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jatention in this chapter is 10 focus on just two LODICS:

gt e Jevelopment, in the child, of an understanding of men-
4 qtates (o7 "theory of mind™), and (b) the development of
.‘,_pﬂx:cssing. Let me begin by addressing the question of
y of mind and face-processing are of special interest.

oy theor

wiy FOCUS ON THEORY OF MIND AND
JACE-PROCESSING?

A mumber of reasons guided my selection of these two topics.
Fint, these are two of the most exciting growth areas in the field
of social cognition, probably because both are being studied at
swltipie !evels——face-processing, in terms of computational the-
oey (Bruce, 1688) and neurobiology (Perrett et al., 1985), and
theory of mind, in developmental psychology (Astington, Harris,
& Olson, 1988; Wellman, 1990}, primatology, and artificial intel-
ligence {Whiten, 1991). Second, both of these areas aré vulnera-
ble to impairment (Baron-Cohen, Tagcr—Flusberg, & Cohen,
{993 Ellis & Young, 1989).1 shall explore what psychopathology
can teach us about the normal processes underlying these two
abilities, and vice versa, thus illustrating a key principle of devel-
opmental psychopathology (Cicchetti, 1984). The major relevant
clinical syndromes are autism and prosopagnosia, although 1 dis-
cuss other disorders briefly along the way.

My third reason for selecting these two areas is that they have
remained almost entirely unconnected. Although 2 sizable body
of research has studied emotion-recognition in facial expressions
(Ekman & Friesen, 1971; Hobson, 1986), no work has looked at

This chapter was written while the author was supported by grants from
the Mental Health Foundation and the Medical Research Council. I am
grateful to Ruth Campbell, Uta Frith, and Dante Cicchetti for comments
on the first draft of this chapter. Correspondence should be addressed to
the author.
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S ap— Mind and Face-Processing:
;4 po They Interact in Development

whether the broader range of mental states that we attribute to
others (thoughts, desires, goals, and so on) is influenced to some
degree by information contained in their faces. My main aim
here will be to suggest that there are important, but hitherto un-
acknowledged, connections between face-processing and theory
of mind. I begin by reviewing the literature on theory of mind.

UNDERSTANDING MENTAL STATES

When we attribute mental states such as thoughts, beliefs, de-
sires, and intentions to ourselves and others, we employ what
Premack and Woodruff (1978) called a theory of mind. What is a
theory of mind for? Might it have a biological basis? If so, why
might it have evolved? We will consider, later, some evidence
from autism that suggests 4 theory of mind may have a biological
basis, but the function and evolutionary value of a theory of mind
have recently been considered by Cheney and Seyfarth (1990},
who invited us to imagine some possible scenarios in evolution-

ary history:

(I)magine a group of baboons in which individuals are extremely
skilled at judging behavioral contingencies . . - but unable to iden-
tify the motives or knowledge of others. ... Imagine further that
among these baboons . . . dult males solicit each other for support
in alliances. . . . If male baboons are incapable of recognizing the
motives of other animals . . . [they] will always be vulnerable to
those who cheat. . . -

Now imagine that into this group of nonintentional baboons
comes a mutant male capable of attributing states of mind to oth-
ers....(H)e recognizes a distinction between an animal’s behavior
and the motives that underlie it. As a result, he recognizes that
however much a solicitor seems likely to reciprocate, this may not
actually be his intention. Such knowledge will not necessarily make
the mutant male any less vulnerable to cheaters on his first interac-
tion with them, but is certainly likely to make him more sceptical
in subsequent interactions. - . . In short, the new male will have a
competitive advantage over others in his group, because in being
able 1o assess his companions’ motives, he is better able to predict
their behaviour. (pp- 249-251, italics added}
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344 Theory of Mind and Face-Processing

This example underscores important adaptive advantages that
possession of a theory of mind confers on an individual: the ca-
pacity to recognize deception, and the capacity to predict how a
person will behave on the basis of his or her mental states. Hav-
ing a concept of another persons’ knowledge or belief alsc opens
up the possibility of manipulating what they believe (practicing
persuasion and deception). Cheney and Seyfarth (1990) sug-
gested that the capacity to teach is a further adaptive advantage
conferred by possession of theory of mind:

Suppose there exists a group of macaques in which one animal . ..
suddenly develops a mnew method for acquiring and preparing

food. . . . (Df the inventor can attribute ignorance 1o others . . . there
is an immense amount 10 be gained. An inveator who possesses a the-
ery of mind can selectively transmit her knowledge to kin. ... She
can also selectively witlthold her knowledge from rivals. . . . (S)he

need not depend on the relatively slow process of observational
learning to transmit her skill but instead can engage in active peda-
gogy. Once again, an individual capable of attribution would seem 1o
‘have a clear selective advamage over others. (p. 251, ualics added)

These are just some of the major benefits that ensue from pos-
session of a theory of mind. Others include the ability to: predict
behavior on the basis of beliefs, judge intended meanings in lan-
guage, and show empathy (Baron-Cohen, 1988; Dennett, 1978b;
Happé, 1993).

Given the apparent importance of a theory of mind, a recent
wave of research in developmental psychology has attempted
to trace its development. One starting point has been to ask
whether infants understand that actions are caused by mental
states. Infants can distinguish animate movement from inani-
mate movement (Gelman & Spelke, 1981)—they are sensitive
to the difference between internal and external causation
of movement—but it is still unresolved whether they recognize
the internal causes of animate movement as mental states
(Premack, 1990; Wellman, 1990). By the time toddlers start 1o
talk, however, il is clear that they talk about actions in terms
of mental states. From as early as 18 to 24 months, normal chil-
dren refer to a range of mental states: desires, beliefs, thoughts,
dreams, pretense, and so on (Shatz, Wellman, & Silber, 1983;
Wellman, 1990). This suggests that, at the very least, they have
what Bretherton, McNew, and Beeghly-Smith (1981} called an
implicit theory of mind. Studies with slightly older children
have focused on obtaining evidence for an explicit theory of
mind, These studies are reviewed next.

Developing a Theory of Mind: A Review

Research into the development of a theory of mind gathered con-
siderable momentum following Premack and Woodruff’s (1978)
“Does the Chimpanzee Have a ‘Theory of Mind’ 7, a provocative
article that reviewed a series of fascinating experiments suggest-
ing that chimpanzees can take into account an actor's mental
states. For example, in one experiment, a chimpanzee watched a
film of an actor struggling to obtain bananas that were inaccessi-
ble. The film was frozen at the point of the struggle, and the ani-
mal was given a choice of photographs indicating various
outcomes. Typically. the chimpanzee chose the picture showing

the solution to the actor’s frustration (SIEPPIng ORtO & box jp o
der to reach the bananas). This led Premack and Woodruff :ogm:
clude that “the chimpanzee solves problems such as the pregey
one . . . by imputing states of mind to the human actor™ (p, 518)

Understanding Belief

In the discussion that followed, several commentators taised
the criticism that the solution of such tasks does not neces
require any reasoning about mental states (Denneit, 1978a), Iy
stead, they proposed that the “acid test™ of when an organism i
judging another’s mental state arises in situations of false b
lief, in which the subject is exposed to current reality but ag.
other person is exposed to only partial (or wrong) informatics
about reality, Under such conditions, it is possible to separat,
unambiguously, judgments based on the subjects’ own mental
state (their true belief ) from judgments based on the other pas-
sons’ different mental state (their false belief). Thus, supposea
subject knows that (a) the key is in the hallway but (b) Dasst
thinks it’s in the bedroom. If asked where Dante would look for
the key, the subject should judge that Dante will look in te
wrong place—the bedroom. .
Within developmental psychology,! Wimmer and Perwet
(1983) employed such a test and showed that not until arousdd
years of age do normal children pass such a test. An daptdﬁ
of their test { Baron-Cohen, Leslie, & Frith, 1985) is illustestel
in Figure 12.1. !
The test involves appreciating that, because Sally was ﬁ
when her marble was moved from its original location, she weBl:
know it was moved, and therefore must still believe itis in ity orlg
inal location. On the belief question (“Where will Sally look ¥ -
her marble?”), 85% of normal children answered correctiy. 8
subjects passed a memory control question (“Where was thé iy
ble in the beginning?™) and a reality control question (" WheRR:
the marble really?™), as well as a naming question (“Which
Sally?"), thus ruling out the possibility that the normal 3
olds’ failure on the belief question was caused by such facteks
inattention, memory or language overload, or lack of mOUYSFER,
The result replicated that of Wimmer and Perner (1983), ol
studies essentially confirmed the finding that false beliefs B8
well understood until 4 years of age (Perner, Leckam, & ®i8
1987). . 4
In recent years,'the finding that age 4 s 2 lum‘_
in understanding false beliefs has been challenged by & S0
investigators. Thus, whereas Wimmer and Pernef (198 N
that the false belief data indicated the presence .of 1%
deficit in younger normal children, newer studies 1T
Lowis, & Doherty, 1991; Wellman, 1990) sogeested L
simpler experimental methods are employed. 1of
younger than 4 years of age do show § P
standing false belief. The age at which there is a gensiné g
limitation on young children’s understanding ©of mhﬂ'-_ :
beliefs remains controversial. g
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in Piaget’s work and in the philosophy of mind
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Ngure 12.1 A simple test for children’s understanding of false
Selief. From “Does the Autistic Child Have a *Theory of Mind'?”
% 8. Baron-Cohen, A. M. Leslie, and U, Frith, 1985, Cognition,
1, pp. 37-46. Copyright 1985 by Elsevier Science Publishers
®V.Reprinted by permission.

Uadersianding Desire and Intention

Bsire is often thought to be rhe other key mental state, next to
bkt in our folk psychology (Dennett, 1978b). With beliefs and
e, all kinds of behavior become interpretable. For example,
et watching a movie and trying to understand why John Wayne
ﬂﬁnlly dived under a table, we might refer to his belief that the
Woise.he heard was a gunshot and his desire 0 stay alive.
studies have shown that, for normal children, desire is
earlier than belief—in fact, desire is clearly under-
% by normal 2-year-olds (Wellman, 1990). The “terrible
been interpreted as evidence of this age group's grow-
""'"ﬂess of the frustrating difference between their own
: f parents’ desires (Wellman, 1990).
h-::‘ﬂl:l su'ale_ clo_sely related to desire is intention. The
‘l o 9;:3 dlSllngUlshablC., as Astington and Lee (1991) and
“’“hhnv) mi{de clt-ta[': it is PO?Sible to de.sire something
N visile :Of lfltentl_on of fulfllllmg that desxrc..(One.might
tere) 1ot f_lcm! In Australia, but have no intention of
N ove's dcefmon'ls related to desire in that one way of ful-
Mmmslues is to f‘ormulate an intention—a plan of
m‘m‘ Ay lhe.rn. D?s1res are sometimes fulfilled fortu-
w'ﬂ biltrahan_ f.r[end might turn up on your doorstep
i M the Principal means for fulfilling desires is

l .
io:g‘m“s- When do young children grasp the con-

= ‘
'h‘ g Pan . . _
3 c“nor iy F“emiﬂfﬁ on children's understanding of
0 their appreciation of the distinction between
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intentional and accidental acts and on their judgments of respon-
sibility and blame. Understanding intention has also been studied
separately from moral development. Some early studies in this
area (Berndt & Berndt, 1975; King, 1971; Smith, 1978) found a
significant change around 4 years of age in the ability to distin-
guish acts “done on purpose” from accidental acts. Chiidren
younger than this were reported to err on the side of assuming that
everything was intentional—an echo of Piaget’s (1929) findings.

More recent studies by Astington and Lee (1991) extended
this work by investigating young children’s ability to distin-
guish outcomes that appear the same but differ in the crucial re-
spect of the actor’s intention. Thus, in one story, a girl intends
to feed her breadcrumbs to the birds, and then she does so; in
another story, a girl accidentally drops some bread crumbs. The
birds end up being fed just the same. In such a test, the child is
asked, “Which girl meant to feed the birds?” These findings are
broadly similar to the earlier studies: chance performance oc-
curs before age 4.

Understanding Pretense

Children begin to produce pretend play from as early as 10°to 18
months of age (Bates, Benigni, Bretherton, Camaioni, & Volterra,
1979). Experiments with verbal children also show that, as soon
as they can answer questions, they seem to understand that pre-
tense is distinct from reality (Weltman, 1990). This is clearly a
complex achievement. In terms of the acquisition of different
mental state concepts, understanding pretense may even predate
understanding desire (Baron-Cohen, 1991a; Gopnik & Slaughter,
1991}, although longitudinal daia on this are needed.

Pretense was, for a long time, studied as part of symbolic de-
velopment {(McCune-Nicholich, 1981; Piaget, 1962). In an im-
portant article rethinking the nature of pretense, Leslie (1987)
put forward a theory that focused on children's understanding of
pretense as a mental state. He argued that the logical properties
of pretense resembled the logical properties of other mental
states (such as belief), and, on these grounds, children’s under-
standing of pretense might reflect an important stage in the ori-
gins of a theory of mind.

Part of Leslie’s claim also centered on the sort of cognitive
architecture that would be needed to support comprehension not
only of pretense but of all mental states. His suggestion was that
a capacity for metarepresentation would be minimally required.
He defined metarepresentation as the ability to represent an
agent's mental attitude toward a propaosition. (For details of the
component parts of this system, see Leslie, 1987; Leslie & Roth,
1993; for counter-arguments, see Perner, 1988, 1991, 1993.) The
implication is that pretense might mark not only a developmantal
stage in the acquisition of a theory of mind, but 3 qualitative
change in the sort of representational mechanisms available to
cognition,

Understanding Perception

Piaget and Inhelder's (1956) “three-mountains task” broke
new ground in suggesting that children between 4 and 6 years
old were unable to select a picture that showed how a view
would appear to different people at different locations. Such
children, Piaget and Inhelder reported, tended to attribute their
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own spatial perspective to other people—an error that became
the hallmark of Piaget’s concept of “childhood egocentrism.”?

Flavell, Shipstead, and Croft (1978) challenged this view
by employing far simpler experimental techniques. They distin-
guished between two levels of visval perspective-taking. The first
they called Level 1—the ability to infer whar another person can
see. This appears to be present by age 2 (Flavell, Everett, Croft, &
Flavell, 1981; Flavell et al., 1978; Lempers, Flavell, & Flavell,
1977). Thus, 2-year-olds can put things out of or bring things into
sight, when requested to do so. Level 2 of visual perspective-
taking is the ability to infer how the object appears to another per-
son. This ability seems to take longer 10 develop; in fact, not until
3 to 4 years of age do children reliably pass Level 2 tasks. For ex-
ample, when shown a picture of a turtle that appears either right-
side up or upside-down (depending on the location of the viewer),
young 3-year-olds fail to identify correctly which of these two
perspectives the experimenter would have (Flavell et al., 1981).

Before moving on to consider abnormalities in the develop-
ment and use of a theory of mind, it is worth noting that rela-
tively little work has looked at later normal development of this
ability, Perner and Wimmer (1985) studied slightly older chil-
dren for the ability to attribute beliefs about beliefs to others (so-
called second-order belief attribution), and found this appears for
the first time at around 6 years of age. Riviere (1993), using a
simpler paradigm, found this ability appearing slightly earlier—
in 5-year-olds. Leckam (1991) reported on related developments
_in the use and comprehension of figurative speech such as irony
and sarcasm. Studies that tap adult levels of functioning in this
domain are stifl needed. In the next section, 1 consider what hap-
pens when a theory of mind fails to develop normally.

ABNORMALITIES IN THE COMPREHENSION
OF MENTAL STATES

Autism

Autism is a developmental disorder characterized by severe social
and communication abnormalities {Baron-Cohen, 1988; Frith,
1989; Kanner, 1943; Rutter, 1983). A sizable body of work docu-
ments the deficits in understanding mental states in children with
autism (Baron-Cohen, Tager-Flusberg, & Cohen, 1993). For ex-
ample, on tests of false belief comprehension, children with
autism make more errors than both normal and mentally handi-
capped children of a younger mental age (Baron-Cohen, 1989a,
1989b; Baron-Cohen, Leslie, & Frith, 1985, 1986; Leekam &
Perner, 1991; Leslic & Frith, 1988; Perner, Frith, Leslie, &
Leekam, 1989; Reed & Petersen, 1990). This deficit appears to
relate to the symptoms these children show in social and commu-
nicative development (Baron-Cohen, 1988; Happé, 1993; Frith,
Happé, & Siddons, 1994).

Most children with autism fail tests of belief understand-
ing, but a minority of them, ranging from 20-35% in different

2Light and Nix (1983) showed, however, that even the notion that chil-
dren are biased to select their own view is not correct: rather, children
are biased to select a “good" view.

Eo= o Y

samples, do pass. When these subjects are given a more taxj
test of belief understanding (comprising understanding sec.
ond-order, nested beliefs, or beliefs about beliefs (“Anne thinkg
Sally thinks x"))—these being well within the comprehiensiog
of normal 6- to 7-year-old children (Perner & Wimmer
1985)—even most teenagers with autism fail outright (Baron:
Cohen, 1989b; Ozonoff, Pennington, & Rogers, 1991), |
pears, then, that although most children with autism dg oot
understand beliefs even at the level of normal 3- to 4-year-old
children, some do; but these show impaired understanding of
beliefs at the level of normal 6- to 7-year-old children, Some.
thing is going wrong in the development of the concept of be.
lief in children with autism. This has been discussed in terms
of specific developmental deviance and delay in awisg
{Baron-Cohen, 1989b, 1991a, 1992a).

An inability to understand others’ beliefs reveals itself mog
dramatically on tests of deception in autism (Sodian & Frity,
1992). As discussed earlier, because deception entails belief my.
nipulation, performance is consistent with difficulties in belief
comprehension. Thus, in the Penny Hiding Game {Gratch, 19643,
a simple test of deception, children with autism fail to hide the
clues that enable the guesser to infer the whereabouts of the pensy
(Baron-Cohen, 1992b; Oswald & Cllendick, 1989). For example,
they leave the empty hand open, or they hide the penny in {ulf
view of the puesser, or they show the guesser where the penay i,
before the guesser has guessed. Subjects with mental handicsp
and normal 3-year-old children make far fewer errors of this set

When children with autism are asked how a story charactet
will feel when given something the children either wani or dost
want, no impairments are found, relative to a mental-age matchid.
control group without autism (Baron-Cohen, 1991b). Understasd:
ing these simple aspects of desire thus seems to be within I.H'
ability, although more complex aspects of desire and intenth®,
pose problems for them (Phillips, 1993). On tests of understand
ing perception, children with autism have been tested at b .
levels of visual perspective-taking (Baron-Cohen, 19894, 1990g -
Hobson, 1984; Leslie & Frith, 1988; Reed & Petersen, 1990:1'
& Harris, 1991) and appear to show no deficits. However, ia ﬂd'.-,e
ies of pretense (Baron-Cohen, 1987; Ungerer & Sigman, l”ﬂv
children with autism seem to produce significantly less Mg
neous pretend play than mentally handicapped control tﬂf;
Similarly, on tests of understanding knowledge, children W5/,
autism make more errors than contrel groups (Baf‘m'c"u? #ﬁ}
Goodhart, 1994; Leslie & Frith, 1988; Perner et al., 1989)'.‘33"1

The indication from these studies is that not aff M
states pose difficulties for children with autism: CCW
pects of perception and desire do not; pretense, k& d"%
intention, and belief do. Explaining this specific patters ‘g
tact and impaired comprehension is currently the focus ® 3 '1
bate (Baron-Cohen, Tager-Flusberg, & Cohen, 1993)- 9 ﬁ
the claim that these deficits are specific to autism ﬂf’ ol
controversial, and relies on experimental evidence fmld'
clinical groups. Other childhood clinical POP“]”"(!MM' " i
pass false belief tests. These populations include chitd e
Down syndrome (Baron-Cohen et al., 1985} menta! ’
of unknown etiology (Baron-Cohen, 1989b), 13"3"58.:
ment (Leslie & Frith, 1988), conduct disorder (Fr
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deafness (Sellars & Leslie, 1990), William’s Syndrome
iloff-Smith, 1992), and callosal agenesis (Temple &
oya, 1990). Further clinical populations remain to
ed, but the deficit does seem to be autism-specific. That
disorders leave the development of a theory of mind
ely intact is some confirmation for Fodor's (1987,
2-133) view that a theory of mind is so important that it
en innately built in to the human mind and is a universal.
ad Harris (1991) provided some cross-cultural data in
rt of this view.

~mal Development of a Theory of Mind in
- Clinical Groups

n seems to reflect the most severe distuption to the normal
ition of a theory of mind—these children often do not ar-
{ the fundamental stage of appreciating that mental states
s beliefs even exist—but there are other disorders in which
en reach this basic level but show difficulties in the gccu-
se of a theory of mind. Thus, in schizophrenia, some have
d that symptoms of paranoia (Baron-Cohen, 1983¢) are an
ision of inaccurate attribution of beliefs to others (for ex-
-, the paranoid delusion: “The man on the television knows
1 am thinking™). This comparison with autism may be of
lerable theoretical value (Frith & Frith, 1991). Similarly,
aduct disorder (Dodge, 1980}, aggressive behavior is often
ted to be the outcome of inaccurate attribution of inten-
10 others (“You deliberately bumped into me™).
third disorder in which it has been hypothesized that abnor-
neory of mind development may occur is narcissistic person-
disorder (Fonagy, 1989). In these patients, it is argued—on
asis of clinical rather than experimental studies—that the
ing lack of empathy such individuals show may reflect not a
*f awareness that other people have minds, but a psychologi-
+fense against confronting the contents of other people’s
5.
mally, patients with semantic-pragmatic disorder (Bishop,
!are thought to have particular difficulties in accurately
ifying a speaker’s communicative intent and taking into ac-
“alistener’s informational needs—what the listener needs to
Y for an utterance to be understood. These subjects may well
p considerably with autism (Baron-Cohen, 1988; Lister-
& Bowler, 1992), but it is possible that the two conditions
W0 distinguishable. Future work is needed to establish the
2w \fl'fich they are indeed separable disorders, and to what
?:ﬁcus in theory of mind use differ between them.
Mmary, the impressive ability of even very young normal
10 use a theory of mind, apparently effortlessly, and the
. “;’““]ueqces of its impairment in autism, suggest the ex-
4ol a specialized cognitive mechanism for understanding
Hates. The studies from autism have been enriched by and
k “::‘ challenged models of the normal development of a
i “::d (Barqn-Cohen, 1990, 1991¢, 1995). A theory of
; Ng candidate for a modular mechanism in the brain
ind l)“'a mechanism that is neurologically and informa-
" i‘I:ff'ldent. It is assumed to be biological in origin
lism has a biological basis (Rutter, 1983) and (b)
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because it appears to be universal (Avis & Harris, 1991). In the
next section, | review the development of face-processing, before
considering the interesting question as to whether face-processing
may play a role in the functioning of our theory of mind.

FACE-PROCESSING

Normal Face-Processing in Childhood: A Brief Review

Any parent can relate how faces seem to hold a particular fascina-
tion for infants, almost from birth. In the scientific literature, it is
30 years since the simple but important experiments (Fantz, 1961,
1963) showing that newborn infants prefer a drawing of a human
face over other kinds of drawings. Newborns also are more inter-
ested in tracking schematic face-patterns than either scrambled
faces or blank head outlines (Goren, Sarty, & Wu, 1975; Johnson,
Dziurwiec, Bartrip, & Morton, 1991; Maurer & Young, 1983). By
2 months, infants prefer locking at (and not just tracking) a real
face rather than a drawing of a face (Lewis, 1969}, and a regularly
arranged schematic face rather than a scrambled face {Caron,
Caron, Caldwell, & Weiss, 1973; Fantz, 1961, 1963).%

Why should infants show such a strong preference for faces?
Morton and Johnson (1991) suggested that, for newborns and
1-month-old infants, a preference for faces appears to be driven
by an innate mechanism that guides the infants” attention to-
ward conspecifics’ faces. They call this mechanism “Conspec,”
and they argue that it ensures that the neonate attends to
faces—and, therefore, likely caregivers. To quote Morton and
Johnson (1991): “The information contained within Conspec
need only be sufficient to select the parents’ face from the set of
likely stimuli in the species-typical environment. It need not be
species- or even class-specific” (p. 85). Conspec information,
they argue, is available without the organism having to be ex-
posed to specific stimuli.

Which aspects of the face do infants attend to? One aspect
seems to be the movement properties. They prefer to look at mov-
ing rather than stationary heads (Carpenter, 1974; Sherrod,
1979), and movement such as nodding and changing facial expres-
sion causes them to smile and imitate (Meltzoff, 1990). In con-
trast, faces that remain entirely stationary have the effect of
provoking distress in infants, even as young as 2 months of age
{Field, 1979; Tronick, Als, Adamson, Wise, & Brazelton, 1978).
Precisely which parts of the face are preferred seems to vary with
age. Thus, 1-month-old infants appear to attend to the contour of
the head, 2-month-olds focus more on the eyes, and 5-month-olds
attend to the nose-mouth area of the face (Caron et al., 1973).

The importance of the eyes over other parts of the face
is suggested by a range of studies. Parents report their subjective
experience of obtaining eye contact after their babies are about 4
weeks of age (Berger & Cunningham, 1981). Two- to 3-month-
olds look longer at a face when its eyes are open rather than
closed, and they show strongest preference for a face with its
eyes moving (Maurer, 1985), but show no comparable preference

3 After this, a different response pattern can often be found (see Mor-
ton & Johnson, 1991).
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for a face with an open rather than a closed mouth. Maurer and
Barrera (1981, study 1) also found that 2-month-olds looked less
than half as long at a face in which eyes and eyebrows were omit-
ted than at a naturally drawn face or at a face in which mouth
and nose were omitted. There was no significant difference be-
tween how long they looked at a drawing of a complete face ver-
sus one with the mouth and nose omitted. These results, shown
in Figure 12.2, strongly suggest that the preference for faces is
actually a preference for the eyes (or eye region), and is not in-
fluenced to the same degree by the nose and mouth. (In Maurer
and Barrera’s second study, they demonstrated that this prefer-
ence for the eyes was not affected by the position of the eyes.)

Most studies assume that the main function underlying in-
fants® fascination with the face is to ensure that they learn
to recognize people’s identities. Thus, Morton and Johnson
(1991) emphasized that one key ability that becomes available
after the maturation of a new mechanism (which they called
“Conlern™) at 2 months of age is the ability to distinguish
between one face and another. “Conlern is a device that ac-
quires and retains specific information about the visual charac-
teristics of individual conspecifics™ {(Johnson & Morton, 1991,
p. 90). These authors then discussed the possibility that this
second mechanism is neurologically and informationally disso-
ciable from the earlier (Conspec) mechanism. Conlern, then, is
he!d responsible for children’s rapid acquisition of expertise in
identity recognition.

This emphasis on the identity-recognition function of face-
processing in the early infancy period would in no way lead one
to think of any connection between face-processing and theory
of mind. However, in the next section, I explore some arguments
suggesting that face-processing may play a role in the develop-
ment and use of a theory of mind.

Could Face-Processing Play a Role in the
Development of a Theory of Mind?

Evidence from Joint Attention

One function of face-processing that appears to entail some
early use of a theory of mind is seen in joinr artention {Bruner,
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Figure 12.2 The mean length of fixation on facelike drawings
by 2-month-olds. Adapted from data in Maurer (1985).

1983). The earliest of these behaviors appears to be deictic gaze:
the infant spontaneously looks across in the direction of anothey
person’s gaze, in order to check what the person is looking g
Scaife and Bruner (1975) found that 30-40% of infants showeg
this skill by 2 to 7 months, 60-70% by 8 to 10 months, and 1004
by 11 months (Scaife & Bruner, 1975). Presumably, the informs.
tion being used by the infant to judge what another persoq j
looking at is derived from the direction of the eyes. The infay
appears to be reading this information from the eyes very much
as it reads information from the index finger later, recognizing
that it points (or refers) to things (Butterworth, 1991),

Other joint-attention behaviors include giving, showing, ang
pointing out objects to others; all of these behaviors appear by 19
to 14 months of age (Bates et al., 1979). The production of these
three behaviors directs other people to look at objects. They afl
involve face-processing in that the child makes eye contact, thes
alternates the gaze with a look at the target of the other person'y
gaze, and then resumes eye contact. This sequence is known &
gaze alternation (Gomez, 1991). Exactly the same pattern of gaze
alternation is seen in children’s comprehension of these gestures.

The link I wish to draw between joint attention and theory of
mind requires one critical premise: what children are doing du.
ing joint attention is not simply computing what is in someone’s
visual field or calculating the geometry of objects in the enviros
ment; rather, they are computing what that person is attending 1
(Baron-Cohen, 1989¢, 1989d, 1991¢). Having computed this, they
then either monitor the person's attention (during deictic gaze and
in comprehension of another person’s showing and pointing ges:
tures) or direct it (in pointing things out with the index finger ot
the eyes, or showing objects to another person). Given that atiet
tion itself is a mental state, joint attention could be viewed &'
comprising an early stage in the development of a theory of misd.".

There is some evidence in support of the premise that jdi-f'
attention behaviors entail the child’s possessing a concepl d" “
tention. First, in producing pointing and showing behaviors, .‘
child does not seem to be simply trying to get the person o i ]
his or her head in the appropriate direction or to change his of Bl S
visual field. Rather, the child appears to clearly intend the p g
to look at a particular object: the child will repeat the gestur M
sistently if the person looks at the wrong thing (Baron-LOW=, ¥
1989d). If we define attention as selective perception, the inis®y
attempt to direct the person's perception to 2 particular 09
justifies the use of the term atfention. Second, the child appellt
to then check how the person reacts (smiles, looks alarmd-%g
gives other responses) to the pointing or showing gesture. ,d
social referencing (Sorce, Emde, Campos, & Klinnert: 1 Jyrc
other person’s appraisal of the particular object being P
out, shown, or reacted to, seems to be a critical part of the §°
the behavior {Baron-Cohen, 1991c; Hobson, 1990). Thc.
therefore not just directing the person to look in a given direc
but rather to selectively attend to a particular object @
(concern, delight, and so on).

One possible function of eye-processing A
months of age on, is to monitor and direct other P“"p'f s
tion. The important work by Perrett et al. (1985)- showio
specialized group of cells in the temporal cortex of ¥
monkeys responds selectively to gaze, opens Up lines

then, from




/ific research that may specify the brain bases of such cog-
, mechanisms and cognitive deficits. In a recent study, we
| computation of eye direction to be easily within the abil-
¢ normal 3-year-olds (Baron-Cohen & Cross, 1992). Sub-
were asked which of two children, in a photograph of
sen’s faces, was looking at them. Each pair contained one
jooking straight ahead and one looking slightly away (see
.e 12.3). Available cues were either eye direction or eye di-
m plus nose direction, but it was apparent that even 3-year-
ormal children could make this distinction, and, from the
of Butterworth and his colleagues (Butterworth, 1991), it
ely that this skill is present in infancy.

snce from Goal Detection

cond possible function of eye contact (and thus, of face-
sssing) that relates to the use of a theory of mind is in goal
fion—the ability to judge another person's goal. Goal de-
on is 2 fundamental part of our understanding of action:
scognize actions as being goal-directed. Because people al-
 look at the object they act on, it follows that eye direction
ides information not only about what a person is auending
wut also about the target (or goal) of the person’s next ac-
It may be, then, that one reason for making eye contact is
acilitate goal detection. And because goals are mental

Pure |

Iy >
Q“'Y of Mind* by S. Baron-Cohen and P. Cross, 1992, Mind and Language, 6, pp. 172-186. Reproduced from Fairburn System of

ferences (1978).
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states, face-processing again appears to imeract with theory of
mind. .

At what age might such goal detection via face-processing be-
gin? Phillips, Baron-Cohen, and Rutter (1992) investigated this
with normal infants ranging from 9 to 18 months. The child was
presented with either an ambiguous or an unambiguous action.
One ambiguous action comprised blocking the child’s hands
during manual activity; an adult’s hands werc cupped over the
child’s. A second ambiguous action comprised offering an object
to the child, but then, at the last minute, teasingly withdrawing it,
just as the child began to reach for it. The unambiguous action
simply comprised giving or presenting an object to the child. This
study found that, on at least half of the trials. 100% of the infants
responded 1o the ambiguous actions by instantly looking at
the adult’s eyes (within the first 5 seconds after the tease or the
block); only 39% did so following the unambiguous action. This
suggests that, under conditions in which the goal of an act is un-
certain, the first place young children (and indeed, adults) look
for information to disambiguate the goal is the eyes. in a further
study, we demonstrated that children indeed use cye direction in
the goal-detection function of face-processing {Baron-Cohen,
Campbell, Karmiloff-Smith, Grant. & Walker. in press). Thus,
when 3-year-olds are asked. “Which chocolate will Charlie
take?”, after being shown a display of 4 chocolates and Charlie’s

23 Testof “Which one is Jooking at you?" From “Reading the Eyes: Evidence for the Role of Perception in the Development
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face (a cartoon representation) looking at one of these, they tend
to pick the one he is looking at as the goal of his next action,

Evidence from Thought Detection

Joint attention and goal detection are two face-processing phe-
nomena that suggest a mentalistic function might drive them. A
further phenomenon we have tested (Baron-Cohen, Campbell
et al., in press; Baron-Cohen & Cross, 1992) is in thought detec-
tion—the ability to judge when another person is thinking. We
do not mean being able to recognize the content of someone’s
thoughts, only that someone is thinking. In this experiment,
normal 3- and 4-year-olds were shown a series of photographs
of pairs of children’s faces, in which one child was looking
straight ahead and one was Iooking upward and sideways, with
neutral emotional expression in the mouth (see Figure 12.4).
The subject was asked, “Which one is thinking?". The vast ma-
jority of children chose the person in the photo who was look-
ing upward and sideways as the one who was thinking. The only
difference in the pictures was eye direction, so this again sug-
gests that aspects of face-processing continue to have mentalis-
tic functions, at 3 to 4 years of age and from then on.

Figure 12.4 Test of “Which one is thinking?" From “Reading the Eyes: Evidence for the Role of Percep g
a Theory of Mind™ by 8. Baron-Cohen and P. Cross, 1992, Mind and Language, 6, pp. 172—186. Reproduced from Fairbur?

visual References (1978).

—_—ﬁ

Does Eye Direction Cue Recognition of Other Mental Sigtes?

In a further study, we considered whether face-processing might
be used by normal children (and adults) in drawing inferences
about other mental states too. When Baron-Cohen, Campbel
et al. (in press) presented normal 3- and 4-year-olds with a display
of 4 chocolates, and placed the cartoon face of Charlie in the ceq.
ter of the display, Charlie’s eyes were depicted as pointing towarg
one of the 4 chocolates, randomly selected. In one condition, the
subjects were asked, “Which one does Charlie want?"; in another,
“Which one does Charlie say is the {x)?". Children of this age
had no difficulty at all in inferring Charlie’s desire, or intended
referent, from his eye direction. This was particularly striking
because, in a retest of this experiment, the display included a
distractor cue—a large black arrow pointing at another of the 4
chocolates. Normal 3- and 4-year-olds appeared to ignore this
“unnatural” cue, and predominantly used the “natural” cue of eye
direction to infer this range of mental states.

In summary, we have presented some evidence that, from early
childhood onward, one function of face-processing is to recognize
nat only emotional states (Ekman & Friesen, 1971), but also other
mental states such as attention, desire, goal, and thought. This

tion in the DcveloPmﬁ. A

=
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ided puilds on Hobson's (1990) notion of “visual coorientation”
peing involved in the development of a theory of mind.

ABNORMALITIES IN THE USE OF
FACE-PROCESSING FOR THEORY OF MIND

Autism

Face-processing appears to be impaired in children with autism.
Although these children have no difficulties in recognizing a per-
son's idendity in faces (Campbell, Walker, & Baron-Cohen, 1993;
Langdell, 1978: Volkmar, Sparrow, Rende, & Cohen, 1989) and
can recognize age and gender in faces (Baron-Cohen, 1991d;
Campbell et al., 1993), they nevertheless seer to use unusual
{ace-processing strategies. For example, they do not appear to
show the normal inversion effect in identity recognition (Hobson,
Ouston, & Lee, 1988b; Langdeli, 1978). From Diamond and
Carey's (1986) study.' one might interpret this abnormality in
terms of a relative lack of expertise with faces, because of the
limited amount of social experience they have had; others have
speculated that this abnormality might reflect featural rather
than configural face-processing (Langdeil, 1978).

Children with autism have been reported to show some dif-
ficulties in recognizing facial expressions of emotion (Hobson,
1986). However, such deficits are not found when control groups
are matched for verba! mental age (Braverman, Fein, Lucci, &
Waterhouse, 1989; Hobson, Ouston, & Lee, 1988a, 19a8b, 1989;
Ozonoff, Penningion, & Rogers, 1990; Prior, Dahlstrom, &
Squires, 1990; Tantam, Monaghan, Nicholson, & Stirling, 1989).
There may, nevertheless, be autism-specific deficits in recogniz-
ing “complex™ emotions such as surprise, rather than “simple”
emotions such as happy and sad (Baron-Cohen, Spitz, & Cross,
1993). This deficit may relate to difficulties in developing 2 theory

“Conligural processing in normal subjects is severely disrupted when in-
"'_mjd faces are presented (Sergent, 1984). The temptation is to interpret
‘l_lln\retsion dat as evidence for a purpose-built face-processing mech-
e, Diamond and Carey (1986) show, however, that this assumption is
m)’.mistaken. Similar orientation effects can be achieved with
®het objects, as long as subjects possess “expert” experience of the
:jhh‘:_l..'l'hus, they demonstrated that identification of (specific breeds
Yo ividugl champion dogs by experts is also vulnerable to the inver-
effect,

" Baction recopgition defic . e
®lery. ':c"gﬂltl?n deficits are found in a range of other clinical dis-
by IO;:C) as schizophrenia (Cutting, 1981; Novic, Luchins, & Per-
. mental handicap (Gray, Frazer, & Leuder, 1983), abused
Py lﬁ::‘nms. Grow, & Ribordy, 1983), deaf children {Qdom, Blan-
Vilen “f.. 1973), and prosopagnosia (De Kosky, Heilman, Bow-
L ilt?ln. 1980; Kurucz, Feldmar, & Werner, 1979), but no?
ooy m;‘::: V"lsllﬂl‘. impairment (Ellis, Young, & Markham, 1987). Fu-
i dif fm this :}n‘aa needs to untangle how emotion pcrcept_io‘n
h Whu:rent cllmcallg.mups relate to each other. At present, it 1$
ing “cuer these deficits are the same (i.e., caused by the same
ropathology), or constitute only superficially similar

of impairmem ) . .
(i.e., caused by different underlying patterns of
hology). Y yine p

of mind; emotions such as surprise entail understanding that a
person had held a false belief about what was going to happen.

Some evidence in support of the earlier argument that joint-at-
tention behaviors entail the child’s possessing the concept of at-
tention can also be found in autism. Children with autism show
little, if any, joint-attention behaviors (Leekam, Baron-Cohen,
Perrett, Milders, & Brown, 1993; Sigman, Mundy, Ungerer, &
Sherman, 1986), yet they pass Level 1 visual perspective-taking
tasks (Baron-Cohen, 1989d; Hobson, 1984; Tan & Harris, 1991},
as reviewed earlier. One way of accounting for this dissociation
is to assume that Level 1 visuai perspective-taking tasks can be
solved using geometric. “line of sight™ algorithms (Lempers et
al., 1977), which do not necessarily require any understanding of
the mental state of attention. In contrast, joint-attention behav-
iors, on the analysis given above, do require understanding the
mental state of attention. Abnormalities in joint attention in
autism may therefore reflect an inability to recognize eye direc-
tion information as indicating a person’s attentional state. Such
joint-attention deficits may be developmentally and conceptually
related to the later theory of mind deficits found in autism.

Phillips et al. (1992), using the ambiguous and unambiguous
actions described earlier, tested very young children with autism
for their ability 10 use face-processing to detect goals. These chil-
dren did not seem 10 use eye contact to disambiguate the ambigu-
ous actions: in each test, in both conditions, less than 11% used
looking. This result suggests that they may have lacked the con-
cept of people's actions being caused by mental states such as
goals. Again, it is plausible to assume that these face-processing
deficits may be developmentally related to the deficits in their
theory of mind, reviewed earlier.

Baron-Cohen, Campbell et al. (in press) tested children with
autism (a) on the tests originally developed by Baron-Cohen and
Cross (1992), to see whether these children could use eye direc-
tion to deduce a person's mental state of thinking, and (b) on the
4 chocolates task, to see whether they were able to use eye direc-
tion to infer the mental states of want, goal, and refer. They found
significant impairments in the children's use of eye direction in
inferring all of these. In addition, the children were significantly
more likely to use the “unnatural” cue of the large biack arrow
than the “natural” cue of gaze, when responding to questions like
“Which one does Charlie want?". The researchers concluded that
these children may be blind to the mentalistic significance of the
eyes, a deficit that may contribute to the observation of unusual
use of eye contact by children with autism (Mirenda, Donnellan,
& Yoder, 1983).

Blindness

A second condition in which abnormalities have been sug-
gested in the use of face-processing in developing a theory of
mind is congenital blindness (Hobson, 1990). Hobson noted the
converging reports that autisticlike symptoms aré sometimes
reported in children who are congenitally blind, or partially
blind and partially deaf (e.g., Fay, 1973; Fraiberg & Adelson,
1977; Wing, 1969). These symptoms include delayed onset of
pretend play and referential communication (such as pointing),
problems in pronoun usage, deixis, flexible thought, and the




352 Theory of Mind and Face-Processing

presence of echolalia. Given that these symptoms are also char-
acteristic of autism, Hobson proposed that “there may be a
common psychological deficit underlying the specific constel-
lation of impairments common to autistic and congenitally
blind children™ (1990, pp. 118-119). He went on to outline what
this common psychological deficit might be.

In essence, he argued that, in the mormal case, “yision
greatly facilitates the child’s grasp of shared reference”
(p. 119), as is clear in both joint attention and social referenc-
ing. Shared reference, he argued, is an important stage in the
development of an understanding of other minds.

Prosopagnosia

Prosopagnosia is a neurological condition in which patients,
following brain injury, no longer recognize famous faces,
friends, relatives, or even their own face in a mirror (Benton,
1980). Prosopagnosic patients can say when they are looking at
a face, but not whose it is, simply from the facial information
alone. When they do recognize the person, it is on the basis of
other information {voice, clothing, context, etc.).

Early cases of this disorder were discussed by Charcot (1883)
and Wilbrand (1892), in the context of widespread cogaitive im-
pairment. Bodamer (1947} coined the term prosapagnosia to de-
scribe the specific deficit of face recognition. The term literally
means “loss of knowledge of faces.” Whether such cases are in-
deed cases of “pure” face recognition deficits (De Renzi, 1986)
or always occur in the context of wider deficits in object recog-
nition, remains controversial (sec Morton & Johnson, 1991).
Prosopagnosia can occur in both childhood and adulthood, al-
though the differential effects of age of onset of the condition
are not well understood (De Haan & Campbell, 1991).

It has long been recognized that there are different forms of
prosopagnosia. The handicap does not always extend to all aspects
of face perception, and the particular patterns of impairment have
added important evidence to neuropsychological models of face-
processing. For example, some patients with prosopagnosia can
recognize facial expressions of emotion but still not recognize
identity from faces (Shuttieworth, Syring, & Allen, 1982). Others
have the exact opposite pattern of deficit: they can identify faces
but have difficulty interpreting their facial expressions (Kurucz &
Felmar, 1979; Kurucz et al., 1979). The latter pattern remains to
be replicated, but such double dissociations are held to be strong
evidence of the independence between the neurocognitive systems
responsible for these two abilities.

Other dissociations in prosopagnosia have also been reported.
For example, Campbell, Landis, and Regard (1986) reported a
prosopagnosic woman who could neither recognize (nor even
identify the sex of} faces nor interpret their expressions, but who
could judge what phonemes were mouthed in photographs of
faces and was susceptible to the McGurk illusion (McGurk &
MacDonald, 1976). A second patient, they reported, had the ex-
act opposite set of impairments. She could identify faces and
categorize their expressions, but was not susceptible to the
McGurk illusion. De Haan and Campbell (1991) reported a case
(AB) who was unable to detect eye direction. Given the role of
eye direction in computing the mental states of attention, goal,

desire, and reference, suggested carlier, we might predict that
cases with this subtype of prosopagnosia would, like the blipg
show delay in the development of a theory of mind. At the lime'
of writing, there is no evidence of what the development of athe.
ory of mind is like in such patients’ childhood.®

CONCLUSIONS AND FUTURE DIRECTIONS

Theory of mind and face-processing represent well-studied do.
mains within developmental psychoiogy. Both appear vulnerable
to impairment, the clearest expression of such deficits being
found in autism and prosopagnosiz, respectively. Both disordery
have shaped the development of models of normal functioning
in these areas (Baron-Cohen, 1994, 1995). The development of
face-processing and theory of mind may interact in importan
ways, from about the 8th month of infancy onward. Evidence
for such interaction comes from the toddler’s ability to judgea
person’s mental states of attention, goal, desire, refer, and think
from the direction of the person’s eyes. Perceiving eye direction
may also give the child a first lesson in {at least some aspects
of ) intentionality, or aboutness, because gaze direction alway
points to (or is about) something,

In a volume of this nature, it is useful to speculate about fu-
ture directions for research. What might we expect for theory of
mind research? There has been enormous interest in this field
over the past 10 years. Will this (like many other “fashions™ i
science) be shortlived?

On one view, a single topic cannot continue to sustain suchs
high level of interest. The alternative view (the one that | am
drawn to support) is that theory of mind will continue as 8 meja -
research area in the future. My reasons for this prediction lﬂ
based on the kind of topic that theory of mind is. It is not 8 ﬁ- ;
row topic, with limited implications. On the contrary, a5 apif.
chological process or capacity, it appears to be as basic as seversl
other important processes, such as language or memory. Jut
language or memory research will continue to be fundameaotal I"
eas of cognitive science, so (in this view) will theory of mlnd-ﬁ;?

Future lines of investigation that are opening up (¥ shall ""
tion just a few) include the development of nonverbal theory @
mind tests for potential use with nonhuman primates (M
Parks, & Novak, 1991), neonates (Premack, 1990), and langeuli;
impaired clinical populations (Whiten, 1993); the invesiip
of cross-cultural aspects of theory of mind (Avis & FASE
1991); and the brain basis of theory of mind (Baron-Cohes F®:
et al., 1994; Brothers, 1992). iy

Similarly, the interface between theory of mind snd ]
processing, on which this chapter has focused. is likely 90,
tinue to raise many new questions. Although this interfece§ |
under a different guise) was an important topic in the init ,ihi"i..
neering studies by Ekman and Friesen (1971) and by S geg
Bruner (1975), face-processing and theory of mind su‘ "'. 1

ol I,
$The only relevant study is a single case study by Y"s";:-' fi-
(1989). The subject (KD) passed a false belief test at -

This is too late an age to investigate subtle delays. -




pecame rather divorced from one another. The work in autism
may serve to refocus research on this interface. )
Examples of just a few of the important questions that will, it
# hoped, be part of future investigations in this area include: the
sible neural connections between face-processing and theory
of mind “modules™ in the brain (Brothers, 1992; Frith, 1992,
paron-Cohen & Ring, 1994); the differential pathology underly-
memotion-recognition impairments in a large range of clinical
lations (Cutting, 1981; De Kosky et al., 1980; see also note
s); and the relationship between inferences about one's own men-
ul states and inferences (from facial expressions) about another
person’s mental states (Gopnik, 1993). 1 hope that this chapter
will encourage further empirical work on the interface between
face-processing and theory of mind, from the perspective of both
she normal and the abnormal.
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