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This book concerns higher cognitive functioning, and at the outset one might inquire
whether there can be any “higher cognitive” functioning in a young human in-
fant—an organism without language and with a brain quite different from a normal
adult. The question is intriguing, because there are often sharp dissociations in
infants’ performance depending upon whether a question is posed to them in one
way versus another. Consider two problems of memory. Faced with object-hiding
tasks, young infants act as though “out of sight is out of mind.” However, if these
same infants are presented with an imitation-from-memory task, they clearly demon-
strate that out-of-sight information is not out of mind, for they imitate the perceptu-
ally absent events, even after lengthy delays, with facility. Why should infant
“memory” seem so fragile in one case and not the other? What does this tell us about
the nature of the infants’ representational code? These puzzles are addressed in this
chapter.

One aim is to show that research on early cognition has relevance for theories in
the neuro- and cognitive sciences. Recent work on the nature of memory, especially
the work suggesting there may be multiple memory systems (Sherry & Schacter,
1987, Squire, 1987; Tulving, 1983, 1985; see Schacter, this volume), has had a strong
impact on developmentalists. As I will show, several new phenomena in infant
memory may now, in their turn, cycle back and interest theorists who do not
traditionally investigate infant behavior and development. More generally, it will be
shown that there is a body of data pertaining to what might be called “developmental
cognitive sciences.” This enterprise concerns, among other things, the origins and
nature of the young child’s representational system and the respects in which it does
and does not change during the first few years of life. In this chapter I will focus on
studies concerning imitation from memory, cross-modal coordination, and speech
perception in infancy. The results suggest that infants have very different sorts of
memory and representational capacities than was traditionally believed.

By investigating early imitation, we can probe the perceptual-cognitive capacities
of very young infants well before the onset of language. Successful imitation
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necessitates that infants perceive an adult’s act, translate the perceived act into
analogous acts of their own, and execute a motor plan. In short, infant imitation
raises classic issues in perception, motor organization, and cross-modal integration.
Discussed here are studies of early imitation, including the most recent experiments
using newborns only hours after birth. The results reveal a primitive capacity for
imitation, with direct implications for theories about cognition and the coordination
of perception and action.

Imitation involves cross-modal functioning, and this leads to the issue of whether
there are modality-specific stores or some capacity for “multimodal” representations
in the preverbal child. Piaget postulated a newborn state in which there are
uncoordinated ‘“‘heterogeneous spaces”—one for the visual modality, another for
audition, a third for touch, and so on. As viewed through the Piagetian lens, a major
achievement of early infant development was becoming able to recognize equiva-
lences between information picked up from separate sensory systems—to learn the
correspondences between information picked up by eye, by ear, and by hand. Several
studies of cross-modal matching are discussed, including the tactual-visual matching
of objects and auditory-visual matching for speech sounds. The results of these new
studies indicate that psychological development cannot be characterized as having
an early stage in which infants are limited to registering basic sense data in the form
of modality-specific retinal images or raw acoustic energy. Some of the cross-modal
coordination that we used to think took place later in infancy is present at birth or
achieved quite early. It is as if the senses already “speak a common language™ and
perception and action are closely hooked even from the earliest phases of postnatal
growth.

Despite the rich beginnings, infants have some profound cognitive deficits as
compared to slightly older children. This chapter considers one of these, the
apparent inability of young infants to act on the basis of representations of
“hypothetical” events. It is argued that although young infants can represent actual
states of affairs from the past, there nonetheless is a profound deficit, before about
18 months of age, in representing what “might be” or deducing what “must have
been.” Data will be reviewed supporting the notion that there is a fairly abrupt,
regular, and ontogenetically late shift to this level of functioning. The basis for this
psychological shift remains a mystery.

In sum, this chapter marshals data from the study of intact human infants to
address questions about cross-modal functioning, imitation, and types of early
memory and representation, and it illustrates how the new results from infant
laboratories are of relevance to those working in the cognitive and neuro-sciences.

IMITATION AND CROSS-MODAL MAPPING

The imitation of facial movements poses a special psychological problem. Al-
though infants can see such acts, they cannot see their own mouths. If the infants are
young enough, they will have never seen their own faces in a mirror. At what age can
they bridge the gap between the seen and the unseen? Piaget (1962) argued that
facial imitation was a landmark achievement that emerged at about 1 year of age. He
argued that infants needed particular types of experience to accomplish it—mirror
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experience or tactual experiences reaching out to comparing the mother’s mouth and
their own. These experiences led infants to coordinate their own unseen face with
the visible face of others.

Given this context, Meltzoff and Moore’s (1977) report that human neonates
between 12 and 21 days old could imitate certain facial actions came as a surprise to
developmentalists. Two studies were conducted, the first of which examined four
different body actions: lip protrusion, mouth opening, tongue protrusion, and
sequential finger movement (see FIG 1). The gestures were carefully chosen to
evaluate the specificity of the imitative response. The specificity of the behavior was

FIGURE 1. Photographs of 2- to 3-week-old infants imitating facial gestures presented to them
by an adult experimenter. (From Meltzoff & Moore, 1977; reprinted with permission.)

demonstrated because infants responded differentially to two different movements
of the same body part (mouth opening vs. lip protrusion) and also responded
differentially if two different body parts produced the same general movement (lip
protrusion vs. tongue protrusion). This suggested that infants were matching particu-
lar acts, not just activating a cértain region of their body (lips) or generally
reproducing a vector in space with many body parts (general “protrusions”).

Study 2 investigated whether young infants were restricted to some sort of
reflexive shadowing of human actions but could not store the display and imitate
after delays or intervening motor tasks. In this study, a pacifier was put in infants’






