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34 Commentaries

in the way in which observational learning may occur.
I propose that a closer examination of the mechanism
by which both infants and adults learn through observa-
tion may yield new insights into the nature of human
memory development.
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Distinguishing intention-sensitive from outcome-sensitive

imitation
C.M. Heyes and E.D. Ray

Department of Psychology, University College London, UK -

Developmental and comparative research on social learn-
ing will both be enriched by the kind of integrative ana-
lysis presented by Want and Harris. They have provided
an accurate summary of the principal theoretical distinc-
tions currently used in research on nonhuman primates,
and applied these to the developmental literature ina
way that yields clear hypotheses and preliminary conclu-
sions about social learning in childhood. One of the most
‘general of these conclusions is that children begin to
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show imitation, defined as the reproduction of a model’s
acts guided by recognition of the model’s goal or inten-
tion, at about 18 months. We question this conclusion,
and in the process seek to broaden the synthesis by draw-
ing developmentalists’ attention to research on social
learning in human adults and in non-primate species.
Primate researchers are somewhat idiosyncratic in their
use of the term ‘imitation’. In other areas of compar-
ative psychology (e.g. Akins & Zentall, 1998; Lefebvre,
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Templeton, Brown & Koelle, 199’7; Heyes & Ray, 2000),‘

as in social psychology (e.g. Chartrand & Bargh, 1999)
and cognitive neuroscience (e.g. Grezes, Costes & Decety,
1998, De Renzi, Cavalleri & Facchini, 1996), imitation is
a descriptive, rather than an explanatory, term, and it
refers to a wider range of phenomena (Heyes, 2001). It
is applied to all cases in which it has been established
that one individual has copied the body movements of
another, and questions about how this copying was
achieved, questions about mechanism, are left for sepa-
rate resolution. In contrast, primate researchers, folow-
ing Tomasello (e.g. Tomasello, Kruger & Ratner, 1993),
reserve ‘imitation’ for body movement copying guided
by attribution of a goal or intention to the model, and
contrast it with ‘mimicry’, in which body movements are
copied without understanding of the model’s goal.

One problem with this imitation-mimicry dichotomy
is that it conceals an adaptive, and possibly a common,
variety of social learning / imitation: body movement
copying that is guided by observation of the physical
outcome of the model’s behaviour, but not by the attri-
bution of any goal or intention to the model. We will
call this ‘outcome-sensitive imitation’, and contrast it with
‘intention-sensitive imitation’, i.e. what Want and Hartis,
following primate researchers, call simply ‘imitation’. As
a hypothetical example of outcome-sensitive imitation,
imagine yourself standing in line to use an unfamiliar
vending machine and seeing the person ahead of you
press three buttons, thump the cabinet, and receive a
Diet Coke. If you want a Diet Coke, you may copy the
model’s body movements, regardless of whether you
judge the model to have got what he or she wanted, or,
indeed, even if you haven’t bothered to attribute any
intentions at all to the model.

Akins and Zentall (1998) have provided a real-life ex-
ample of outcome-sensitive imitation in their research
with Japanese quail. When these birds observe a
conspecific model pecking or stepping on a lever for food
reward, the observers subsequently copy the model’s
behaviour; those that saw pecking, peck the lever, and
those that saw stepping, step on the lever. However, when
the model is observed labouring away, pecking or step-
ping, without any reward, the observer’s subsequent
choice of response topography is not influenced by that
of the model.

We believe, in contrast with Want and Harris, that
the evidence currently available does not demonstrate
Intention-sensitivity in infants’ imitation, although it may
indicate outcome-sensitivity. The two studies which come
closest to demonstrating intention-sensitive imitation are
by Meltzoff (1995) and Carpenter, Akhtar and Tomasello
(1998). Meltzoft’s (1995, Experiment 1) first finding was
that 18-month-old infants are as likely, for example, to
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pull apart a dumbbell when they have observed an adult
trying and failing to pull it apart, as when they have
seen the adult successfully separating the two parts of
the toy. This could be because the infants inferred the
unsuccessful model’s intention (the intention-sensitive
interpretation), or it could be because both groups saw a
model applying outward pressure to the two parts of the
dumbbell, and faithfully replicated this observed move-
ment. Meltzoff’s (1995, Experiment 2) second finding
was that 18-month-olds are less likely to pull apart the
toy when they have seen mechanical pincers “trying and
failing’ to pull it apart, than when they have seen a hurnan
adult doing the same. This result was interpreted as
support for the intention-sensitive interpretation of the
first finding, but it is flawed. The infants who saw the
pincers contacting the toy simultaneously saw an adult
standing behind the mechanical device and resolutely
not touching the dumbbell. Therefore, it is plausible that
the infants in the pincer group were less likely to pull
apart the toy than those who saw the human model
manipulating the dumbbell, not because the former did
and the latter did not attribute an intention to the model,
but because the pincer group copied their passive human
model by inhibiting all contact with the dumbbell.

Carpenter et al. (1998) showed that 14- to 18-month-
olds are more likely to copy acts that are followed by
the model saying ‘There!’, than by acts that are followed
by the model saying “Whoops!’ These vocalizations are
interpreted by adult speakers of English as indicators
that the foregoing action was intentional / deliberate and
accidental, respectively, but their modulation of infants’
imitative performance does not establish that infants
interpret them in the -same way. It is plausible -that,
before they understand desire or intention, toddlers
fearn that imitation of actions that were accompanied
by the sound “Whoops!’ is less likely to have rewarding
consequences (e.g. interesting sensory stimulation, adult
approval) than imitation of actions that are followed
by ‘There!’ Consequently, like other, similar experiments
(e.g. Carpenter, Nagell & Tomasello, 1998), the study by
Carpenter et al. suggests that infants’ imitative perform-
ance is modulated by observed sequels or consequences
of the model’s act, that it is outcome-sensitive, but does
not securely demonstrate that it is intention-sensitive,
guided by the attribution of goals or purposes to the
model.

In summary: We applaud Want and Harris’s integrat-
ive approach, but, in contrast with them, we think that
the currently available evidence provides no reliable
indication of when children begin to show intention-
sensitive imitation. On a more strategic level, we would
recommend that, in pursuing Want and Harris’s integ-
rative agenda, developmentalists (1) avoid treating
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“mitation’ as the name of a psychological mechanism
— as an explicans, rather than an explicandum, and (2)
resist the tendency, fostered by primate researchers’
mimicry-imitation dichotomy, to conflate as ‘goals’ a
model’s intention and the observable outcome of his or
her action.
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Primatology and developmental science: who's aping whom?

Andrew Whiten

School of Psychology, University of St Andrews, Scotland-

Want and Harris offer a timely bridge bétween recent
work on social learning in apes and the surprising gaps
in our knowledge of similar phenomena in children. 1
agree about the gaps, recently concluding that ‘by the
standards of evidence debated in the recent literature on
the question of animal culture (e.g. Galef, 1992; Heyes
& Galef, 1996), we seem to have remarkably little sys-
tematic evidence on just how much of the behaviour of
humans in any society is socially transmitted’! (Whiten,
1999). The study of language acquisition is a noble
exception, but Want and Harris are surely correct that
its counterpart, ‘technology acquisition’, still begs proper
study, and the multidisciplinary .renaissance in social
learning research (e.g. Meltzoff and Prinz, in press;
Dautenhahn and Nehaniv, in press) means the time is
ripe for developmental science to play its part. This
article lays important foundations.

Yet I feel Want and Harris ascribe both too little and
too much to the contribution of comparative studies:
too little because animal scientists’ dissection of social
learning is more complex than they portray; and too
much, because experiments discriminating some of the
key principal conceptual distinctions remain as rare for
apes as for children.

Coming full circle

From the perspective of developmental science, it is worth
noting that the concept of emulation, which Want and
Harris present as a concept elaborated in recent com-
parative psychology and now worthy of note by develop-
mentalists, came originally from the latter: specifically,
David Wood (1989, p. 71) had suggested that ‘children
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