 2000), and its application
‘8 Very general indeed, with humans arributing emotions, desires, thoughts,
(20d feelings to a dramatic range of other animals and even objects (Eddy etal.,
»—33 In short, whatever the evolutionary forces that sculpred it, the buman
*heory of mind is not particulardy sensitive to the particular animal before it
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Humans Ew&ﬂd?auﬂv@vngﬂmbﬂnruﬁdwgﬂdﬂénaéﬁu
mental stares to chimpanzees, and further, we will atmibute to chimpanzees
HWnN_uEQSmun_..ﬁEn‘;w?nﬁcmnaﬁu.rﬁsgwonﬂun&nn
Egn&@?gnﬂﬂg?ﬂﬂqﬁzﬁwﬁgﬂ_mﬁnmaog
it only bears on the far less interesting claim thar humans passess such a sys-
E.E?&Eﬂbfbﬁ&%%ﬂ:gggmﬁ
unsolved: Do chimpanzees acrually possess such a system?

Knowledge about Visual Perception

In whas follows, we focus on the question of whether chimpanzees reason
ahour mental states (such as perceprions, beliefs, desires, intentions, and emo-
tions) by asking whether chimpanzees undesstand one of the eariest emerg-
Emmm—uoa%moaanbmnaﬁn&mgudﬁm&&ﬂ? the understanding of
“seeing”—that is, the understanding that other individuals have unobservable
wisual experiences.

We focus on what chimpanzees know about seeing for several reasons.
First, it is the most widely explored facet of nonhuman primates’ undesstand-
ing of the mental states (e.g., Call er al., 2000; Cheney & Seyfarth, 1590a; Hare
et al, 2000, 2001; Knmmer et al, 1996; Povinelli & Eddy, 1996a, b; Povinelli
et al, 1990, 1991, 1999, 2002; Povinelli, Theall, et al., in press; Premack, 1988,
Reaux et al, 1999; Theall & Povinelli, 1999; Tomasello et al., 1999). Further-
tmore, substantial enough rescarch has been conducted with chimpanzees, 2
pardcular, wo take stock of che darsbase. allowing us to make some meaningful
gﬂﬁ.mnﬁn&%?mu&uﬁsnﬂﬂﬁﬁwﬁgcﬁﬂ.ﬂb
conrroversial findings crisply ilfustrate the main theorencal point we wish w
make in this chapter. Second, an understanding thar others “see” things
emerges fairly early in human development—somewhere around the child’s
second birthday—and a menualistic undersanding of visua] reference Of
artention may emerge even eardier. A related point is thar this kind of under-
stznding seems fundamental to cur mature representation of others as psy-
chological agents. And finally, based on our assessment of che aurent
%&g§n~ﬁv&ﬂdgﬁmmsﬂnn=a§m~n of how pro
foundly similar humans and chimpanzees can be in their spontaneous, every-
day behavioral interactions while still remaining radically different in thelr
interpreration of such behaviors.

Comparing Cognitive Development € 213

Sensitivity to the Eyes

A variety of birds, reptiles, fish, and mammals have been shown to be sensitive
to the presence of eyes or eye-like sumuki (e.g., Burger etal, 1991; Burgharde
& Greexe, 1988; Gallup et al., 1971; Ristau, 1991b; review by Argyle & Cook.
1976). For example, Blest (1957) showed that birds were less likely to prey on
moths with eyespots than on those without In general, of course, such sensi-

. gwﬂogﬁﬂnﬂmﬁ.ﬁﬁn&rmaﬁ&nmoﬁbn&uﬂwwwm%%_%

could be more ecologically relevant than a pair of cyes looming in your visual
field? But such sensitivites would not seem to qualify as unambiguous evi-
dence that the bird is reasoning about “seemng.”

A moment’s reflection will reveal that the same logic applies in the conrext
%ggﬁcnmubgmmoﬁﬂg&auwwngngao&hg
Nonhuman primates, in particular, appear quite sensitive to the movements of
the head and eyes of others (see Figure 8.2). The basic czpecity to follow the
E%ﬁggoﬁﬁggﬂggﬂgggiu&%
range of nonhurman primate species (e.g., Emery et al,, 1997, Ferrari et al,
2000; lrakura, 1996; Povinelli & Eddy, 1996b, ¢ Povinelli er al, 1999, 2002;
Tomasello et al., 1999). Chimpanzees have been examined most thoroughly,
and have exhibited the same range of complexiry of components of the gaze-
following system that is present in human infonts aged eighteen to rwenty-four
months (see Poviriell, 2001). Aspects of these findings suggest thar the newro-
psychological system conoollmg chese behaviors is a shared primirive feanre of
the chimpanzee-hurnan clade (and, most likely, an even larger dlade).

Inferences about Seeing

Bur does this tell us anyching abour whether chimpanzees understand that
others have unobservable mternal perceprual states of “seeing” things? An

intensive longictudinal investigation of a group of seven chimpanzees con-

| ducted by our rescarch group has provided convergent evidence that despite
 their remnaskable gaze-following skills, they do not understand the perspect-
- val, subjective experience associated with the orientarion and movement of
" the head and eyes of other individuals, despite the fact that these very same
. Subjecrs have robustly exhibired the most complex aspecrs of gaze-following
 for which this species (or human infanss, for that matter!) has been tested.
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For example, in one series of experiments, we probed whether, when
faced with two familiar human experimenters, our chimpanzees would selec
tively deploy their visually based, species-typical begging gesture to the perstd
who could see them {see Figure 8.3). Assesstnents were made when the apes
were five to siv, seven, and eight to nine years of age (for results, see Pgvinelli
& Eddy, 199€2; Reaux et al, 1999). The results of neardy rwenry experiment
showed that although our chimpanzees acrively used their commurmGatv®
gestures, E&mucamnnﬂnomuﬁagngoﬁwgncmﬁnnﬂo people

H"...w ) th..‘ nt Jﬂ.. IA. 5 P '8 =7
' Agare 83 Do chimpanzees understand “sezmg™? (2) On sizndard (background) eiak, Mindy
| s her namral begging gestse to “request” food from a familiar expenmenter. (b) Op probe m-
}Egguﬁﬁgmgﬁmg%%gﬁa
.Huﬁaﬂwaﬁnﬂumnﬂﬁa_.g&nﬁgnﬂﬁégﬂa:aag
.wrsas froot, they do oot appear 0 understand any of the other condinons. Folow-up @t
: rvealed thar cheir undersiandng was about the obsarveble postures of the expersmenters, not

could see them. It 1s essential to note, however, that in virnually every instance,
the chimpanzees learned the contingencdies involved quite rapidly. Thus, with
enough experience and feedback, the animals learned o gesture 1o the person
. who could see them. Bur it is equally important to note that follow-ap tests
' consistenty revealed that the hypotheses thar best predicred which expen-
 menrer the ape chose were ahout the postures, not the mepral states, of the
- people involved (see Figure 8.4). Furthermore, in a longurudinal project with
these same animals, we assessed their understanding of secing when hey
- were juveniles, adolescents, and young adulrs. The results consistendy yielded
. the same patrern described above: they were reasoming abour the postures,
not che perceprual states, of their commumicative parmers. Other research
with these same animals, using quite different methodologies, has converged

. ona similar interpretation (review by Povinelli & Giambrone, 2001).
Other researchers have quesdoned this conclusion, and have suggested
. “ thar tests involving competition may reveal the presence of an abiliry to rea-
" %0n, ar some prinmitive representational level at least, about “seeing” (c.g.
- Chapter 9). Perbaps the most direct evidence for this view comes from a study
* by Hare et al (2000), who placed subordinate chimpanzees in one-on-one
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Hidden-Vishle

- —o _
Dominam Subhordnate

| ¢ |

_ I
Figore 8.5 The hidden-vishle condition used by Hare
et al. (2000)  test subordizate chimpanzees for ther
mdersanding of what a domimant rval can or cannot
see. (Redrawn from Hare et al, 2000)

items were placed on the floor of the testing arena an equal distance from

- .-l . both animals. One of the food irems was in the open (and therefore would be

@ =@l visble roboth the dominant and the subordinate animal when the doors were
IS -S|  opened), whereas the other was behind an opaque barrier (so that the subordi-
4l  cate but not the dominant could see it). Next, the doors were opened slighdy,

R < T ¢ ,.H.H.m .
. ENYE g7 _YOBi| -lowingboth animals to look into the enclosure. Finally, the subordmate was

-nﬂ:ﬁaggnﬁaﬂmﬁﬂu&ngudﬁdﬁJE@ﬂuﬁﬁngsagﬁnﬂﬂl
ngﬁgggggggggg.ggﬂmﬂdﬁ :

undersranding of the sereen condinoa equally 1ol of these old conditions. On the ocberb==4 { ) e e
ﬁafgﬂhﬁn&hﬂnhﬂnahﬁw%nﬁgaég%&_ - &cording ro Hare et al. (2000), they ought to prefer to take the hidden food.
e backets and hands-over-the-fece conditions bus no in the blindfold condition (because s 67|

g&&n?ﬂgéﬁéaﬂz&%mggaﬁaﬂma&r

compentive simarions with dominant rivals aver rwo food items, in which on¢
item was vasible to both partcipants but the other was visible only to the sub-
ordinate (e.g, food placed behind an opaque barrier). These tests were
designed to determine if the subordinate animals were capable of reasonm§
about which food items their dominant rival conld and could not see. The

Ebmﬂnaavn:mum&&nﬁﬁug?dmvomﬁouﬁm&n%&ﬂﬁ& .
across from each other in holding cages with a testing arena between the®

(see Figure 85). With the doars to the two holding cages dosed, two food

. released and allowed to enter the testing arena. As soon as he or she ok
Figure 8.4 .E%Enoaﬂgoﬁngmﬁoﬂgﬁmﬁﬂg«\amaﬂwﬂu .
.#&Egggaﬁumﬂg.ﬁngnagaﬂ%ﬁ%%
ﬂra&um&naﬁwﬁ%?whrﬁ&ag&&ﬁnﬁga&ﬁgamﬁ n
use their perspective-tzking abilides o infer thar the dominant did nov see the

a couple of steps toward one of the food items, cthe dominant’s door was

" opened as well. The logic of this procedure was that the subordinates would

food behind the barrier (and therefore did not know rhat it was there). Thus,

Hare et al. (2000) reported that the subordinares rended to approach the

| hidden items first. and obtained more hidden items than visible ones by the
_ end of each trial. Although both measures are of some iterest, it should be
+ toted thar with respect 1o the quesdon of viseal perspective-taking, the -

dal question is whether the subordinates approach the hidden item first,

| Because only this finding supports the idea that they are reasoning about what

their rivel can or cannor see. After all, the subordinares might obtain more bid-

[ den items by the end of the trial simply because the dominant typically takes
 the visihle one, leaving only the hidden one for the subordinate.

How are we to integrate these findings with our extensive previous work?

‘ Should all previous research be considered “overturned by an elegant experi-
Fment more intuitive for chimpanzees,” as Whiten (2001, p. 133) has daimed?
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b—&c:mrnrﬂduﬂnacﬂgomnvaaancunnauvuﬁmunrummno:rnmnﬁm N
ﬂnﬂﬁﬂncunnwn_nmuﬁdﬁnnsnnngunﬂﬁnmg%om our conclusions |

abour what chimpanzees know about seeing, First, however, we concurred

with Hare (2001) that “if an experiment is controlled well, a positve resull |
(rejection of the null hypothesis) reflects the ability of the test subjecs and |

should be replicable,” and thus we sought o satisfy ourselves that the resulis
8&95?9?3&%?8&.%15&5%&5%*55&
bald up in some simple variations of the procedures that could rease apart the
visual perspective-taking mode) from some rather obvious alternarive mnter-
pretations.

So that our animals would have the same experiences as the ones used by .
Hare et al. (2000), Karin-D’Arcy and Povinelli (in teview) inidally acempted )

replicate several studies they reported which they acmowledged were difficult
to interpret. [ntereszingly, we completely replicated those effecs. When the
diagnostic ~hidden-visible” tests (described abave) were canducted, hawever, a
g&hﬂdununnﬂmcmnﬂdﬁnﬂﬂmoﬁ Fisst, the end-of-the-tral effect was
consistently replicated. That 1s, in a series of studies, our subordinates consis-
Rnn«ocﬂﬁonﬁoaomnrnrm&numc&g&osnﬂin?&ww%%&
%%Eroggg%gﬁqgnﬁs&ngg
onnnEnmbagnwanﬁaﬁmnwﬂmﬁmcoaﬁnwng&nawgﬁm
for the subordinate is the hidden one.

Strikingly, in each experimeut, the firsi-choice effect was consistendy not
replicated. Despite several variations, there was no evidence that the subordi-
nares weee H_W&qwn_nnnum&nrﬂnmnmo&mﬂr.;ﬁ&nia&mﬂ:&&ng.
E&?E?ﬂﬁ%a&nﬁmmﬁﬂnﬁabgiﬂw&n%&wn&n
subordinates were reasoning about what the dominant could or could oot see-
mﬁﬁrﬂﬂ:&ﬂﬂgﬁﬁmna&mm&e&ﬁmﬁﬂggm%
tendency to mﬂ?ﬂ&&nE&Egma&nga&nwaugv«gBEg.
tical occluders which were simply rurned in ways thar did and did not result in
obscuring the dominant’s view (Figure 8.6; see Karin-D)’Arcy & Povinelli, m
%%ﬁ?ﬂ.?ﬂn&.!%ﬁnﬁuﬂnﬁﬂggﬁoﬂd&m
Emﬂﬂ:«&mﬁmﬂaﬂ%ﬂ%&nviﬂaésamamhﬂ
that the food was equally visible to both the dorminant and subordinate!

FEE&U%%FEBNEQW«E%I»HQP
research is one which has no real bearing on the question of visual perspective-
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Dom

Figare 8.6 Modificaton of the Hare et al (2000) design used by Karn-D'Arcy 2ad
Povinelli (under review) w determme whether subordinates’ choxces were dee W

HESEB@mxanﬂﬁnnﬁgﬁiﬂm=n9§uﬂuc«uE&WﬂHNm:mﬁmSLQBHRE
sTucre.

taking, Clearty, additional studies are needed to assess further the robusmess
of the effects reported by Hare exal (2000).

"Pointing” out the Differences:
How Chimpanzees and Children Understand Gestures
Our inirial studies on chimpanzees’ understanding of the visual perspectives
of human experimenters relied on our apes’ use of their nacural begging ges-
tures. Bur how, exactly, were our subjects representing these gestures?

Even if one were to accept unantically the findings from our seeing/not
seemg tests described earlier, one should sdll wonder i the robust use of
directed begging gestures by our apes might reflect some understanding of
the communicarive intent behind them. In other words, they aughr deplay
ggﬂ?s.ﬂ%&pﬂnﬂugﬁﬁﬂﬁgga&ﬂnﬁaﬂ
the acrual internal, representadonal states of the communicative partner,
without any immediare, instrumental funcrion (Bates et al, 1975; Camaioni,
1991), For instance, if Kevin and Mary are sitting by the lake, and Kevin sud-

~ denly mps Mary on the shoulder and then points behind her at a rare black
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gggc%.wﬂamggﬁwmggsgiﬁmﬁnn‘

Envﬂn@?&n@ﬁgﬂo»mﬁﬁm&ngégﬁﬁnﬂmﬂgn&&n

Eﬁnummﬁgigeowgrvﬂﬁﬁnémm&hgnﬂﬁﬁwa ‘

sarmes and is “abour™ Kevin's entire communicative inrent (i.e., I want you o

lock at that, Mary"). In hnmans, the first poinnng gestures emerge around |

nine to twelve months of age (Desrochers et al., 1995; Franco & Bumerworth,

1996). Bur ar this age there appear to be some dissociarions berween the pro- |

duction and comprehension of the pointing gesture (Baldwin, 1993; Franco &
Bucterworth, 1996). The infants may be deploying the gesture withour muly
understanding irs referential significance, perhaps acquiring it through imita-
tion or some form of ritualization (e.g.. Tomasello, 1999). Thus, young infants
(and, we hypothesized, perhaps other spedies) may understand and use pomt-
ing @ a starkly “proto-imperative” fashion (sensu Bares et al, 1975), in which
mﬂnﬁﬁgaaﬁﬁaﬂmmﬂoﬂﬁﬁn environment to perform certzia
actwities m the exrernal world. The complete absence of protw-declaranve
Eomﬁagggim%naom%
that have been studied for over forty years is simply so suiking and over-
Eg%%n«om&ngnunrmhr&ganﬂrﬂ%cn
might not be a single, isolated instance of pointing (see Vea & Sabarer-Pi.
1998) to our minds simply further highlights che robust nature of this differ-
ence in the natural gestural systems of bumans and chimpanzees.

But what abour condirions in which chirmpanzees interact frequently with |
humans and are exposed to their caregivers’ pointing behaviors ona faidyreg |

Egﬂggﬁg%nﬁ%&%amﬁn%
Eﬂﬁwmgmuagoﬁagﬁgn%&nm%&
spontaneous “pointing” gestures in capuve apes. and many researchers have
Eﬁvﬂﬁmnﬂﬁa%ﬁnﬂm@goﬁwﬂ&.gﬁécmﬁnamﬂ&
states of the humans with whom they are inreracring (see Chapter 12; Gomes
1998; Krause & Fours, 1997; Leavens et L, 1996; Miles, 1990; Whiten, 20000}
FBomHOm&nmnEvaﬂnqﬂ,wa&mhc—:oﬂEnoE&nwoﬂEEQ&E
Gﬂummﬂnﬂﬁuvaa.mﬁmﬁn»nﬁﬁnus%&ww&mn&nasn
Bsomwﬁﬁimb@aﬂ&?wi&ﬁa%&m&ﬂ;p&aﬂaas
one final point about chimpanzees' production of such “pointing” gestures
n%nEQ%@ggEAEoégcnﬁE.ﬁ_ﬁn&%
mnoﬂarg.soﬁgiﬂmngrﬁngg%ﬂonw
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. them with one another. This raises the distnct possibilicy that they have no
93%&5%%%%&353%3&&:28&53 :

general understanding of their proto-declarative function, but only a limited
understanding of how they affect the behavior of human beings (creamires
that invariably respond as if the apes did mean them in some more mentalisuc
manner).

Because of the difficulty in disentangling proco-imperauve and proto-
declarative pointing (both conceptally and practically), in our own labora-
tory we have instead investigated what chimpanzees understand abour the
referential narure of the gestures of others. That is, when observing the inten-
tional communicative aempts of other agents, do chimpanzees comprehend
these attempts as such, or do they merely learn, over time, how these actions
“tag” important aspects of the environmenr? We conducted a series of ex-
perments with our seven chimpanzees thar was expliarly designed to dever-
mine whether they understood the referenual significance of the human
pointing gestures which they had been exposed w since birth (see Povinell
eral, 1998). To begin, we simply trained our apes o pick a box to which an
experimenter pointed. Over ume, they learned that only the box to which the
experimenter pointed contained food. For these initial training tnals, the ex-
perimenter placed his or her hand a distance of 5 om from che correct box (see

. Figure 8.7a). Inreresungly, our apes did oot appear to grasp the referenual
- nanwre of the experimenter’s acions from the start, mitially choosmg at ran-

dom berween the two boxes. Eventually, however, all seven of our animals
succeeded in learning to select relizbly the box to which the experimenter
pointed.

Bur what, precisely, did this tell us 2bout how the chimpanzees compre-

- - hended the gestures? One possibility was thar even though they required some
" experience in the westing conditions, they did in fact come to understand the
' refereptial intent of the gesture, thus demonstrating an appredation of the
. proto-declarative funcuion of the experimenter’s pointing gesture. Alterna-
* tively, perhaps the animals did not understand the referential funcrion of the
* geswures, bur instead had learned to exploit certain contingent relations associ-
" ated with the experimenter’s actions. That is, maybe the apes were employing
{ Some heuristic in the form of “Open the box closest 1o the experimenter’s
+ hand" (distance-based rule) or “Open the box + finger/band configuration™
- {local-cue rule), thus obviating any need for representing the experimenter’s
- {%mal communicative intent of conveying informarion.
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To tease apart the subdeties inherent in these conflicing models, we
devised several test conditions designed to identify which siraregy would be
EE%%%%S%@&E%F%@
Hﬂﬂ.&._uonnuﬂnwﬂnanﬂ#ﬂaﬁn&oggwrﬁnmog
Ehnuno;niumwm_mnnmwnnmc_dnrnnc:nﬂnonﬁmaﬁmhnwwnpmda&n
EnoﬂunannHﬁwngngiﬁnﬁgﬁn%gu.wﬁmgﬂﬁo
an from the correct container and 150 from the incorrect one in the probe -
als (Figure 8.7b). If the subjects were relying on the local-cue rule, their perfor-
mance should be crippled by this new configuration. Indeed, for five of the
seven animals this proved arue: the likelihood of these apes’ choosimg the box
to which the experimenter pointed was ax chance, despite the facx that on stan-
dard trials chey contimied having no difficulty. Two of the apes, Apollo 2nd
Kara, however, contmued to mzke the correct choice on the majority of che
new probe wials. Did this mean that Apollo and Kara, unlike their peers,
nnmnnﬂgm&namﬂnnnm—mngo:rnmgﬁn&wnnm:&hﬁﬂngn%&n-
sized that there were two heuristic strategies relying on readily observable
spatioremporal patrerns that the apes could be employing: the disrance-based
rule and the local-cue sule. While we had demonstrared that five of the apes
EBDQ%&M%F&%W%P&«B%E?RE%
&u%gaﬂwa%maﬁngn&%anﬂﬁnss
municadve mtent model Although the experymenter now sat away from e
correct box, there was sall a marked difference 1n the distance berween his
Ehnmggn%ngagnﬁarwgigﬁﬁnﬁnoﬂmﬂ
vﬁ,;ﬁgmcﬁnwﬁmﬂﬁgarﬁvﬂgwﬁﬂﬁ_ﬁg%ﬂrg
was closer to the experimenter’s hand—bertter at connecung the observable
dots, as it were.

Afer we introduced addirional configuracions in which the experimenter’s

hand was closer to the incorrect conrainer but referencing the correct con- |,

tainer with the Emnumbmn-.ﬁ.ﬁc.dm.wnrwnn&mnv%@n index finger was
equidistant berween the two boxes but dearly referencing the correct cow

tainer (Figure 8.7d), all of the animals (induding Apollo and Kara) chose at :
random becween the boxes. In direct and striking contrast, twenty-six-montr
oErnEwn%ﬂdﬂiﬂ:&ﬁqwun&:umoumﬁuEmBoﬂ&m._nﬁnon.ﬁﬂn :

conditons.

Similar experiments (which have carefully dissected the variables influenc: §
ing apes’ performance on objea-choice tasks) irvolving intentional communt |
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Figure 8.7 Condinons ia—d) used 1o iest chnpanzees for the undersmndmg of
the commrsncative mrenr and referennal sgmficance of pomtmg geswures.

" cation have found converging evidence of a lack of referential comprehension,

Tegardless of the pardcular communicatve device used. Povinelli and col-
Twm:& (1999) showed that chimpanzees do oot appear to understand dhe
intennonally commurmicative referenual aspect of gaze (see also Call et al,

‘ 2000), while three-year-old children have no mouble understanding that an

mdividnal’'s gaze directed toward an external referent is “abour” that object.

" And Tomasello, Call, and Gludoman (1997) reported that, while children two
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to three years of age were immediately able to infer novel signals (e.g., a
marker placed on top of the correct box) as communicative symbols, their
apes’ performance was, at the beginning, dramancally unimpressive for the
same condirions, only appearing to 1Iprove aar0ss trials as a result of the apes’
using themn a5 discrirmimative cues.

Comparative Investigations of the Auribution of Goals,
Intentions, Knowledge, and Belief

o bumans, the conception of others as animate, mcm_.&udﬁnm agents emerges
surprisingly early in development. Researchers have discovered that infants as
young as nine months appear to apprediate, in some fashion of another, the
goal-directed nature of human action, and even abstract computer amrmanons
engaging in sequential movement patterns (e.g.. Gergely et al, 1995; Lestie.
1984; Phillips et al., 2002; Woodward, 1998; for review, see Flavell, 1999}. Thus,
easly in life, infants appear sensitive o the goal-directed nature of action, an
aspect of the human cognutive system that may be built into the way we per-
ceive certai classes of objec motion (e.g., Premack, 1950). Iofants seem (0
treat other agents not merely as objects jerting about in haphazard ways but as
gi&ﬁﬁn@ﬁﬁé?ﬁaﬂnﬁaaﬂé%ﬁ&mn%u
this age are necessarily expliady representing goals and intennons as such,
most conchude that at the very least the existing dara demonstrate thar infants
are “on the right rack.” and are using precisely the nght informarion from
which later-developing, explicit understandmngs of goals and mrentions will
develop (e.g.. Wellman & Phillips, 2001; Waoodward et al., 2001). Additional
evidence of such comperence can be found in infancs’ ability to parse the
behavior stream af its intentional joints (Baldwin & Baird, 1999). At around
eighteen months of age, children appear able to appreciate that others have
wants and desires that are different from one’s awn (e.g., Repacholi & Gopnoik,
1997), Later, during the preschool years, the aotion of belief emerges (e.g., se¢
seview and meta-analysis by Wellman ecal , 2001)-

Hauser (1993b), and to a lesser extent Tomasello and Call (1997), have pro- ”
E%m&ﬁo&n—ﬁ%%&ﬂggﬂsbmvmmﬂmﬁ:oam&ﬁ"gn ‘
%Eﬂ.ﬂg%rﬁmggwgﬁgonwﬁmﬁnau .

clearly segregate the animare from the inanimate world on the basis of super

fical properdes such as self-propelledness and irregular movement (sef |
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- Premack, 1990). Hauser (1998b) found support for this in 2 modified “looking
time” paradigm, in which tamarins were observed to spend more time looking
- a1 an inanimate objea (e.g., cereal) that moved between two box chambers
than they did at an animate one (e.g., live mouse). According to Hauser, this
~ demonsuared that the monkeys were “susprised” by this breach of agency
- Iaws. Of course, this tells us litde about how the anirmals were reasening about
the mediating cogpitive forces generating the behavior of the inanimate
abjects, only that it vinlated some set of expectations they possessed about the
things they observed.

Whar about chimpanzees’ and other noshuman primates’ understand-
ing of meentons? Some researchers have atrempted to use imitation to deter-
mine whether chimpanzees, for instance, reason abour the intentions under-
Iying behavior (e.g., Adams-Curtis & Fragaszy, 1995; Bjorklund et al, 2002;
Call & Tomasello, 1994, 1996; Myowa & Matsuzawa, 2000; Nagell ex al, 1993
Tomasello, Savage-Rumbaugh, & Kruger, 1993; Visalberghi & Fragaszy, 1990
Whiren et al, 1996). Although the conceprual issnes are notorigusly slippery,
Tomasello (1990, 1996) has argued that in order for an organism to engage m
true imifation, it myust take the perspective and represent the intentions of the
model from whom ir leams how to perform an acton (for aruical considera-
tions of the amimal imitacion lirerature, see Galef, 1992; also Whiten & Ham,
1992; Zentall, 1996). That is, the organism mmst demonstrate that it under-
sapds what the model is tymg w do, not samply that the model is doing
something to achieve some goal. Alrernatively, an organism can be said to
engage m emulaton whenever the means for achieving a goal are essentially
ignored and the organism only reproduces, through a different set of actions
(perhaps chrough rrial and error), the same end stare. Emulation is envisioned
as gccurring through a form of stimmulus enhancemenr in which the model’s
achieving some goal (e.g., getting termites from under a log) captures the at-
tention of the observer and brings the observer 1o discover the same goal on
s own, using different behavioral means to get there (e.g., rolling a log
instead of poking through it). Unfortunarely, the distincrion between true imi-
tation and emulation is sharper in theory than in practice, and has itself been
the subject of copsiderable disagreement.

Nonetheless, the emulation-fmiration distincrion has led to experiments
that have been somewhat effective in pulling apart these forms of socal learn-
ing, and which have produced findings converging on the conclusion that
tonhuman primates do not view others as mentl agents. When propery




P.13716

To:602 S65 9486

MQY-@S—;EZ@4 23:22 From:

conuolled to rule out lowerlevel processes of social leamning, no monkey
%namvwmcnnu?zunm&ﬁﬁo% or emulate (Adams-Curtis & Fragaszy,
1995: Galef, 1992; Visaberghi & Fragaszy. 1990: for review, see Whiten &
Ham, 1952), and while cumpanzees may be proficient emularors (see Toms-

.ns- sello, 1996), and may actually be more cfhdent (at times) in their sodal

jearning than hnman children, they appear mosty to ignore the behavioral
mechanisms used to get there. According to Tomasello, they ignore the under-
lying reason these bebaviors are performed, precisely because they do not rea-
son about mteations per se. The best evidence of imitation in apes comes
from several human-reared subjects (e.g., Bermg et al., 2000; Tomasello,
Kruger, et al, 1993), maﬁnﬂnmrmh&mnﬁmwo—‘&

Myowa and Kuﬂﬁsnngvﬁ&w%onmgg&?n
human infants (e.g., Meltzoff, 1995) in an awempt £0 show that chimpanzees
coald infer the intentions of a human model when observing actors un-
successfully anempting goal-directed rasks (e.g.. removing a lid from a tube).
Fighreen-month-old buman infants successfully accomplished the goal, thus
magm%_&ﬂgﬁmﬁmgﬁnéngmﬂolﬁng
unsaccessful act) dowm to the miended {undemonstrated) act Although
Myowa and Matsuzawa (2000) report preliminary evidence of this form of
intentiopality atriburion i their chimpanzees, the majority of the apes’ “suc-
cessful” astemprs occurred at baselkine (before witnessing the demonstrations),
precluding any definitive statements on what the ammals actualty learned by
warching the model.

In another study, Bjorklund et al (2002) exposed their group of three
fruman-reared chimpanzees t a series of generalizadon of deferred imitanon
tasks, which mcluded four phases. In phase 1, the chimmpanzees were given two
sets of objects (e.g., a pair of cymbals and a pair of gowels) and were permit-
ted six mimures with the :Enaamnnnainmgﬂcaa%omﬁugﬁ@
exhibit the target behavior associated with cither set of objects. [n phase 2, the

.auuwﬂnhuroﬂnnummu%oﬁgﬁngmﬂmaoaﬂw&ﬁn&&n

sets of objects from the baseline (e.g.. dangmg the cymbals wgether by hold-
ing the ontside knobs). A ten-mirmute delay followed the demonstration. In
phase 3, the animals were given either the set of objects wimessed in the
demonstration (standard deferred imiration) of the other set of objects from

@%E%ﬁi&n?ﬂ&qﬁﬂ%ﬁ%&n&%% ,
e ncE.mE&gEnrnmna.&nﬁono_ﬂ.nnﬁnonﬁ&_.bmgnuaﬁmwﬁuno%

subject. Bjorklund et al. (2002) argued thar successful generalization of de-
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ferred imitarion (e.g., clanging the trowels together by holding the outside
wooden handles) required the apes to represent the acmal purpose, or goal, of
the model’s actions in the demonstranon phase, because instead of simply
%ﬁ&nm&oﬁggﬁgiﬁr&ngﬁmﬂgsg
_mnnﬂrmn&nwr»&nwanmaponnuﬁq&gmﬁganﬁﬂw thar could
be used to %Ruggﬁog.gggpﬁa&uw{ma-
dence of this kind of generalized deferred imitadon. Interpreting these results
is difficult. however, because no control was established for the percepmal sm-
jlarity of the objects used; the apes may only have been mapping what they
had witnessed with the objects from the demonstration phase onto the new
ser of objecs—objects thar bore the same general affordances of the origi-
nal set.

Unfortunately, the exzcx relationship berween sogal learning (e.g., imita-
uon) and an understanding of intentions and goals remains elusve. Some
authors (e.g., Bjorkhund et al., 2002; Tomasello, 1959) continue to argue that
evidenice of true imitation, in which actions are reproduced with fairly high
&@Eomm&%?%ﬂmﬁn%&mm@EQB@g%&&n
intentions and goals of others’ mental state anmibutions, whereas others (e.g.,
Heyes & Ray, 2000) mamtain thar imirztion has po bearing on the question of
mental state arrribution wharsoever. Heyes (1998), for instance, has noted that
the best evidence for nophuman animal imiration comes not from primate
ggﬂ&ﬁ?ﬂnnﬁm%mgné few researchers
have claimed possess a theory of mind. [n shor, it is por at all apparent to us
thar the ability to reproduce another agent’s actions, at any level of precision,
necessarily hinges on an abiliry to represent inrentions expliady. Ths 15 not to
say, however, that organisms with the capacity ro reason about inrentions (.g.,
humans) will nonnmn&wmvﬁnwm_ﬁbmmoﬂn&&w&néagﬁhm&n
behavior of others; indeed. in species with a theory of mind, such ateributions
should occur regularly.

Other studies, not involving imication, which have aempted to assess
chimpanzees’ abiliry o atrribute intentions, beliefs, and knawledge have over-
gg&%?~&n5ﬁq&ﬂ&&ﬁ§ﬁnm&%b§ repre-
sent the mental states of others. While space prevents us from providing
accurare descriptions of all of these, some of the more relevant findings in-
dude the following: chimpanzees do not appear to distinguish berween acd-
dengzl and intentional actions (Povinelli et al., 1997; but see Call & Tomasello,
1998), do not mstruct ignorant others how to perform novel cooperative tasks
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(Povinelli & O'Neill, 2000), and fail wo differentiate berween a knowledgeahle
and a naive experimenter (Call et al., 2000; Call & Tomasello, 1999).

Physical Causality

It is important to touch at least briefly on a related project with our chim-
Eé&ggasgggg&bmomggan
forces in the physical world (see Povinelli, 2000). The inirial round of nearly
E%n%aumﬁ.wmﬁmnn&.aﬂuﬁﬁaa&n%
celebrated ability of chimpanzees to make and use simple tools. [nspired
largely by some work by Elisaberra Visalberghi and her colleagues, we asked
ant i&n&ﬂ&ﬁﬁnﬂnmg%gsﬁ%mnm use tools, nor even the
lesel of complexicy that such tool use and construction might achieve, bur
whether they reason about more than the mere appearances of the objecis as
they make and use srmple roals (e.g., Limongelli e al., 1995; Visalberghi eral,,
1995; Visalherghi & Limongelli, 1994; Visalbergh & Trmca, 1989). Of spedfic
Eﬁgsﬁﬂﬁ%&ﬂgm&«dﬁsgéﬁmﬂﬂgnﬂﬁ&
scructure of the objecrs and events they observe, and whether therr under-
stnding of the physical world is mediated by concepws about unobservable
phenomena such as gravity, force, shape, physical connection, and mass—an
understanding that seems robusty in place by 2bout three years of age in
human children, if not earlier (for a review, see Povinelli, 2000).

The results of these smudies consistently converged on a finding strikingly
analogous to what we have uncovered abour chimpanzees® understanding of
the social world: they are excellent ar exractng from the statistical regularides
about what objects do and how they bebave, but appear to have lirde or no
woderstanding that these observable regulanties can be accounted for, or
BﬁEﬂoPEHE%EoEQﬁEmQF&@EE%&_ﬂmERMX%&

that for every unobservable causal cancept that humans may form, the ch-

panzee will rely exclusively on an analogous concept, canstructed from the
vgggagﬁgﬁgng&ngiémﬂn

Table 8.1). Of course, humans will rely on chese same spatiotemporal reg- |

ularities much of the tme as well, perhaps relying on systems that are homo-
logs of those found in chimpanzees and other primartes. But unlike apes,
humans, we have speculated, evolved the capacity o form addirional, far more
abstract concepts that posit unobservable phenomena to explain observable
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Table 8.} Examples of percepmual invanant analogs of causal concepss

Causal concept Perceprual mvaran zuzlog

Transter of force Mowoa/ CONTEC IOTEMeTE SEqUEnES
Strengih Propensiry for deformat:on

Shape Percepsual form

Pliynal commectios Degzee of contact

Weight Muscle/ rendon stretch sensanons

events. lndeed, we have begun 1o explore whether this difference between
human and apes can be desczibed more simply in erms of the widely cele-
brated human capecity for explanation (e.g., sce contriburions to Keil & Wil-
son, 2000}—a capeary that may be lacking in chimpanzees (see Povinells &
Dunphy-Lelii, 2001).

Thus, we have speculated that a core difference between burmans and
chimpanzees may be that humans have evolved a unsque capacity to develop
representations about unobservable causes—a difference that manifests irself
equally in the rwo spedes’ understanding of the soqal and phystcal worlds.

The Immersion of Apesin Human Culruare

The conclusions that we have drawn above primarily concern captive chim-
panzees raised by their mothers or M DUrSEry-pect groups with human care-
takers, Bur what about chimpanzees raised with human beings and immersed
in human cultre? One possibility is that although chumpanzees do not nor-

“ mally develop the abiliry ro reason about unobservable causal forces in eicher

the soqal or physical domains, they do have the innate capaary to develop
such abilicies if they receive more of the experiences that humaa children

" receive. The 1dea that such intimate contact with human culmre mghe boot-

strap the development of cerain cognitive scructures that do oot normally
develop in apes is an old one (e.g.. Hayes. 1951, Kellogg & Kellogg, 1933), and

B Snﬁwﬁﬂﬁm_mmnuaﬂﬁaamgn_wﬁ&nnQﬂRﬁOmmﬂn%Banr

homeraised chimpanzees and other great apes ceruain language systems

- (Gardner & Gardner, 1971; Miles, 1994; Panerson & Linden, 1981; Premack.
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1976; Savage-Rumbaugh & Lewin, 1994; Terrace, 1979). More recently, a con-
siderable amount of speculation has been devoted o whether human rearing
E%Enggmﬂgamgﬂnﬂum&ngﬁo%ﬁ?vag
Engnoammﬂng&mn&nqmbgngawimﬂlow or express strongly
(c.g. Bjorklund & Pellegrmi, 2002; Call & Tomasello, 1996; Donald, 2000,
Tomasello, Kruger, & Ratmer, 1993). Aspects of this debate pivor on the issue
of how these systems normally develop in humans (see Povinelli, 2000; Chap-
ter 12). Ta be sure, apes raised in human homes bave exhibited more buman-
like performance in a vadety of relevant arcas, including imitation (Hayes &
Hayes, 1952; Russon & Galdikas, 1993), deferred imitation (Bering et al , 2000;
Bjorklund et 2l, 2002; Tomasello, Savage-Rumbaugh, et al., 1993), joint aren-
ton (Carpenter et al., 1995; Gomez, 1990), referential comprehension (Call &
Tomasello, 1994), knowledge atrribution (Call et al., 2000), and even pretense
(Gardner & Gardner, 1971; Hayes, 1951, Temerlin, 1975; but see Bering, 20011,
Whether we should condude, as bas Donald (2000), that “this demonstrates
convincingly thar the enculturarion process can successfully uncover and
exploit cognitive potennal that had remained untapped for milkions of years™
(p- 29) is another matier ennrely.

Ar present the scarrered nature of the findings with apes raised m humao
homes prevents us from commentog ntelligendy on the subject. That some
&ifferences exist berween home-raised versus other apes should not be surpris-
ing. At the very least, chimpanzees will bring their extraordinary intellecrual
g&ﬂsggﬁngggﬁs&u&&m%ﬁmga&.wﬁﬁ
these changes superficial, or do they reflect deeper changes in therr care cogni-

%aawawwﬁnnangam¢ﬂgsvnaﬂﬂnm¢wﬁngﬂﬁ: :
" whch, in the interests of fairness to the chimpanzees and other nophuman

srategies of post hoc retrodiction of experimental results (e.g, Call eral.
2000; Gomez, 1996), assessInents with apes raised in human homes (e.2.

Bering et al., 2000), of comparisons of such apes to other animals who donot |

have the requisite background familiariry with comparable testing siruations

(e.g., Tomasello, Kruger, et al, 1993). In this contexr, it is worth poinring eut |

thar there has never been a systematic test of the enculmrarion hypothesis:

Eﬁ%nognrmmnqﬂﬁampuu%ﬁnénnomuﬁﬁﬁ%n :

ﬂagmg%&%&n%aomg%nngn—&n
cognitive development. In brief, a project of daunting scope would be needed
Eu%%&h&ﬂ.&%&ﬁmﬁnﬁﬂc&ng& to be raised in
rgrognﬂﬂumm?nﬁnmuﬁ?ﬁgo;o%nﬁugﬁ&%ﬂ

Comparing Cogpitive Development < 1)

ﬂ?m:ﬂ&imwnnsgﬂﬂ&mn&ﬂa%%wﬂo%
conract with human social and marerial culture. Further, a control group
Onﬁngéoméaﬁmggog%
wonld be needed to assess the effects of this massive enrichment infervention.
We recognize &mnﬂnrmva“nng&cnna»aggﬁmmaﬂ
consuming—perhaps impassibly so—but if it were conducted properly, such
an undertaking might stand as one om&nEaﬂﬁwonﬂBw&nqmﬂnumwu&n
Emﬂaomvg.mmgsmnmbnmaﬂqﬁhﬁﬂ

An Evotved Condusion:
Getting Used to Psychological Diversity

ln recent years, several researchers have advocated 2handoning the global
question of whether chimpanzees have a “theory of mind” as too broad ro be
useful {e.g., Povinelk & Eddy, 1996a; Tomasello & Call, 1997; Whiten, 2000b;
see Chapter 9). The narure of the question that will replace itis not yet ungves-
ﬂ:ﬁpmqn&oF_Eﬂma.OWﬂu_&n&B%&Qwhﬂi&nﬂmong
Enﬂmﬁnuﬁwomeam_ﬂnﬁgnaﬁﬂnv:wuoiﬁmn and belief, it
seems undeniably reasonable to ask whether chimpanzees possess a bemer
undersranding of other, perhaps “less complex” mental states such as inten-
tions, perceptions, goals, and desires (see Povinelli & Eddy. 1996a; Chapter 9),
or whether the ability can be elicited only m certain kinds of situadons (e.g.,
competitive opes: Hare et al., 2000).

We have in addition, however, pursued a third possibility, a possibility

spedies, sers aside the recaprrulationist undercurrents inherent m the idea
that there is some monolithic vecror of cognitive development along which
hurnans and apes and other species can be universally compared (for fuller
descriptions of this approach, see Povinelli, 2001; Povinelli et al, 2000;
Povinelli & Giambrone, 1999: Pavinelli & Prince, 1998). In the face of parallel
sers of converging expesimental findings, we have come to give serious consid-

- eratinn 1o the possibiliry that humans may possess unique, specialized capad-
- Ges when it comnes to representing mental states and other unobservable
- vgoﬁgﬁuﬁnﬁgém%nﬁﬂ&ﬁaﬂn—auﬁﬁn%
, gﬁﬁoﬁagﬂmgﬁgganﬂnvonuﬂnﬁg.—n
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Figure 8.8 bEEnanmv_oaﬁmga&mb&nounmmwnnE

Figore 8.1 is: “How, at every stage of development, a®
%EEE%E&%\F
the example bere, both humans and chrmpanzees have
added new sysiems to their developrnent pathways ((TprE-
Emﬁ&.gnaﬂﬁnﬂuﬁﬁgﬁ.n-vﬁm
expanded or conrracted the funcriens of syscems present 1
Ehﬁﬁaggﬁﬂgmsgmﬂﬂ&ng.
ness of the arrows from “a” m “b). We graphicaBy repre-
semt the possibiliry chat bumans hxve woven m a pew
a&&ﬁgﬂ@gﬁs&nrﬂnggw
EEFE&BEEE?
E&&n%ﬂﬂﬂnﬂﬂ%ﬁﬂagﬂnﬁa&&w
tesms which “retnterprer” ancent behaviors in new ways.
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' pumans, the very same acion pamern—for example, following someone’s
| gaze—may often be prompted by the mere derection of observable regulari-
~ des (c.g., Driver et al.. 1999; Kingstone et al., 2000; Langton & Bruce, 1999),
avﬁnﬁunqﬁnnmgﬁﬁwgaﬁﬁmrww%%%%&ﬂa&oﬂ?
.. resenting why an event occurred in terms of unobservable variables (e.g.

EERE«S&EW%HW»E%EPS“.EEB%
along)—especially when an event deviates from some canomical routne

. (Bruner, 1990). If true, the uniquely human system for representing unobserv-
* Jble causal states is parasitic on ether, ancestral psychological systems chat we

EHBEEDE&BEQQQE%SRFEE&#%@H

ancestral representations of particular behaviors with psychological and

causal content. For this reason, we have labeled it the “reinterpretation”

. hypothesis (see Povinelli er al,, 2000).

By now, the incoherence of the question we graphically presented at the

- ourset of this chapter (sec Figure 8.13—"Whar is the mrellecrual age ol an

adult chimpanzee in human terms?—should be obvious. If the reinterpre@-
g%&n&mﬁaoﬂmﬂ.&n::ﬁ?% thar there 15 simply no age at
which hurmnans and chimpanzees share a completely overlapping set of cogni-
tive developmental pachways (see Figure 8.8). From birth forward the two

: ﬂ&ﬂﬂu%ﬂuﬂﬁnﬂgﬂo—o@ﬁ&g.gﬂ%mdagmoaa

%EE&»E%&G?&H&»EE&H%R&
well) will reside alongside these systems. and interact and influence them 1n

 ways that are complex and difficule to identify (see Povinelli & Giambrone,
- 1999). Thus, if something like the reinterpreragon hypothesis turns gut t0
" have substantal merit, then the quest ro find the ~rudiments,” che “stmpler

forms.” the “less complex aspects” of an abiliry to reason about mental states
in chimpanzees and other speces may be nothing short of a fool's quest—one
driven by the very mmEEﬂamo:mwnBEmasbm in the first place.

4

. .M.. This wrinng was %&5»05&&@2&&@89&5&@3%&
ggsbﬂﬁ-nggozmﬂﬁmﬁnmﬁoﬁnu%qﬂ%mﬁ
¢ helpful comments.




