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CF{APTER 10

The Music of Language: The
Importantce of Prosody and

Non-Verbal Cofiunu nication in
the Dyadic Interaction between

Infant and Caregiver

Victoria Steuens

lntroduction

Music and language are both fundamen-
tal means of human expression that have

been found in all cultures in some form

throughout recorded history. There are
many theoretical speculations about the

origins and functions of both music and

language from fields as diverse as paleon-

tology, cognitive neuroscience, linguistics,
anthropology, esthetics, biology, ethno-

musicology, and developmental psychol-

ogy. The area of research reviewed in this

chapter concerns published work on

how the function of music andlanguage

accounts for the particular way mothers,

fathers, siblings, or/and other older adults

speak and sing to irfants befween the

time of their birth and when they approx-
imately reach 2 years.

This sing-song speech in question is

fypicaily charzctenzed by elevated pitch,

simplified pitch contours, expanded pitch
range, decreased tempo, and repetitive
melodic and rhythmic patterns. It is var-

iously known as infantdirected speech,
motherese, and baby talk, and emerges
seemingly spontaneously and instinctively
in caregivers in the presence of small
babies and often with animals. Infant-
directed speech is accompanied by exag-
gerated facial expressions, gestures,
caresses, rocking, and mutual gzzes.

The term rypically used to describe the
musical elements of vocal cornmunication

t45



1.46 VOICEAND EMoTIoN: VoLUME 2

is prosody, and while prosody continues
to play a p^rt in conveying both emo-
tional and semantic meaning in linguistic
and nonverbal communication through-
out the life span, it is especially impor-
tant in eady development. Prosody, which
is nonverbal and often unconscious, is
a tool of human expression that corlmu-
nicates emotion and meaning thfough
various musical modalities, and it is ubiq-
uitous across cultures. For example, a
study about recognition of musical sounds
associated with particular emotions
found that 4O Central Australian Aborig-
ines of the rVarlbiri tribe had scores that
were equal to the scores of universify
students at the Universiry of SouthWales,
MIT, and the University of California
at Berkeley (Clynes, 1982).In addition,
prosody is present in lullabies, rituals,
spoken languages, poetry, and songs
throughout history.

This contribution will also investigate
some of the possible functions prosodic

interactions play in eady childhood
development. I will focus on addressing
(a) the communication of emotional feel-
ings and states; the facilitation of attune-
ment and attachment; @) the creating of
the basis for the awareness of the differ-
ence between play and reality; (c) the
development of affect and self-regulation;
and (d) the development of affect syn-
chrony between caregiver and infant.
I will argue that both music and language
originate from within the human brain
and serve the adaptive purpose of facili
tating attachment between caregiver and
infant through the dyadic, intersubjec-
tive regulation of emotions, thereby cre-
ating a foundation for semantic language,
creative exploratory play, and interac-
tions with others in the social environ-
ment and resiliency throughout life.

Finally, it is hypothesized that research

involving prosody in infant development

reveals that the importance of language ,
both ontogenetically and phylogeneti-

cally, may have more to do with the

music of it than our left hemispheric lin-
guistic/semantic bias might have led us
to believe. In addition, it is suggested

that the importance of the human voice
as the vehicle for the c<lmmunication of
emotional meaning has been vastly under-
estimated in terms of its effect on a
developing brain and self as well as on
human relationships over time. Provid-
ing this hypothesis holds, I propose that
it is important for everyone to learn how
to read the music of language and the
meanings conveyed by voiced emotions,
especially for those engaged in either care-
giving, therapeutic, or teaching roles.

Prosody

There is no such thing as a disembodied

word. Every word we hear is saturated
by affective-sensory layers of meaning
from the intonation of the speech of the
caregiver from the time that the auditory
systems become actiye in the developing
fetus. One of our earliest experiences as
human beings is feeling the vibrations
and hearing the sounds of the mother's
heartbeat rhythmically beating at faster
and slower tempos, accompanied by
the gurgling of digestive and intestinal
juices, and above that rhythm section a
muted voice or voices are heard through
the womb wall coming and going in
melodic patterns of sounds and silences.
The rwo predominant sounds heard by
the fetus are the pulsations from the
womb's main artery and the sound of
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tlre nrother's voice (Piontelli, 1992>. Nl

of this begins to occur around the age of

4 months and is experienced while float-

ing in the amniotic fluid, which also am-
plifies the internal and external sounds.

Research has shown that shortly after

birth, infants turn their heads in the direc-

tion of the mother or the father whose

voice they heard while in the womb
(DeCasper & Fifer, 1980). Therefore, an

imprint of the timbre , pitch, and melody

of the familiar voice appears to be en-

coded in the infant, although it is difficult

to specify how that eady experience

affects the developing brain-mind of the

fetus. Once a child is born, these intoned

words are experienced within a rich mix

of nonlinguistic sounds, facial expres-

sions, gazes, gestures and physical hold-

ing, caressing and touching-all of which

make up the sensory-motor-affective
matrix of our eadiest experiences of

other human beings, the world, and our
nascent self.

Prosody includes vocal rhlthm, pitch,

melody, tempo, and volume as paft of the

communication of linguistic and para-

linguistic (emotional and attitudinal)
information. This prosodic "speech" is

characterized by elevated pitch, simplified
pitch contours, expanded pitch range,
decreased tempo, and repetitiveness that

convey meaning by varying stress and
pitch irrespective of the words and gram-

matical construction (Mitchell, Elliott,

Barry Crittenden, & Woodruff, 2OO3).

Prosody is thought to be processed

mainly in the right brain along with

other crucial socio-emotional informa-

tion and body states that are central to

the regulation of emotions and the origin

of a sense of self (Schore, 2OO5a). This

right brain regulatory cap^city is depend-

ent on experience-particularly the expe-

rience of attunement and synchronywith

a caregiver- and develops primarily

nonverbally through playful interactions

involving gesttre, rhy'thm, melody, tempo,

facial expressions, and movements that

form patterns of interactions between ttre

developing child and others. A mothcr's

rhlthm, melody, pitch, volume, and tempo

are ideally finely tuned to the infant's

needs and response; even deaf mothers

vocalize to their young deaf infants,

although neither can hear the sounds
(Sieratzki & Wolf, 1996.

Researchers in the field of infant

development and linguistics state that the

most essential aspects of prosody occur

during the preverbal period of infancy and

that music is instrumental to the devel-

opment of language in that the ordering

of pitched sounds made by the human

voice is the first thing we learn when

acquiring a language @apousek, 1996).

It has also been claimed that it is difficult

to discern which sounds made by infants

are premusical and which are prelinguis-

tic and that this lack of clear distinction

continues throughout the language and

music acquisition processes. Starting at

around ZYz years, they begin to separate

out into language as the means of com-

municating semantic content and mean-

ing, with music and prosody continuing to

represent and express emotional content

and meaning throughout the lifespan
(Steinke, Cuddy, & Holden, 1997).

The Intersubjective
Musical Matrix

Bargiel (2005) states that most develop-
mental researchers believe that we afe
born with a biological predisposition for
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musical skills, even though some thec
rists disagree with this @inkeq 1997).
However, the accumulating data emerg-
ing from observations of infant-caregiver
interactions indicate that this is true . For
example, Trehub (2001) has shown the
following:

1. Babies can distinguish a change in
the melodic contour even when a
distraction or delay of 15 seconds
separates the original melody from
the melody of comparison.

2. Babies can distinguish changing in-
tervals in a brief melody that con-
forms to the musical conventions of
their culture.

3. A 9-month-old baby is capable of de-
tecting an out-of-tune note in a scale
at unequal intervals (e.g., tonal
scales or ancient scales compared to
scales through tones).

Some findings from auditory infant
developmental research include the fol-
lowing: (a) newborns listen and turn
their heads to pick up the tones and
expressive quality of voices and music
(Custodero & Fenichel, 2oO2;Trevarthen
& Malloch, 2OO2); @) infants can dis-
tinguish sounds of speech in different
languages, apparently attending to the
interpersonal and emotional message
(Brazelton, 1993; Brazelton & Cramer,
l99D; (c) other persons, such as the
father or a sibling, can be recognized on
the basis of their rroices, but there is an
innate preference for the pitch of a

female voice; (d) infants have an ability
to distinguish sounds of musical instru-
ments or differences in the rhlthm and
prosody of speech and song, harmony,
and intonation with fine discrimination;
(e) infants can quickly learn simple,

repeating forms of musical or poetic
"namative" (Custodero & Fenichel, 2002:
Papousek, t996); (f) babies move to
music from birth, and may engage with
the rhythm of a parent's speech by bottl
vocal and gesrual replies @pousek, 1!!6;
Trevarthen & Malloch, 2OO2); G) 5-month
old infants can discriminate between
the smallest intenrals used in Western
music-semitones (Olsho, 1984); & to
ll-month-old infants can perceive and
remember melodic contour Cfrehub, Bull,

& Thorpe, 1984); and Qr) infants have

been shown to be able to tell the differ-

ence between fwo songs they have never

heard before-one that was "normal" and

one that was a digitally altered version-

and when hearing the "mistakes" in the

song the infants showed a surprised

response (Trehub, 1989).

It has been even suggested that there

is a "musical code" in the infant-caregiver

dyadic interaction. It is postulated that

both partners in the dyad, are attuned to

very subtle shifts that include a myriad of

acoustic features, such as vocal timbre,

tempo, and volume variations and nego-

tiate and share a flexible musical pulse,

constantly adapting their tempo, intensity,

motion, shape, and the contour of their

sounds, movements, and gestures. This is

apparently for both the purpose of find-

ing a "fit" and to communicate with one

another (Bunt & Pavlicevic, 2OOl).
Trevarthen (1993), in his studies of

maternal-infant protoconversations, states
that prosodic elements are coordinated

with facial expressions, eye-to-eye mes-

sages, and tactile and body gestures to
create a multilayered sensory-affective
matrix of visual and prosodic signals that
produce instant emotional effects. This
matrix is comprised of and facilitates a
complex and fluid series of interactions
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befween the infant-caregiver pair, with
each influencing and nonverbally cue-
ing the other. The ongoing interactive
synchrony, characterized by nonverbal
emotional rapport and empathy, create
patterns of experience, which when
repeated and elaborated over time,
become encoded with meaning. These
nonverbal, patterned, affective-sensory
clusters of meaning provide the eady
presymbolic mental representations that
form the foundation for the develop-
ment of the cognitive and syrnbolic com-
plexity oflanguage and abstract thought.

Stern's (1985: 1995 contributions in
the area of interpersonal infant develop-
ment emphasize further the importance
of "temporal feeling shapes" that emerge
continuously out of these eady interac-
tions between infant and caregiver.
lW'hat is experienced by the infant sub-
jectively as a feeling is a complex amal-
gam of patterns of interactions shaped
by rhythm, volume, tone, and tempo,
which can be stored and recalled and
which help to structure and give coher-
ence to the developing self as it evolves
in time.

Infant-Directed Speech or
Motherese

Motberese is the name given to the
prosodic sing-song way of speaking or
singing that is a universal characteristic
in caregivers when they are responding
to and caring for their infants. Tfuough-
out the wodd, mothers speak in melodi-
ous tones to infants who cannot under-
stand what they say. They also sing a

Sreat deal, using a special genre of music
with common features across cultures,

such as simple pitch contours, repeti-
tion, and narrow pitch range. For exam-
ple, nonmusically trained listeners can
distinguish foreign lullabies from nonlul-
Iabies matched on culture of origin and
tempo (frehub, 2OO3).Infants are inter-
ested in the speech of the caregiver, but
seem to be much more interested in
maternal singing. It appears that the
music in speech seems to undedie its
attractiveness to prelinguistic infants.
This is particulady true of the exagger-
ated elements in the prosody. Trehub
(2OO3) states intriguingly that hearing as
well as deaf infants prefer the gestural
patterns of infantdirected sign language
to those of conventional sign language
and that deaf infants babble in a gestural
form of prosodic exaggeration before
learning conventional sign language in a
similar way to how hearing infants learn
to speak a language. It is Trehub's view
that what is of primary importance for
the developing child is emotional expres-
siveness, regardless of the modality uti-
lized for the expression.

(More specifics on vocalization and
deafness are found in Chapter 12 of this
volume: Editor.)

Reissland & Snow (1996) argue that
the prosody of the mother's speech can
help the infant learn about different
pragmatic and social situations. Their
results support the claim that the pro-
sodic elements of the parental speech,
especially pitch, can cue the infant to
the cognitive and social distinctions
between different situations. Specifically,
they claim that the contrasts in pitch
characteristic of infant- or childdirected
language introduce the child to the dif-
ference befween ordinary and play situ-
ations. Their research indicates that
mothers use pitch cues to distinguish
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play from realiry even before the infants
are able to actively participate in pretend
play, suggesting that their pitch cues are
not merely in response to the child's
expression of play behaviors, but may
anticipate andsupport the child's under-
standing of the concept of imaginative
play. They also suggest that intonation
key may be used in the eadiest develop-
mental stages to alert the infant to an
activity or situation that is different or
out of the ordinary.

The results of Reissland and Snow

Q996) indicate that when mothers
talked to their 1l-month-old, a change in
pitch height was the feature that moth-
ers used most consistently to prosodi-

cally mark the difference between play

and reality. This analysis of mothers'
responses to infant sounds shows the
importance of a responsive and highly
interactive social environment for the
developing child. This view challenges
the view of human vocal learning that
has emphasized the signals sent from the
in-fants as having more importance than
the responses of the caregivers who
receive those responses. By emphasizing
the importance of the meaning-making
function of the parental receiver of the
child's communications, this research
makes an important contribution to our
understanding of emotional and lan-
guage development.

Other studies have confirmed that
pitch is the most important aspect of
prosody that mothers use to mark dif-
ferent pragmatic and social situations.
According to Fernald (1989), the melodies
or intonations of maternal utterances
convey affective meaning to prelinguistic
infants. This emotive quality differs when
the mother's emotional availability is de-
creased. For example, mildly depressed

mothers use motherese less frequently
and respond more slowly to infant vocal-
izations than do nondepressed mothers
(Bettes, 1988). It has been hypothesized
that maternal singing tranquilizes the
nervous system, as does caregiver prox-

imity (Milligan et al., 2003). There is evi-
dence, mofeover, that maternal singing
leads to more sustained reductions of
infant arousal than does maternal speech.
Thus, mothers' sensitiye use of singing
may affect infants' sense of security and
early socialization in general.

Stressed premature and low birth
weight newborns, whose bodies are
often in pain, are calmed in the hospital
ICU by quiet speech and touch, and by
music or song (Custodero & Fenichel,
2OO2), and this experience helps to
improve weight gain and eadier hospital
discharge. (Application of sensory ther-
apy to free emotions in adult patients
and in children who suffer psychiatric

deprivation including stupor is discussed
in this volume in Chapter 16:Editor).

In a variant of motherese, Trehub
(2001) describes parental singing as higher-
pitched, slower, and possessing a greater
vocal emotional quality than regular
singing that is not addressed to a baby; it
is found not only in the mother, but in
the father and in preschool-age children
who sing to their little brother or sister.

Parents, excited by an infant's sounds
and gestures, respond instinctively with
lively affectionate behaviors called intu-
itiue parenting @apousek, 1996). Infants
prefer motherese from the first month
(Fernald, 1989). Expressive or emotive
speech is used whenever persons of any
age ^re engaged in shared activity with
heightened excitement and affection. The
parent and infant look at each other's
faces and answer each other's gestures,
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body movements, and vocalizations-
taking turns in mutual attuned play by
responding to the rhlthms and patterns
of each other's emotional expressions.

Most human mothers show a prefer-
ence for cradling their infant on the left
side, and this tendency seems to show
up early in girls while cradling dolls, but
not in boys, and while it is natural for
women, it is not for men. This appears to
be independent of handedness and is
cross-cultural (Manning et al., 1997; Sier-
atzki & Wolf, 1996). Left-cradling seems
to offer a number of practical advantages
including facilitating the flow of emo-
tional prosodic and visual cues and com-
munications from the mother into the
infant's left ear and eye-thereby being
processed in the right hemisphere-and
the infant's responses back to the mother
also being processed in the mother's right
hemisphere (Schore, 2005b). The role of
the right hemisphere is crucial in rela-
tion to the eady nonverbal affect-laden
interactions between mothers and infants,
and leftcradling appears to offer rhe opri-
mal physical placement for right hemi-
spheric dominance in eady interactions.

Listening orperiments with neonates and
adults have shown differences in accu-
racy and speed of response to left-ear and
right-ear stimuli, which supports the
hemispheric differences for the semantic
and prosodic elements of language; the
right ear is better at recognizing tfte struc-
fural aspects ofspeech; the left ear is bet-
ter at recognizing music and the melodic
aspects of language, particulady affective
intonation (Sieratzki & Wolf, 1996).

The cross-cultural ubiquiry of left-
cradling of infants and the unique pros-
ody of a mother speaking and singing to
an infant exemplifies the right hemi-
sphere's dominance over eady mother-

infant communication. As Sieratzki and
WoIf say, "The lullaby will not sound the
same and will not feel the same with the
baby on the other side" (1996, p. 1748).

It is clear that infant-directed speech
has many purposes for the ongoing emo-
tional, neural, and linguistic development
of children. Fernald & Mazzie (1991)

have outlined four developmental stages
of infant-directed speech that highlight
different purposes as the infant grows
from newborn to the age of aboutZVz:in
newborns, the main purpose of infant-
directed speech is to provide an auditory
stimulus that helps to engage and main-
tain the child's attention, help with orien-
tation, and elicit responses; ovedapping
this first stage and continuing on as the
infant is a bit older, the main function
is the utilization of the vocal prosodic
speech to soothe and to regulate and
modulate arousal and affective states; in
the third stage, prosody becomes the
means of communicating the feelings
and signaling the intentions of the care-
giver; and finally, as children begin to use
and understand words, patterns of into-
nation facilitate the development and
use of language itself.

Affect Regulation and
Attachment

Interpersonal neurobiology and regu-
lation theory emphasize the fact that
psychobiological attunement, interactive
resonance, and the mutual synchroniza-
tion and entrainment of psychological
rhlthms are fundamental processes that
mediate attachment bond formation, and
attachment can be defined as the inter-
active regulation of biological synchrony
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berween organisns through dyadic reg-
ulation of emotion (Schore, 2OO3b;2OO5a).

Attachment theory as put forward by
Bowlby (1981 and Ainsworth (t974)

assumes the existence of a biological
predisposition in the baby to transmit
signals and cues, and a biological predis-
position in the parent to respond to
those signals, all within the context of a
process of regulation of the affect of the
infant through the parent as intermedi-
ary and interactive regulator.

As Schore discusses the links between
attachment theory nonverbal communi-
cation, and brain development, he says
that the infant actively communicates its
subfective psychobiological states to the
caregiver in intersubjective protoconver-
sations of coordinated visual-facial, tactile-
gestural, and auditory-prosodic mutual
signaling (Schore, 2OOIa). The dyadic
implicit processing of these nonverbal
attachment communications of facial
expression, posture, and tone of voice
are the product of the operations of the
infant's right hemisphere interacting
with the mother's right hemisphere.This
hemisphere is dominant not only for
emotional communication but also for
imprinting, the learning mechanism that
undedies attachment. Attachment expe-
riences are emotionally encoded and
stored in the infant's rapidly developing
right brain, creating internal working
models that include strategies of affect
regulation that act at implicit noncon-
scious levels.

Lesteq Hoffman, and Brazelton (1985)

state that synchrony and attunement de-
velop as a result of repetitive sequences
of rhythmic patterns over time as each
partner learns the timing and structure
of the other and modifies his or her
behavior to fit that timing and structure.
The primary caregiver thus facilitates the

infant's information processing by adjust-

ing the mode, amount, variabiliry and
timing of visual and auditory prosodic

stimulation to its actual temperamental-

physiological abilities. These mutually

attuned synchronized interactions are fi.n-
damental to the ongoing affective devel-
opment of the infant (Schore, 2003b).

Due to technical advances. researchers
today are able to identify that the human
maternal response to an infant's cry-a
fundamental behavior of thc attachrhent
dynamic-is accompanied by an activa-
tion of the mother's right brain, and that
engrams related to emotional voices are
more strongly imprinted into the infant's
eady maturing, more active right hemi-
sphere (Lorberbaum et al, 2OQ2).

Research then suggests that what
is happening here is that the infant's
right hemisphere, which is dominant for
the child's processing of visual and pro-

sodic emotional information, is psycho-

biologically attuned to the output of the
mother's right hemisphere, which is in^
volved in the expression and processing

of emotional information and in sponta-
neous and nonverbal communication.
The orbital prefrontal cortex is especially
expanded in the right cortex. This pre-

frontal region comes to act in the capac-
ity of an executive control function for
the entire right cortex, the hemisphere
that modulates affect, nonverbal cofilmu-
nication, and unconscious processes.

Contrary to the common idea that the
left hemisphere is uniquely specialized
for all language functions, it is now well
established that the right and not left
hemisphere is dominant not only for
prosody, but the processing of emotional
words, the detection of one's first name,
humor, laughter, social discourse, and
metaphor (Schore, 2O05b). Therefore,

the musical, rhythmic, and emotional

a
s

I
I

.-**I.*r.--



PROSODY AND DYADIC INTERACTION BE'|\J7EEN INFANT AND CAREGN'ER 1.53

attunement of the caregiver to the infant's
shifting emotional states of being create
patterns of interaction that are stored
mainly in the right hemisphere and that
will facilitate the developmenr of atrach-
ment and self-regulatory capacities, which
will be important for the expression and
understanding of emotional language
throughout life.

The right hemisphere can now be seen
as having a "nonverbal affect lexicon,"
a vocabulary for nonverbal affective sig-
nals, such as facial expressions, gestures,
and prosody (Schore, 2OO5b).

Emotional perception in music appearc
quite eady on and is very likely innate.
Kitamura and Burnham (1998) have
demonstrated that babies respond more
to the affective qualities of parental lan-
guage than to its linguistic characteris-
tics, and they present three developmen-
tal hypotheses regarding the function of
motherese: to engage and maintain the
attention of the baby; to permit emo-
tional communication and socialization;
and to facilitate language acquisition.

Trehub (2001) discovered that infants
who had a more elevated cortisol level
(an indicator of the intensity of stress)
displayed a lower rate of cortisol after lis-
tening to parental singing, while infants
with a lower rate of cortisol displayed
a higher rate. This finding supports the
hypothesis that parental singing and
prosodic speech play an important part

in affect regulation of the infant through
dyadic musical interaction. Schore (1994)
posits that parental singing permits a
gradual increase in the tolerance of affec-
tive tension including the tolerance of
intense positive affective states, all serving
the purpose of enhancing the closeness

of the mother<hild attachment.
It is clear that in the discussion thus

far the emphasis has been on the "good-

enough mother" flVinnicott, 1960) who is
able to pay attention to the infant, em-
pathically attune to the infant's emotional

states, and respond in a synchronized,
plaful, rhy'thmic manner prosodically in
terms of tone, volume, pitch, melody,
and tempo, as well as in gesture, touch,
facial expressions, and movements. It has
been stated that if these kinds of interac-
tions occur over time there is a founda-
tion that is created that includes a sense
of secure attachment, a coherent sense of
self, and emotional self-regulation, all
of which remain as a substrate through
the child's lifetime and contribute to the
child's resilience, empathic capacities,
and the ability to tolerate frustration and
have a reflective self.

If, however, the eady interactions are
characterized by overstimulation, under-
stimulation, or misattuned asynchronous
responses on the part of the caregiver,
this can create the experience of affect
dysregulation on the part of the infant,
which will have a negative effect on the
developing attachment bond and there-
fore on the infant's experience of securiry,
with perhaps serious consequences for
the developing child.

Conclusion

Prosody is a crucial tool for the commu-
nication of emotion through the music
of language.As music is considered to be
significant forms of feeling and the tonal
analogue to our emotional life (knger,
L953),prosodic elements in verbal com-
munication are the vehicles for the
expression of emotions through sounds
and language. Prosody is thought to be
processed mainly in the right hemisphere
and plays a cmcial role in the development
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of a child as part of rhe emodonally
laden, nonverbal interactions between
mother and infant that include infanr-
directed speech, laughter, song, rhyming,
and play. Ifhen the prosodic elements of
pitch, tempo, loudness, and rh1'thm are
part of an attuned, synchronous, fluid
interplay, they become essential ele-
ments in the development of emotional
regulation, attachment, and security in
the developing infant.
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