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I'shout, “No, not vet!”) To find the interpretation that best fits her
environment, her other behavior, and any other available relevant
information, we need more than imitation. One possibility is that,
rather than contenting ourselves with the initial first person match
to Mary’s behavior, we (whether aware of it or not) try out, or trv
on, various alternative motives, using hypothetico-practical rea-
soning (Gordon 1986) to determine the best fit. How do we try
them out? Rather than just watching her arm and noting her
direction of gaze, we mentally put ourselves into her environment,
further tweaking our own cognitive, motivational, emotional. and
decision-muking systems until they generate in imagination not
just her present behavior but her earlier and later behavior. In
addition, we ( beginning at age 4) also block out information that
would be unavailable in Mary's epistemic situation, a feat that
would place us at B&M’s level 4. A distinct possibility, of course, is
that people have and use a theory that allows them to determine.
by hypothetico-deductive reasoning, prototype matching, or some
other method, which motive best fits the information. (Because 1
am not clear how a theory might make use of imitation or first
person information, I am inclined to think B&M would lean
toward the simulation account.)

My general point here is that B&M give insufficient attention to

“the need for a methodology, whether it be simulation-based or
theory-based or both, for choosing. among alternative possible
“imitations” of object-directed activity, that is. alternative ways of
matching first person information with information about the
other’s current behavior. In older children and adults, even what
appears to be simple mimicry or imitation, such as picking up
another’s emotional response, may involve the testing of compet-
ing hypotheses and a methodology - presumably a first person

- methodology, like simulation, that is sensitive both to observed
facial expression and contextual information of the sorts men-
tioned carlicr (Gordon 19954: 1995h).

(2) Apart from cither simulation or theory, representations
linking first and third person information would be of little use.
For one thing, u capacity to imagine in the first person what is
hehind another’s behavior would not help one predict or anticipate
the other’s (uture. behavior Suppose I pick up from vour facial
expression your emotional response to the object you are looking
at. My first person representation of your emgotional response will
help me predict your behavior only if' I possessi’ mechanism for
moving {rom it (together, if possible, with available contextual
information) to a representation of the likely ensuing behavior. Or
suppose I pick up from the Maxi story u first person representation
of Maxis desire to feteh his chocolate, his recollection of its past
location, and his ignorance of its current location. Without a
mechanisn to connect these representations with a representa-

. tion’ of behavior, these will lead to no prediction. Simulation

provides such a mechanisin: First person representations of un-
other’s emotions, desires, and beliefs would influence my first

.. person representation of the other’s decision making in the same

general way that my own emotions, desires, and beliefs influence
my ‘own decision making. Possibly a commonsense theory could
also provide such a mechunism, although it would have to be an
odd sort of theory that identified mental states in first person
- terms. My generul point is that mere]y to represent the inner
aspect of unother’s present or past behavior will not of itself foretell
the others future behavior.

.lrhagination and imitation: Input,
.acid test, or alchemy?

- C. M. Heyes
' Department of Psychology, University College London, Gower Street,
.London WC1E 6BT, England; c.heyes@ucl.ac.uk ’

Abstract: Immediate imitation is likely to be a major, direct input to
Barresi & Moore's level 2 competence, but deferred imitation is unlikely to
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-play a key role in the transition to level 3, because (1) the attribution of first

person knowledge is neither a necessarv cause nor an obvious conse-
quence of deferred imitation. and (2) deferred imitation does not correlate
phviogenetically with capacities that more plausibly either vield or reflect a
concept of intentional agency.

Stage models of ontogeny, however ingenious, often.leave one
wondering: “But how? What is it about stage X competence,
combined with the events supposed to occur at or just after that
stage, that transforms the system into one with the characteristics
of stage X + 17" One, among many, of the strengths of Barresi &
Moore'’s (B&Ms) target article is that it addresses this kind of
question head on; it postulates, more explicitly than any other
model I have seen, plausible mechanisms of stage transition. But
still there seems to be some alchemy afoot. How is the addition of
some imagination between levels 2 and 3 supposed to convert a
creature that can represent but not recognize a shared intentional
relation into one that has “a concept of an intentional agent,” that
is, that can distinguish first and third person information, and
attribute first person knowledge to another? .

Because B&M identify deferred imitation as critical with re-
spect to the level 2-level 3 transition, this question can be given a
more specific formulation: What is it about the experience of
imitating a remembered, rather than a concurrently observed,
action that might provoke the recognition that others have first
person knowledge? B&M assume that, at level 2, concurrently
observed actions are imitated without such recognition, and I see
no reason to suppose that imitation of remembered actions would
change this situation. Why couldn't past actions be imitated in the
same “automatic” fashion? .

Those who have difficulty in imagining deferred imitation
without level 3 knowledge of intentional relations may be able to
miake the gestalt switch after considering some evidence of imita-
tion in rats (e.g., Heyes et al. 1992). We allowed each of number of
naive “observer” rats to face a conspecific “"demonstrator™ as the
latter pushed a joystick to the left or right of the actor’s body for
food reward. Subsequently, when the demonstrators had been
removed and the observers were given access to the joystick, we
found that, although they were rewarded for all responses, the
observers tended to push the joystick in the same direction relative
to their bodies as had their demonstrators. This resulted in the
joystick moving in the opposite direction within the observers’
visual ficld, and, in some experimental conditions, in relation to
compass points, to that in which it had moved during demonstrator -
observation. .

* Whether or not one can accept this as evidence of true, deferred
imitation (Byrne & Tomasello, in press; Heyes, in press a), these
data encourage us, as users of an adult human theory of intentional
relations, to imagine rats imitating a previously observed action.
Compared with infants and nonhuman primates, the tendency to
project mature human competence onto rats is minimal. There-
fore, this imaginative exercise:can show that there is no necessary
or obvious relationship between imitation and the attribution of
first person knowledge. The idea that the former yields or inevita-
blv reflects the latter needs more explanation. ,

Perhaps 1 have misunderstoqd B&M. Although they suggest
that immediate imitation generates level 2 competence, they may
believe that deferred imitation betrays.rather than provokes level
3 understanding, Deferred imitation may be an acid test of level 3
competence, rather than a critical input to its acquisition; it could
be such a test if its emergence coincided, phylogenetically and
ontogenetically, with that of capacities that plausibly require or
vield level 3 understanding. However, on the phylogenetic side,
there are no reliable correlations of this’kind and, at the ontoge-
netic level, some of the correlates are more plausible acid tests
than imitation itself.

B&M argue persuasively that monkeys' behavior is likely.to
reflect no more than level 1 competence. Had they applied the
same incisive analysis to the data on social cognition in chim-
panzees, they would probably have reached the same conclusion
about great apes. Many comparative psychologists now doubt that
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apes can “ape” (e.g., Galef 1988; Tomasello, in press) and, even if
we could be sure that they are capable of deferred imitation, since
all of the chimpanzee data cited by B&M in section 3.2 can be
readily explained without attributing even level 2 competence
{e.g., Heyes 1994a; submitted), there are no valid indicators of
level 3 competence with which imitation could be correlated in
nonhuman primates.

Tuming to ontogeny, B&M point out that children begin to
engage in deferred imitation at about the same time they begin to
use personal pronouns and to show mirror self-recognition, self-
conscious emotions, and empathy. Self-recognition, measured by
mark tests, is no more likely to reflect the attribution of first person
information than is imitation (or, for that muatter, collision-free
locomotion: Callup et al., in press: Heyes 1994b; in press b):
responding to emphatic distress by comforting another (eg.
Hoffman 1977) is plausibly a result of instrumental learning. That
leaves pronoun use and self-conscious emotion and., even if the
emergence of these behaviors correlates with the onset of de-

ferred imitation {contra, e.g.. Meltzoff 1988), surely, by virtue of

their greater construct validity, pronoun use and self-conscious
emotion are more plausible acid tests than imitation itself.

B&M have provided a valuable insight by showing that the
products of immediate imitation are likely to be a mujor, direct
input to level 2 competence. However, it is not clear how deferred
imitation could play a comparable role in level 3 understanding of
intentional relations, or why, if deferred imitation-is not causal, it
should be given criterion status.

Understanding minds and selves

R. Peter Hobson
Developf_ne_ntal Psychopathology Research Unit, Tavistock Clinic, London,
NW.3 58A, England: rejurph@uct.ac.uk

Abstract: Barresi & Moore provide a welcome focus on children's abilities
to integrate first and third person information sbout intentional relations
but they pay insufficient attention to the origins of children’s understand-
ing of the nature of subjective orientations vis-i-vis u shared world and the
potential significance of such understanding as a sonrce (rather than an
outcome} of domain-general information-processing capacities.

Barresi & Moore’s (B&M’s) account of the early development of
human social under-standing has many strengths. [ am especially in
agreement with the view that. “sharing" experiences of the world
antedates and is a precondition for awareness that self und other

. are distinct but have minds in common; that infants’ interpersonal

understanding at the end of the first vear of life does not yet
amount to their having “concepts” of themselves and others with
mental states; and that an account of the childs growing under-
standing of mental states entails and requires a parallel account of
the processes of self—other coordination and differentiation (Hob-
son 1993). -

- Here I shall focus on the relationship between interpersonal
relatedness and social understanding, or, in modern parlance, on
the development of “representations” as they concern people and
their mental states. I am doubtful whether B&M succeed in
accounting for the emergence of new levels in children’s self- and

. other-awareness and understanding ataround 18 months and then

at 4 years of age by their appeal to an increase in general
information—processing mechanisms. To evolve a more satisfac-

tory alternative account, we may need to introduce some refine-

ments in the way that B&M characterise the basic forms of human
interpersonal relations. :

- To begin with, a point of agreement: Certain forms of interper-
sonal .coordination are necessary foundations for, rather than
sequelae to, children’s concepts about mental states. For example,
infants need to experience intersubjective coordination with
others in order to have a basis for understanding what it means to
share experiences; undemtanding what it means to share or not
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share experience (ie., to be able to conceptualise that other
people may have subjective experiences that are like ones own but
that may be different at any moment) is constitutive of concepts to
do with self, other, and the nature of mental states. [f 4] this is
correct, then the critical issue becomes that of expluining which
forms ofinterpersonal coordination (1) can take place on a nonin-
ferential and non-symbolic-representational basis, and (2) are of a
kind that can ultimately yield concepts (or symbolic representa-
tions) that concern minds und selves.

B&M. group together “various meuns” by which a child may
bring together first und third person information about intentional
relations, and they cite emotional empathy, joint attention. and
(most important for B&M) imitation by one agent of unother's
actions on objects. So far s0 good; but B&M dg not analyse the
ditferent ways in which such processes may contribute to the
development of social understunding, nor how they may be differ-
entially impaired in early childhood autism. For example, my
colleague Tony Lee and [ have some studies in progress which
appear to demonstrate that, whereus autistic children are rela-
tively adept at imitating the goul-directed actions of a model (see
also Charman & Baron-Cohen 1994), they are impaired in assum-
ing the behavioural style und/or bodily-affective expressiveness of
someone else (see also Loveland et al. 1994). So, too, antistic
children appear to register when their own actions are heing
imitated (e.g., Dawson & Adams 1984). This suggests that,
whereas autistic children perceive correspondences between their
own and others” actions, there may be: something unique about
antistic children’s difficulties in assuming the attitudes or stbjec-
tive orientations of other people - and this mav be: critical for their
impaired development of social understanding,

All this relates to the issue nl'whetherd()muin-gmlcrul cognitive.
advances in imagination can explain the growth ol nonautistic
children’s social understanding at 18 months and at 4 vears. In this
regurd, B&M eluborate upon Olson’s i‘Qrmulution about the child
simultuneously “holding in mind"” representations of nonpresent
or noncurrent objects or events. An alternative view is that at 18
months, a new form of representation — symbolic representation —
emerges on the basis of advances in children’s unde:rstunding of
minds, und that this is what accounts for their increase in process-
ing capacity. [ suggest that children come to grasp that objects and
events exist in their own right, and under y descripti(m (or

. representation) that is independent of people’s current actions and

attitudes toward those objects and events, by identifying with
others” attitudes toward a shared world and toward the child’s own
attitudes (yielding self-reflective awareness). What is “held in
mind,” namely, the conceptual distinction between different indi-
viduals” attitudes to objects and events and the objects und events
themselves, corresponds with the distinction between svmbolic
representations and the referents with which the representations
are concerned. True, this symbolic-representational ability is
domain-general insofar as it can be widely applied, but it may be
domain-specific in its origins. So, too, at 4 years of age, it is not just
that children represent more, but also that they understand that
what a person represents is (truly or falsely) taken to be “reality.”
The acquisition of the concept of reality will not be analysable
solely with reference to children’s increasing powers of imagina-
tion. In each case, the quality of the new “representational abili-
ties” seems to reveal that more than an increase in processing
capacity is needed for a satisfactory developmental account of
their emergence. .
In summary, therefore, I do not think that B&M have gone far
enough in analysing the sources and implications of young chil-
dren’s ability to coordinate and subsequently to understand per-

‘they overemphasise the significance of children imitation of

actions vis-3-vis children’s identification with attitudes, and they
do not really provide a convincing argument that stepwise in-
creases in a child’s information-processing capacities at 18 months
and 4 years are what explain the increases in social understanding,
rather than vice versa,




