Infant vocalizations in response to speech: Vocal imitation
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Infants’ development of speech begins with a language-universal pattern of production that
eventually becomes language specific. One mechanism contributing to this change is vocal
imitation. The present study was undertaken to examine developmental change in infants’
vocalizations in response to adults’ vowels at 12, 16, and 20 weeks of age and test for vocal
imitation. Two methodological aspects of the experiment are noteworthy: (a) three different vowel
stimuli (/a/, /i/, and /u/) were videotaped and presented to infants by machine so that the adult model
could not artifactually influence infant utterances, and (b) infants’ vocalizations were analyzed both
physically, using computerized spectrographic techniques, and perceptually by trained phoneticians
who transcribed the utterances. The spectrographic analyses revealed a developmental change in the
production of vowels. Infants’ vowel categories become more separated in vowel space from 12 to
20 weeks of age. Moreover, vocal imitation was documented. Infants listening to a particular vowel
produced vocalizations resembling that vowel. A hypothesis is advanced extending Kuhl’s native
language magnet (NLM) model to encompass infants’ speech production. It is hypothesized that
infants listening to ambient language store perceptually derived representations of the speech
sounds they hear which in turn serve as targets for the production of speech utterances. NLM unifies
previous findings on the effects of ambient language experience on infants’ speech perception and
the findings reported here that short-term laboratory experience with speech is sufficient to influence

infants’ speech production.
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INTRODUCTION

Speech-production development during the first 2 years
of life has been described as a set of universal stages (Kent,
1992; Oller and Lynch, 1992; Stoel-Gammon, 1992). Wide
consensus now exists among investigators on specific, or-
derly changes that occur in the vocalizations produced by
young infants in American English (Oller, 1978: Stark, 1980;
Stoel-Gammon and Cooper, 1984; Vihman and Miller, 1988)
and other languages (Holmgren et al., 1986; Koopmans-van
Beinum and van der Stelt, 1986; Roug et al., 1989). Five
stages in vocal development can be identified: reflexive pho-
nation (0-2 months), in which vegetative or reflexive sounds
such as coughing, sneezing, and crying predominate; cooing
(1-4 months), in which infants produce quasivocalic sounds
that resemble vowels; expansion (3—8 months), characterized
by the occurrence of clear vowels that are fully resonant and
a wide variety of new sounds such as yells, screams, whis-
pers, and raspberries; canonical babbling (5-10 months),
during which infants produce strings of consonant-vowel syl-
lables, such as ‘‘bababa™ or ‘‘mamama,”” and meaningful
speech (10—18 months), wherein infants mix both babbling
and meaningful speech to produce long intonated utterances.

Although there is consensus on describing speech pro-
duction stages, little is known about the processes by which
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change in infants’ vocalizations are induced. Two factors are
critical in the early phases, anatomical change and vocal
learning. The young infant’s vocal tract is very different
from that of the adult, more closely resembling that of a
nonhuman primate than that of an adult human (Bosma,
1975; Kent, 1981; Lieberman et al., 1972). The infant’s vo-
cal tract is not only much smaller than that of the adult’s, it
has a broader oral cavity, a tongue mass that is proportion-
ally larger and more anterior, and a more gradually sloping
oropharyngeal tract (see Kent, 1992 for review). During the
first half year of life the vocal tract undergoes dramatic
change as it develops into one that more closely resembles
that of the adult human (Sasaki et al., 1977). This anatomical
restructuring contributes to increased motor dexterity of the
articulators and an increase in the formant range that can be
produced. Anatomical changes contribute, at least in part, to
the stage-like changes seen in infants’ vocalizations world-
wide.

A second factor responsible for change in infants’ vocal-
izations, one we know much less about, is vocal learning.
Human infants listen to ambient language spontaneously and
attempt to produce sound patterns that match what they hear.
In other words, infants acquire the specific inventory of pho-
netic units, words, and prosodic features employed by a par-
ticular language in part through imitation. At the endpoint of
infancy, toddlers “‘sound like’’ a native speaker of their lan-
guage. Homo sapiens is the only mammal that displays vocal
learning, the tendency to acquire the species-typical vocal
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