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N THIS SECOND PAPER OF THE SERIES WE COMPARE THREE THEORISTS OF

intersubjectivity in infant research, Andrew Meltzoff, Colwyn

Trevarthen, and Daniel Stern. We chose these three infancy
theorists because they explicitly use the term intersubjectivity to
describe their theories. Other infant researchers who have also used
this term at times, but who do not use it as the central metaphor of
their theories, such as Sander (1977, 1995) and Tronick (Tronick,
Als, and Adamson, 1977; Tronick, Als, and Brazelton, 1980) are
omitted from this review. Because we focus specifically on the concept
of intersubjectivity, we also do not include more recent work by Stern
in the context of the Boston Study group on change (Stern et al.,
1998). By evaluating where Meltzoff, Trevarthen, and Stern concur
and differ, we aim to clarify the meanings or “forms” of intersubjectivity
in infancy. In the third paper we consider the relevance of these infant
forms of intersubjectivity for adult forms of intersubjectivity in
psychoanalysis.

Trevarthen and Stern have been key figures in the tradition of
microanalysis of film and videotape of mother—infant face-to-face
interaction; through their analyses they have addressed infant
representation and an infant “theory of mind.” Coming from an
experimental tradition, Meltzoff has studied infant imitation behavior
as a basis for drawing inferences about the origins of representation
and “self.” All three have addressed the question of how infants can
sense the state of the other, and all have used the concept of cross-
modal correspondences as a central aspect of the answer. Nevertheless
each has a distinctly different theory of intersubjectivity in infancy.

Meltzoff’s Theory of Intersubjectivity in Infancy

Meltzoff has used imitation experiments in the first weeks of life to
argue that infants are biologically prepared to perceive cross-modal
correspondences between what they see on the faces of their partners
and what they sense proprioceptively on their own faces. An infant’s
perception of correspondences between his own behavior and that of
his partner provides the infant with a fundamental relatedness between
self and other (Meltzoff, 1985, 1990; Meltzoff and Gopnick, 1993). In
Meltzoff’s view, the perception and production of similarity has a
privileged position in the experience and representation of relatedness.
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Meltzoff (1985, 1990; Meltzoff and Moore, 1998) begins with the
question of how an infant develops a sense of self. Whereas self-
recognition is usually referred to as static featural information, another
key source of information about the self is spatiotemporal movement
patterns. “The first, psychologically primary notion of self concerns
not one’s featural peculiarities but rather one’s movements, body
postures and powers” (Meltzoff and Moore, 1998, p. 142). Adults are
potentially social mirrors: they can see themselves in the actions of
others. Infants similarly can recognize that movements in the other
are “like me.”

Meltzoff (1990; Meltzoff and Moore, 1977, 1994, 1998) has done a
series of experiments at varying infant ages to test this thesis. For
example, at 14 months the infant looks more, smiles more, and shows
more test-explore behavior toward the adult who imitates, compared
with another adult who is making child-like gestures, but not imitating.
The idea that imitation of others is critical to the development of the
self has a long history (Baldwin, 1902; Mead, 1934). In Meltzoff’s
view, imitation is a process by which something of the other is taken
on by the self. The infant’s ability to imitate novel as well as familiar
behaviors, after a lengthy delay, was termed “deferred imitation” by
Piaget (1954), who used this behavior as an index of the infant’s
representational capacity. Whereas Piaget argued that this ability was
not available until 16 months, Meltzoff and Moore (1994, 1998) have
documented the capacity for deferred imitation at nine months, and
even as early as six weeks. Like Piaget, Meltzoff is interested in
the implications of imitation for representation. Unlike Piaget,
Meltzoff believes that neonatal imitation proves that (presymbolic)
representation begins at birth.

The younger the infant’s age at which Meltzoff and Moore (1998)
have been able to demonstrate some rudimentary form of imitation,
the more remarkable. The earliest age that he has tested is 42 minutes,
after birth. At 42 minutes the infant watches a model while he sucks
on a nonnutritive nipple; he could not possibly imitate while he
watches. The model poses a gesture, such as opening the mouth or
sticking out the tongue. The nipple is now taken out of the infant’s
mouth. Over the next two-and-a-half minutes the infant progressively
makes gestures increasingly similar to that of the model.

Meltzoff (1985, 1990; Meltzoff and Gopnick, 1993; Meltzoff and
Moore, 1998) has used his imitation studies to argue that the infant
has the capacity to detect correspondences between his own actions
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and those of a model. How is this possible! The mechanism is cross-
modal matching: the infant maps what he sees onto what he feels
proprioceptively with his face. Detecting matches, from the beginning
of life, the infant can translate between environmental stimuli and
inner states. The infant can use the adult as a target against which to
match an ongoing movement pattern. Meltzoff believes that this
capacity yields the first sense in the infant that “you are like me.”
In Meltzoff’s (1985, 1990) terms, this is the origin of presymbolic
intersubjectivity: the state of being while intentionally trying to match.
The apprehension that the other is similar to the self constitutes the
origin of a theory of mind, in Meltzoff’s view: other persons have states
similar to one’s own.

In the imitation experiment at 42 minutes after birth, during the
two-and-a-half minutes that the infant is given to respond, there is a
gradual increase in the success of the matching. Meltzoff and Moore
(1989) uses this gradual increase in matching to argue that the
imitation is far from reflexive, instead the imitation is intentional,
goal corrected, and mediated by memory. If so, the infant is comparing
a motor action against an internal memory, schema, or representation
of what was previously seen. The infant monitors and modifies her
own actions to match the model increasingly well.

Pursuing the argument that the infant represents what she sees,
Meltzoff and Moore (1994) tested six-week-old infants in an
experiment where an experimenter exposed them to several facial
displays, but now required them to imitate after a 24-hour delay. When
the infants returned one day later, the experimenter sat in front of
them with a neutral face. The infants first stared at the experimenter
and then gradually made successive efforts to make the same facial
displays as they had seen the day before. “These studies suggested
that imitation can be mediated by a representation of the now-absent
acts” (Meltzoff and Moore, 1998, p. 56).

Meltzoff (1985, 1990) suggests that, by forming these presymbolic
representations, the infant encodes the visual-spatial-temporal events
of human actions of self and other in a non modality-specific
representational code. All modalities speak the same language from
birth. The social partner may be processed through one modality (for
example, visual image of experimenter’s face) but is accessible to the
self in another modality (proprioceptive sensations of one’s own facial
movements). The perception as well as the production of human action
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are both represented within the same framework. The infant maps
the visually perceived behavior of the partner onto his own motor
plans. Thus the other is accessible to the self through cross-modal
correspondences. The infant appreciates self-other correspondences from
birth. This is the core of Meltzoff’s theory of the origins of
intersubjectivity and representation. Meltzoff’s concept that the infant
maps the visually perceived behavior of the partner onto his own motor
plans may well be validated by the discovery of “mirror neurons,”
described later in the discussion section.

Since both parent and infant recognize these correspondences, they
provide a common language, and special moments of connection.
Correspondences have their own motivational significance: both
partners enjoy these moments. Meltzoff and Moore (1998) describe
the parent’s intention to participate in these exchanges as selective,
interpretive, and creative. They are an essential aspect of parental
“scaffolding” (Vygotsky, 1962; Bruner, 1977, 1986).

Elemental to Meltzoff’s (1985, 1990) argument is that the perception
of correspondence has a privileged status in the experience of human
relatedness,and create a fundamental relatedness between self and
other. It establishes the first sense that “you are like me” in form and
in timing. The other is thus directly accessible to the self through
proprioceptive perception of cross-modal correspondences. Self and
other can be related because their bodily actions can be compared in
commensurate terms: I can act like the partner, and the partner can
act like me (Meltzoff and Moore, 1998). Meltzoff’s thus work provides
a way of conceptualizing how both infant and partner can sense the
state of the other through the perception of correspondences.

Meltzoff’s work is important in another way as well. His explication
of mechanisms of matching is relevant to all the studies of face-to-
face interaction in the first half of the first year, the lion’s share of
which demonstrate some form of correspondence in timing or spatial
format. Although many analyses are unimodal, for example, vocal
rhythm coordination and facial-visual engagement, in the actual
interaction all modalities operate at once as a “package,” and thus all
information is potentially cross-modal. His mechanism of cross-modal
mapping of correspondences can help explain the intense affective
involvement that matching interactions, such as facial mirroring and
vocal rhythm-matching generate, since both mother and infant receive
both modalities of information at once.
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Finally, Meltzoff has played a central role in the documentation
and conceptualization of a neonatal form of presymbolic representation.
His work builds on Piaget’s (1954) but also provides a radical critique:
rudimentary representational formats are available at birth rather than
at the end of the first year. Meltzoff’s experiments have changed our
concepts of the origin of mind.

Trevarthen’s Theory of Intersubjectivity in Infancy:
A “Psychology of Mutually Sensitive Minds”

Trevarthen is as interested in neonatal imitation as Meltzoff is. He
cites many authors working in the area of neonatal imitation (for
example, Meltzoff and Moore, 1977; Field, 1981; Uzgiris, 1981;
Maratos, 1982; Kugiumutzakis, 1985, 1993; Heimann, 1989; Nagy and
Molnar, 1994). Trevarthen (1998) describes in detail the work of Nagy
and Molnar (1994), who found that newborns a few hours old may
readily imitate tongue protrusion, mouth opening, lip protrusion,
smiles, a surprise expression, and hand and finger movements. If the
partner waits after eliciting tongue protrusion, the baby will, after two
or three minutes, poke out his tongue, or “provoke” (Nagy and Molnar,
1994; Trevarthen, 1998).

Trevarthen (1998) has argued that the work on neonatal imitation
can provide the basis for a “psychology of mutually sensitive minds”, based
on an “effective interpersonal intelligence” in newborns. “It has
generally been assumed . . . that human sympathetic consciousness
is ... an acquired skill. The new evidence from infancy [is]
incompatible with this belief” (p. 1.) On this basis, his “theory of innate
intersubjectivity” was formulated: “the child is born with the motives
[capacity] to use the motives [behaviors] of the partner in
‘conversational’ negotiation of purposes, emotions, experiences and
meaning ” (p. 1). Each partner can mirror the motivations and purposes
of companions, immediately. Infants and their partners are thus in
immediate sympathetic contact” (p. 8). From a different route, then,
Trevarthen came to the same conclusion as Meltzoff, that innate
“intersubjectivity” exists, with neonatal imitation the key piece of
evidence. But in Trevarthen’s hands, this theory is more dyadic than
Meltzoff’s: it has to do with communication between partners.
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Trevarthen (1998) proposes that “the idea of infant intersubjectivity
is no less than a theory of how human minds, in human bodies, can
recognise one another’s impulses, intuitively, with or without cognitive
or symbolic elaborations” (p. 17). His position is that the infant
demonstrates a crucial awareness of the partner’s feelings and purposes
before words and language. He argues that the core of human con-
sciousness is the potential for the self’s rapport with another’s mind.
This potential is immediate, unrational, unverbalized, conceptless, and
atheoretical: “A delicate and immediate with-the-other awareness”
(Trevarthen, 1993b, p. 122).

Trevarthen’s ideas about innate human intersubjectivity as the
foundation for the development of language were influenced by Ryan
and Habermas. Ryan (1974) held that children begin to speak by
communicating states of mind and shared interests with familiar
people. Impressed by “how mothers succeed in questioning, prohibiting,
informing, encouraging or rejecting their infants before the latter
can speak” (quoted by Trevarthen, 1988, p. 8), Ryan proposed that
communicative competence is more fundamental and prior to language
(italics added).

Ryan was also influenced by Habermas (1970), and Trevarthen
(1988) quotes Ryan at length:

Habermas (1970) argues that verbal communication cannot be
understood only as an application of linguistic competence,
limited by prevailing empirical conditions, but instead that the
“structure of intersubjectivity” that makes such application
possible has to be explained. Intersubjectivity between any
speakers capable of mutual understanding is made possible by
what he calls “dialogue constituent universals.” . . . Whilst one
might query the explicitly linguistic nature of Habermas’ dialogue
universals, his emphasis on the structure of intersubjectivity
presupposed by successful speech is extremely important [p. 9, italics

added].

Thus Trevarthen takes the position that intersubjectivity in infancy is
initially preverbal. One implication is that linguistic forms of
intersubjectivity are built on, and are influenced by, preverbal forms.

Trevarthen’s research began around the same time as Stern’s, and
both initially used the same method, frame-by-frame analysis of
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16 mm film of split-screen, face-to-face interaction where both partners
are simultaneously visible. Numbers are printed on the top of each
frame (24 frames = one second). This method allows the researcher
to rock the reels of film back and forth over a small number of frames,
across a second or two of time, to see exactly how the behavior of
each partner unfolds in time and its precise onset and offset frame, as
well as to see patterns of synchronization where two behaviors co-
occur in time. Trevarthen began his research in 1967-1968 with Martin
Richards at Jerome Bruner’s Research Program on Intellectual
Development at Harvard University, where they examined 16 infants
from birth to three months. In 1968 he also worked with T. Berry
Brazelton on infants’ differential response to persons versus objects.
In 1972 he presented microanalyses of film (see Trevarthen, 1974)
and proposed that newborns are coherent in their behavior. He
observed a precise coordination in time, synchronized to within .10
seconds, of lip and tongue movements, expressive head movements,
eye movements, hand gestures, finger movements, and pointing. He
suggested that “intrinsic thythmicity is essential to the inter-coordination
observed in protoconversations” (Trevarthen, 1998, p. 5).

During approximately the same period, 1969-1972, Catherine
Bateson studied mother—infant vocal exchanges from films made by
Margaret Bullowa. Bateson first published her results in 1971, the
same year as Stern. Bateson described a pattern of alternating vocal
exchanges, which she termed “protoconversation”. Trevarthen (1974,
1977) concurred with Bateson that an infant’s behavior is an innate
emotional foundation for learning language and culture and for forming
emotional bonds (see Dissanyake, 1992, for an elaboration). Stern et
al. (1975) argued that these vocal exchanges are coactive as well as
alternating, providing the basis for two different functions, one
organized through simultaneous exchanges (bonding, emotion,
oneness) and the other through sequential, alternating exchanges
(logic, language).

In what follows, the key mechanisms of interpersonal coordination
proposed by Trevarthen are summarized:

(1) Infants possess an emotional and communicative brain at birth. The
capacity for communication is innate in the human brain: we possess
an inherently dyadic “conversational” mind. Within a few weeks
after birth, infants take up “direct face-to-face exchanges . . .
[and] effectively coordinate vocal, oral and gestural expressions”
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(Trevarthen, 1988, p. 1). Influenced by the work of Holstege, Bandler,
and Sapir (1997), and Damasio (1994) on the “emotional brain,”
Trevarthen (1998) concluded that neonatal imitation and proto-
conversation prove that the human brain is designed to integrate
expressive movements of eye, face, mouth, vocal apparatus, hand, and
posture. The neonate brain senses corresponding movements and
expression in a human conversational partner through temporal and
morphological markers (Trevarthen, 1998), a position very similar to
that of Meltzoff.

An infant who is only a few months old has a remarkable range of
perceptual capacities that allow for “imitative identification, emotional
empathy and reciprocal communication that all humans possess”
(Trevarthen, 1993b, pp. 127-128). These capacities include binocular
acuity; selective attention (Fantz, Fagen and Miranda, 1975);
categorization of objects (Bornstein, 1985; Younger and Cohen, 1985;
Mandler, 1988); memory of contexts for object recognition (Fagen et
al., 1984; Shields and Rovee-Collier, 1992; ); physical laws of objects
with mass, such as above—below, container—barrier (Mandler, 1988);
discrimination of face patterns (Meltzoff and Moore, 1977; Field et
al., 1982; Meltzoff, 1990); and discrimination of the musical and
phonological parameters of sounds (Trehub, 1990). By six months,
infants discriminate features of tempo, rhythm, melody, and key, and
they can isolate musical invariants. In addition, Mandler (1988) has
shown that infants perceive animacy, which provides them with a
primitive perception of agency, causality, and intentionality. Infants
detect the “effort” or “vitality” of action (see Werner, 1948, who
described “physiognomic perception” of the directedness, shape, and
velocity of action).

(2) The basic dimensions through which intersubjective coordination
occurs are time, form, and intensity, which neonates can perceive.
Fundamental carriers of information about changes in the emotional
and motivational state of the partner include “fine and rapid . . .
glides and leaps of pitch or volume of voice, eye-brow flashes, pre-
beat syllables, suffix morphemes, rhythmic details and embellishments,
rapid hand gestures, quick head moves, shifts of gaze . . . that appear
in abundance in all spontaneous conversational communciation”
(Trevarthen, 1993b, p. 151. As evidence, Trevarthen cites Duncan
and Fiske (1977), Buck (1984), Eibl-Eibesfeldt (1989), Kendon (1980),
and Stern (1985).
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Infants in the first few months are not conversational unless
appropriate receptive invitations are given by the partner. Mother’s
expressive behavior is adapted to the multimodal perceptual readiness
of the infant and conveys animacy, vitality, and energy. The
movements of the mother “include the fundamental beat of repeating
movement, short bursts of expression, repetition of rthythmic groups
of movement, exaggerated dynamic expressive ‘sentic’ forms, and
precise modulation of the intensity or force of expression in a moderate
to weak range” (Trevarthen, 1993b, p. 135). Predictable cycles of
behavior become entrained on an adaggio beat, one per 700-800 msec.

(3) The infant is aware of, and shows a preference for, contingent effects.
The human brain is specialized for mutual regulation of joint action (based
on contingent effects). In a “dual prospective motor control,” each
partner anticipates in detail what the other will do. One translation
of this concept is that the infant experiences being experienced. Here
Trevarthen is very similar to Stern (as described later). An
experimental confirmation of the mutual-regulation model (see
Tronick, 1989) was conducted by Murray and Trevarthen (1985) in
Murray’s “replay” experiment. Murray and Trevarthen first showed
that normal two-month-old infants and their mothers could
communicate successfully in separate rooms by way of closed-circuit
TV of the other’s live, interacting face. Then both mother and infant
were subjected to a “replay” of the partner from the normal interaction
a few minutes before. In the replay condition both partners lost the
normal moment-by-moment, contingent responsiveness of the other,
although each “seemed” to be interacting normally. In the replay
condition, the infants became distressed and avoidant, and the mothers
lost their usual empathic mode, becoming controlling, critical, and
self-focused. Trevarthen (1998) commented that “normal happy
protoconversational games need mutual awareness and purposeful replies,
with both parties in immediate sympathetic contact” (see p. 8; Tronick,
1989, for a description of the “still-face” experiment). Emotions are
regulators of interpersonal contact and relationships, not just state-
regulators of the infant’s self.

(4) The infant coordinates perception and action through a single time
base, a “neural conductor,” mapped in the neurons and probably
operating through the coupling of coordinated rhythmic oscillators.
The pacemakers of motor systems are already coupled at birth, and all
movements are played out in one time frame, ‘intersynchronized’
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(Poppel, 1994). This coupling provides a physiological basis for
endogenous coordination of perception and action in time, guided by
environmental input and producing motor schemes and selection of
sequences. The infant seeks information to direct and control actions
and their effects. From birth, the human brain is able to coordinate
movements of trunk and limb with receptors capable of aiming the
pickup of detailed information about objects. To illustrate this
intercoordination of infant movements within a single time-base,
Trevarthen (1998) described “prespeech” in a seven-week-old infant,
“lip and tongue movements resembling adult articulation movements
and coupled with expressive head movments, eye movements, and
hand gestures” ( p. 6).

(5) The most basic mechanism of intersubjective coordination is matching
of communicative expressions through time, form, and intensity, across
modalities. Patterns are entrained in time, imitated in form, and
brought into register in intensity range. This intercoordination of inner
states between subjects enables each to resonate with or reflect the
other. The particular temporal-spatial-intensity patterns formed by the
dyad will guide actions, tune each to notice and remember them, and
affect learning and memory. “Reciprocity in rhythmic timing” and
“equivalence of movement or mimetic sympathy” (matching of form)
characterize protoconversation (Trevarthen, 1998, p. 9).

(6) How does this “intersubjective matching” occur? Trevarthen uses a
theory of coupled rhythms to explain not only coordination within
the infant, but also the infant’s coordination with the partner. Just as
timing is central to intrapersonal coordination, timing is fundamental
to interpersonal coordination. Infants and adults share a common time
base. They demonstrate similar autonomous periodicities, for example,
those of oculomotor saccades, or prereaching and reaching.

Trevarthen (1974, 1989, 1998) hypothesized that infant and adult
coordinate behaviors through coupled pacemakers or neural clocks.
Expressions become manifestations of an empathic awareness and
mutual control. This awareness is based on a sensitivity to rhythmic
patterns through some process that couples inherent pacemakers in
each partner. Intercoordination depends on a common beat, assisted
by mutual imitation and matching/complementarity. For short
intervals, infants and adults can achieve mutually “entrained” close
intercoordinations. (For a critique of Trevarthen’s theories of coupled
oscillators based on regular, periodic, rhythms, rather than the loose,
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nonperiodic rhythms more generally observed in human interaction,
as well as a discussion of other modes of thythmic coupling in infancy,
see Jaffe et al., 2001).

Influenced by Sperry (1952), von Holst and Mittelstaedt (1950),
and Bernstein (1967), Trevarthen (1998) formulated the theory of
intersubjectivity in terms of “intersubjective motor control by rhythmic
expression, “and” the infant’s innate sensitivity to kinematic, energetic,
and physiognomic parameters of others’ movements” (p. 123). These
parameters of movement are “transmodal features of motivation, coded
as emotions.” They are transferred from subject to subject via timing,
intensity and spatial configuration. This “permit[s] the inter-
coordination of inner psychological states between subjects”
(Trevarthen, 1993b, p. 126). Corresponding parameters (in timing,
intensity, and form) in the two subjects “enables them to ‘resonate
with’ or ‘reflect’ one another.” Their patterns can become “entrained,”
brought into register, imitated. “These are the features that make
possible . . . empathic communication between infants and mothers”
(p. 126).

(7) Cerebral representation of self and other. The process of matching
in neonatal imitation “does not necessarily depend on body sensations
caused by movement of the limbs or face, or comparison of seen and
felt movement, but some kind of adjustment of the ‘image’ of a
movement to be made, to that of a movement seen, must be taking
place in the brain. In order to imitate, the infant must have a cerebral
representation of persons” (Trevarthen, 1998, p. 6). Trevarthen (1984,
1998) hypothesizes a neural image of the expressive apparatus that
can detect the species of affect in the other, while transmitting it to
the perceiver’s own motor system. Here Trevarthen is very close to
Meltzoff.

Influenced by Braten’s (1998) theory of the “virtual other,”
Trevarthen (1998) argues that the mapping of the infant’s body into
the infant’s brain must also be able to reflect the action of the other
person’s body.

Now I would say that the cerebral ‘representation’ of the ‘other’
is rooted in a motor image (Sperry, 1952; Di Pelligrino et al.,
1992; Jeannerod, 1994) sensitive to both the body-related form
and the timing of the movement imitated, and in these respects
indifferent to the sensory modality. . . . A formal theory of how
intrinsic pacemakers coordinate body part with body part

*
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prospectively, by reference to any or all forms of proprioceptive
information . . . may offer a key to the problem of what information
is critical in intersubjective coordination” [p. 29].

Trevarthen’s idea that the cerebral representation of the other is rooted
in a motor image may well be validated by the discovery of “mirror
neurons,” described later in the discussion section.

(8) Primary and secondary intersubjectivity. Trevarthen, conceptualizes
progressive levels of intersubjectivity, specifically defining “primary”
and “secondary” intersubjectivity. The three fundamental facets of
motives and emotions are self, other, and object. Whereas “primary
intersubjectivity” refers to the coordination of self and other based on
correspondences of form, timing, and intensity, “secondary
intersubjectivity” includes an object and refers to the intercoordination
of self, other, and object based on the cooperative exchange of
referential gestures. Secondary intersubjectivity develops at nine—
twelve months with the beginning of symbolic functioning (Trevarthen
and Hubley, 1978; Hubley and Trevarthen, 1979). Trevarthen defines
a developmental sequence from (1) protoconversation (primary
intersubjectivity) to (2) games to (3) cooperative awareness of persons
and objects (secondary intersubjectivity). A critical shift occurs at
nine—ten months, from game playing to increased initiative taking to
systematic combining of purposes to partner and object. Symbols are
motivated by a coorientation to people and to objective referents of
potential joint interest, generating acts of meaning, rudimental
demands, refusals, and inquiries. By nine—ten months, objects have
permanence, self-awareness begins, and a theory of mind that includes
other people emerges, accompanied by protolanguage and specific
attachment patterns. As for Meltzoff, for Tevarthen intersubjectivity
begins at birth. Unlike Meltzoff, but like Stern, Trevarthen reserves
the origin of a theory of mind for the point at which a symbolic
intelligence begins to emerge, toward the end of the first year.

Stern’s Theory of Intersubjectivity in Infancy

Stern reserves the term intersubjectivity for a later point than do either
Meltzoff or Trevarthen: toward the end of the first year. Stern (1985)
proposes that, at approximately nine—twelve months, the infant
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discovers he has a mind, that other people have minds (see also
Bretherton and Bates, 1979; Bretherton, McNew, and Beegley-Smith,
1981) and that inner subjective experiences are potentially shareable.
This view of intersubjectivity is a theory of the infant’s mind at the
beginning of the transition to symbolic intellegence, and it contributes
to our understanding of how symbols evolve out of presymbolic
mentation. Intersubjectivity occurs at the point of a “quantum leap”
(Stern, 1985, p. 124) in development, when the infant can point, use
gestures to refer to objects, begin to use words, and have the intention
to communicate. The infant discovers that the focus of attention (look
at that toy), feeling state (this is exciting), and intention (I want that
cookie), can be shared. In Stern’s view, this discovery consitutes a
new organizing principle, a new subjective perspective that can be
aligned with that of another to become “inter-subjective”.

Stern’s theory of intersubjectivity is thus a view of how inner
subjective states can be shared. Very different from Meltzoff and
Trevarthen, for Stern the domain shifts from overt behaviors to inner
states. The infant perceives his own attentional focus and that of the
partner; these can be similar or different. Building on the infant’s
previous ability to perceive a distinct, separate self and other, now a @
mental self and a mental other can be interfaced, aligned, or misaligned.
The partner’s alignment is now a direct subject in its own right. “What
is at stake . . . is nothing less than the shape and . . . extent of the
shareable inner universe” (Stern, 1985, p. 151), what may become
the subject matter of intimacy, and what may become linguistically
encodable. In fact, psychic intimacy is first made possible by this
developmental leap. What is not shareable may come to define “not-
me” experiences.

Similar to Meltzoff, Stern argues that infants’ capacity to recognize
cross-modal correspondences is the central mechanism allowing them
to capture the quality of another’s inner feeling state. However, very
different from Meltzoff, Stern is interested in correspondences as a
reciprocal dyadic process across time: each is changing with the other.
This emphasis on the bidirectional influence process is similar to
Trevarthen’s and defines a critical point of difference with Meltzoff.
Whereas Meltzoff privileges “form” information over that of timing,
both Stern and Trevarthen consider time, as well as form, absolutely
critical.

Stern, like Trevarthen, uses timing, form, and intensity to define
the dimensions of correspondences. Stern and his colleagues (1985)
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are interested in the how of behavior, the dynamic, shifting patterns
of rhythms, shapes, and activation: “Dynamic micro-momentary shifts
in intensity over time that are perceived as patterned changes within
ourselves and others” allow us, rather automatically and without
awareness, to “change with” the other, to “feel-what-has-been-
perceived-in-the-other” (p. 263). This view is very similar to that of
Werner (1948), who used the term dynamic-vectorial to describe the
quality of feeling conveyed by action patterns changing over time.
Stern et al.’s concept of the infant’s capacity to “feel-what-has-been-
perceived-in-the-other” may well be validated by the discovery of
“mirror neurons,” described later, in the discussion section.

Why does the infant take a quantum leap into intersubjective
relatedness? Stern (1985) endorses three different viewpoints, all
necessary. First, following Bates (1976), Stern notes that an infant
discovers generative rules and procedures for interactions that lead
to the discovery of intersubjectivity as an acquired social skill. Second,
following Vygotsky (1962) and Newson (1977), the mother attributes
meaning and interprets the infant’s behaviors. Third, consistent with
Trevarthen and Meltzoff, Stern holds that intersubjectivity is an innate,
emergent human capacity, based on a very highly developed special
awareness of other humans. However, Stern quickly adds the caveat
that not until 9-12 months can “true” intersubjectivity be said to exist.
Here is Stern’s most essential point of disagreement with Meltzoff and
Trevarthen.

Stern (1985) defines three forms of intersubjectivity: joint attention,
joint intention, and joint affect (“interaffectivity” or “affect
arrunement”). In describing jointattention, Stern notes that the infant’s
capacity to point and to follow the other’s line of regard has been
suggested by Bruner (1977) to constitute a critical means by which
the infant can transcend egocentrism. In studies of social referencing
(Klinnert et al., 1983) infants were enticed by interesting toys to cross
a glass table that was made to look like a “visual cliff.” The infants
hesitated, looked back to mother, and crossed only if mother’s face
indicated that it was safe to do so. Stern suggests that this experiment
portrays the infant’s deliberate attempt to make sure that the focus of
attention is being shared.

In describing jointintention, Stern is influenced by the work of Bates
(1979, p. 36), who defined intentional communication as “signaling
behavior in which the sender is aware, a priori, of the effect that the
signal will have on his listener, and he persists in that behavior until
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the effect is obtained or failure is clearly indicated” (quoted by Stern,
1985, p. 130). For example, the infant requests a cookie with an
imperative prosody and attributes to the partner the capacity to
understand the infant’s intention: “interintentionality”.

Stern’s Theory of Affect Attunement

Stern (1985) suggests that the term intersubjectivity is too broad,
covering interattentionality, interintentionality, and inter-affectivity.
He wants to specify affect attunement as a particular kind of
intersubjectivity, specifically about interaffectivity. Of the three forms
of intersubjectivity, joint affect, or “affect attunement,” is the first
and most important mode of sharing subjective experiences.
Throughout the first year, affects are both the “primary medium and
the primary subject of communication” (p. 133). Not only interpersonal
exchanges, but exchanges involving objects and intentions are affective
as well.

As an example of interaffectivity, Stern (1985) cites an experiment
of MacKain et al. (1985) in which nine-month-old infants were briefly
separated from their mothers and then reunited. Immediately after
the reunion, the infants were no longer upset, but they remained
solemn. At that moment they preferred to look at a sad face than a
happy face. They seemed to notice the congruence between their own
affective state and the expression on the other’s face. “One conclusion
is that the infant somehow makes a match between the feeling state
as experienced within and as seen ‘on’ or ‘in’ another, a match that we
can callinteraffectivity” (Stern, 1985, p. 132). This position is the same
as Meltzoff’s, except that Meltzoff describes this capacity at birth.

What is Stern’s evidence for affect attunement? Nine- to twelve-
month-old infants were videotaped in the lab during a free-play session
with their mothers. Coders first noted moments when the infants made
some affect expression—facial, vocal, gestural, or postural. Coders then
evaluated the mothers’ observable response—verbal comments,
imitations (defined as matching within the same modality), and
attunements (defined as matching across modalities). Attunements
were coded along the dimensions of matching intensity, timing, and
shape of the infant’s behavior, dimensions that are identical to those
of interest to Trevarthen. Intensity was subdivided into absolute
intensity and intensity contour (acceleration—deceleration). Timing
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was subdivided into beat (a regular pulsation was matched), rhythm
(a pattern of pulsations of unequal stress was matched), and duration.
Shape was illustrated by an infant’s up—down movement of the arm
matched by mother’s up—down movement of the head.

Stern’s first finding was that, of all the mothers’ responses, 33%
were verbal comments, 19% were exact imitations of the infant’s
behavior, and 48% were considered attunements (occurring on average
approximately once per minute). Second, in most attunements, more
than one dimension of behavior was matched. Third, the dimension
of intensity contour (profile of change in intensity over time) was the
most frequent dimension of matching, occurring in 97% of
attunements, and the dimension of timing the next most frequent,
occurring in 76%. Stern (1985) coined the term “vitality affects” or
“activation contours” to describe the feeling quality of how a behavior
is performed. To illustrate an attunement, Stern described a nine-
month-old girl excited about a toy. She reached for it, and as she
grabbed it, she let out an “ahh.” Simultaneously with the “ahh,” mother
did a shimmy, wiggling her body with the same activation as the
infant’s sound.

These data, together with his earlier work on younger infants (Stern,
1971, 1977), consolidated one of Stern’s most central contributions,
that is, his emphasis on the micromomentary dynamic shifts in each
person’s behavior that allow the partner to change with. Affect
attunement is thus defined as the cross-modal matching of intensity,
timing, and “shape” (contour) of behavior, based on dynamic,
micromomentary shifts over time, perceived as patterns of change that
are similar in self and other. The infant perceives a mental state in the
other on the basis of intensity, timing, and shape of the partner’s
behavior. Stern argues that the infant’s capacity to recognize cross-
modal correspondences is the perceptual underpinning of affect
attunement, enabling the infant to capture the quality of another’s
inner feeling state and to discriminate whether it is shared.

Stern’s description of affect attunements as “automatic,” with
relative lack of awareness, places them clearly within implicit,
procedural processing. Following the free-play interaction while
watching the videotape with the experimenter, mothers were
interviewed about their responses. Twwenty-four percent of the mothers
judged themselves to be entirely unaware of their attunement; only
43% were partly aware; 32% were fully aware. Even so, Stern argued
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that mothers were more aware of the desired consequences of their
behavior than the behavior itself, and he concluded that the
attunement process itself occurs largely out of awareness.

Stern (1985) also experimented with perturbing attunements and
showed that the infants were indeed aware of attunements and were
affected by their perturbations. After viewing the videotape together,
Stern and the mothers “tailor-made” perturbations based on
observation of specific attunements to frequent infant behaviors. The
mothers agreed to play with the infants again, to pretend that they
perceived the infants as, for example, less excited than he really
appeared to be, and accordingly to slightly misattune. During the
perturbation misattunements, the infants completely stopped playing
and looked over to the mothers. By contrast, in the first interaction,
during ongoing natural attunements, infants simply continued to play
without missing a beat.

In discussing the possible functions of attunements, Stern (1985)
differentiates between communication and communion. The functions
of communication include to imitate, to tune the baby up or down, to
restructure the interaction, to reinforce, and to teach. Communing is
something very different: it is to participate, to share without altering,
to maintain the thread of feeling connectedness. Affect attunement
is a form of communing.

To demonstrate the potential power of attunements, Stern describes
two mother—daughter pairs playing in the same free-play set-up. Molly’s
mother tended to match when Molly was on the way up the crescendo
of exuberance. Annie’s mother tended to match when the bubble had
just burst. Stern describes the two styles as attuning to enthusiasm versus
“exthusiasm.” Each style, when exaggerated, can introduce a selective
bias, placing the opposite pole outside the “shareable universe.”

It is important to note that Stern does not consider affect
attunement an equivalent to empathy, although both concepts share
the phenomenon of emotional resonance. Whereas attunement occurs
largely automatically and out of awareness, empathy requires the
mediation of cognitive processes (see Basch, 1977). “Attunement is a
distinct form of affective transaction in its own right” (Stern, 1985,
p. 145) and need not proceed toward empathic knowledge.

Unlike imitation, attunement shifts the focus to the quality of feeling
that is “behind” the behavior. It treats the feeling quality as the
referent, and the overt behavior as one of several possible expressions
of the referent: “Attunement takes the experience of emotional
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resonance and recasts that experience into another form of expression,”
by way of nonverbal metaphor and analogy (Stern, 1985, p. 161). For
example, the same level of exuberance might be expressed as a facial
expression, a vocalization, or a gesture. All three overt behaviors would
refer to the same inner state.

Stern (1985) considers how perceptual qualities, such as
forcefulness, crescendo—decrescendo, rhythm, and activation, could
be translated into feeling states. He uses Suzanne Langer’s (1967)
argument that the organization of the perceptual elements in art create
the “illusion” of “forms of feeling,” such as vastness or being enclosed,
calm or frenzy, advancing or receding. This translation of concrete
behavioral dimensions of timing, form, and intensity in the mother—
infant interaction into forms of feeling constitutes a significant step
in an infant’s development of symbolic capacity. As we do when
viewing art, we translate the acceleration, speed, and fullness of display
of the other’s gesture, facial expression, or vocalization into a feeling
quality. This is a critical aspect of Stern’s theory of intersubjectivity,
and it differentiates him sharply from Trevarthen and Meltzoff, who
remain at the level of behavioral correspondences. Affect attunement
is a critical step on the way to symbolic capacity, organized toward
the end of the first year.

Why is intersubjectivity and particularly affect attunement so
powerful? Stern suggests that it contributes to attachment and a sense
of security and that it ushers in the capacity for psychic intimacy. The
focus shifts from the mutual regulation of behavior to the mutual
sharing of experience. Even minor failures in attunement can be
experienced as ruptures in a relationship. Each individual learns that
some subjective states are shareable and some are not.

Discussion of the Three Theorists
of Infant Intersubjectivity

Meltzoff, Trevarthen, and Stern share a number of central tenets. All
three attempt to conceptualize the origins of a theory of mind in
infancy. For each, mind begins as a shared mind, and the central
question is, how can an infant sense the state of the other? All three
theories posit that the infant’s perception of correspondence is the
central mechanism in the creation of intersubjectivity. The infant’s
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capacity for cross-modal perception is seen as key in detecting
correspondences, and in translating from one modality to another.
All three conceptualize a highly complex, presymbolic representational
intelligence, a motivated and intentional (rather than reflexive) infant,
capable of distinguishing self from environment at a perceptual level.
And all three emphasize positive emotion, playfulness, intimacy, and
bonding as an essential function of intersubjectivity. Nevertheless,
each author has a distinctly different theory of infant intersubjectivity.
Two points of difference stand out: the definition of correspondence/
matching, and the theory of mind underlying infant intersubjectivity.
In addition, the recent discovery of “mirror neurons” may validate
key ideas of all three theorists and may provide a way of further
understanding the power of the perception of correspondences.

Definition of Correspondence/Matching

For Meltzoff (1985, 1990; Metzoff and Moore, 1994, 1998), the
definition of correspondence rests on form: an imitation model. For
Trevarthen (1980, 1993a, 1998), correspondence is defined by
behavioral similarities in timing, form, and intensity. Stern (1985)
uses the same criteria as Trevarthen, timing, form, and intensity, but
elaborates these criteria in two important ways: (1) the similarities
are cross-modal rather than intramodal, and (2) this cross-modal
similarity allows each partner to infer inner state rather than overt
behavior.

Whereas Meltzoff uses an experimental paradigm, Trevarthen and
Stern study quasi-naturalistic, ongoing, face-to-face communication.
This important difference affects the definition of correspondence.
Since Meltzoff studies the behavior of infants within an experiment,
his concept of correspondence is more static, than the other’s and is
by design primarily a one-person view, although he certainly
acknowledges the importance of parent—infant imitation games.
By contrast, Trevarthen and Stern study face-to-face two-way
communication. They construe the dyad to be the unit of study, and
their concept of matching is more process oriented, emphasizing shifts
over time. Stern and Trevarthen both operate within a mutual-
regulation model of communication, in which each partner affects
the other, in the sense that each partner is predictable from the other,
moment-by-moment. Meltzoff does not work within this mutual
regulation model.
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Theory of Mind

The three theorists hold rather different theories of mind. Meltzoff
and Trevarthen describe a capacity for the perception of
intersubjectivity that they consider to be innate: a neonatal form of
presymbolic representational intelligence. By contrast, Stern argues
that ‘true’ intersubjectivity does not begin until the 9-12 month
transition to the earliest stage of a symbolic form of intelligence. Trevarthen
conceptualizes two stages, a neonatal “primary” intersubjectivity and
a “secondary” intersubjectivty at the end of the first year. Thus two
very different forms of mind are being considered by these three
theorists: presymbolic, and rudimentary symbolic, which begins toward
the end of the first year.

For Meltzoff, the origin of mind begins at birth with the perception,
“You are like me.” The key mechanism is the perception and production
of similarity. The sense of self derives from one’s own movements as
seen in the actions of the other, and the actions of the other are
experienced proprioceptively as similar to one’s own movements.
Others have states similar to one’s own. Meltzoff's imitation
experiments powerfully present a case for the point of view that an
infant in the first months of life has a presymbolic representational
intelligence. This is a fundamental contribution.

Trevarthen and Stern, by contrast, see the origins of mind in the
interactive process itself. For however, Trevarthen, patterns of
movement, transferred from subject to subject through form, timing,
and intensity, permit the intercoordination of inner psychological
states; the key mechanism is the rhythmic coupling of these patterns
of movement. From birth, an infant has an inherently emotional and
communicative brain, a dyadic “conversational” mind.

Stern begins with views of the interactive process rather similar to
Trevarthen’s, but ends up with a very different theory. Because he
posits that intersubjectivity begins with the critical shift toward
symbolic functioning at the end of the first year, Stern emphasizes
that an infant has a theory of separate minds. Two separate minds
align to a third thing, an inner feeling state. The key mechanism of
this alignment is a process of matching in which each partner is
“changing with” the other. The cross-modal matching of form, timing,
and intensity allows the infant to infer, by metaphor and analogy, forms
of feeling “behind” the behavior. The infant detects whether or not
the two separate minds: are aligned to the same forms of feeling. Thus
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Stern’s theory of intersubjectivity describes the origin of a symbolic
mind. Meltzoff ‘s and Trevarthen’s theories of (primary) intersubjectivity
describe the origins of a presymbolic mind.

The Role of Mirror Neurons in the
Perception of Correspondences

The recent discovery of “mirror neurons” may increase our under-
standing of how the correspondences described by Meltzoff,
Trevarthen, and Stern may work at the neural level (see Pally, 1999,
2000). One hot summer day, the Italian researcher Rizzolatti, who
was however, however, studying the premotor cortex in monkeys, took
an ice-cream cone. A monkey nearby was watching. As Rizzolatti
moved the cone to his mouth and began to lick it, Rizzolatti was
surprised to see that the electrodes implanted in the monkey’s premotor
cortex became active. After many experiments, Rizzolatti and his
colleagues concluded that a class of visual-motor neurons in the pre-
motor cortex, which are active when a monkey performs a goal-directed
action himself (such as reaching for an ice-cream cone), are also active
when the monkey simply observes this same action in someone else
(the researcher reaching for an ice-cream cone) (Rizzolatti et al., 1995;
Rizzolatti and Arbib, 1998; Pally, 2000; Wolf et al., 2001). A number
of researchers argue that humans share the mirror neuron system with
monkeys in a homologous area, Broca’s area, which is responsible for
speech production (Fadiga et al., 1995; Grafton et al., 1996; Rizzolatti
et al., 1996; see also Wolf et al., 2001). Rizzolati and Arbib (1998)
suggest that mirror neurons provide an “action-recognition”
mechanism: the actor’s actions are reproduced in the premotor cortex
of the observer. Wolf et al., (2001) suggest that, through mirror
neurons, the observer has an enhanced capacity to recognize the
intention of the actor. Pally (1999) puts it this way: I understand your
intention by understanding what my own intention would be, if I were
doing what you are doing.

Mirror neurons can be seen as a “biological correlate” (see Wolf et
al., 2001) of the correspondences described by Meltzoff, Trevarthen,
and Stern. All of these theorists, in different ways, had the insight,
long before the discovery of mirror neurons, that infants appreciate
correspondences between their own actions and those of the partners.
Meltzoff holds that an infant maps the visually perceived behavior of
the partner onto his own motor plans; however, however, Trevarthen
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proposes that the cerebral representation of the other is rooted in a
motor image, and Stern conceptualizes the infant’s capacity to “feel-
what-has-been-perceived-in-the-other.” The language of Meltzoff and
Trevarthen comes very close to that of mirror neurons. The discovery
of mirror neurons may corroborate this insight, although the relevant
research has not yet been conducted on infants. As important as the
discovery of mirror neurons is, however, it does not address, or
substitute for, the subtle differences in the ways the three theorists
conceptualize how correspondences may work between infants and
parents. All three theorists make important contributions to the
understanding of how correspondences are played out in behavioral
transactions, and how they may be understood by the infant.

Summary

This second paper has articulated the multiple meanings of the term
intersubjectivity for the three infancy theorists. Because of the vast
differences between a presymbolic and symbolic mind, we strongly
question the use of the same term across both kinds of intelligence.
Instead we emphasize the distinction between the symbolic and the
presymbolic realms of intersubjectivity and on the use of the term
forms of intersubjectivity within each realm. For adult as well as infant
theorists of intersubjectivity, there is no single meaning to this complex
yet central concept. In the third paper of this series we turn to the
question of how the three theories of intersubjectivity in infancy, as
well as related infant research, can inform and expand concepts of
intersubjectivity in adult psychoanalysis.
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