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THE REORGANIZATION
OF COMMUNICATIVE BEHAVIORS
AROUND THE ONSET
OF THE VOCABULARY SPURT

MEAGHAN V. PARLADE* - JANA M. IVERSON™*
University of Pittsburgh

ABSTRACT: This study investigated the reorganization of communicative behaviors during the vo-
cabulary spurt to explore whether the closely linked relationship between language, gesture, and fa-
cial affect is altered during a period of significant growth and transition in communication. Eighteen
typically developing infants were videotaped with a primary caregiver at home one month before, at,
and one month afier the onset of the vocabulary spurt. The frequency with which communicative
behaviors appeared in coordination increased significantly after the vocabulary spurt. While words
were increasingly integrated into coordinations, gestures were the most frequently appearing behav-
iors in coordinated bouts and were the most likely behavior to initiate asynchronous bouts. Finally,
developmentally earlier forms of communication continued to be produced throughout the observa-
tion period but the degree to which these behaviors appeared in coordinated bouts decreased after the
onset of the spurt. Findings underscore the importance of examining the communicative system as a
whole and using a milestone-based approach to studying developmental change.

KEY WORDS: Vocabulary spurt - Communication development - Transition - Gesture - Speech - Af-

fect.

INTRODUCTION

ENG before infants begin to speak, they communicate nonverbally through
a broad array of behaviors such as facial expressions, eye gaze, gestures, and
prelinguistic sounds (Trevarthen & Hubley 1978); and they continue to utilize
these preverbal forms of communication even as their communicative repertoires
expand to include words (Bates 1976; Bates, Benigni, Bretherton, Camaioni & Volt-
erra 1979). Over the course of the first two years, infants’ communication becomes
more varied and complex (Bates et alii 1979; Wetherby, Cain, Yonclas & Walker
1988). This is due at least in part to the emergence of the ability to coordinate mul-
tiple communicative behaviors into a single, seamless act (e.g., pointing at a toy
and looking at a caregiver while smiling and vocalizing), a crowning achievement
of early communicative development (e.g., Crais, Watson & Baranek 2009; Stone,
Ousley, Yoder, Hogan & Hepburn 1997).
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The frequency with which infants coordinate multiple communicative behav-
iors across different modalities and the complexity of these cooordinations in-
crease over the first two years (Bates 1976; Carpenter, Nagell & Tomasello 1988;
Crais, Douglas & Campbell 2004). It is of note that the emergence and refinement
of this ability occurs even as individual communicative behaviors (e.g., gestures,
language) undergo significant developmental change (Bates et alii 1979; Desroches,
Morisette & Ricard 1995; Wetherby et alii 1988). However, we know relatively little
about how such change impacts the participation of individual communicative be-
haviors in coordination with behaviors from other modalities (e.g., gesture, facial
affect).

Moments of significant developmental change or transition provide a unique
opportunity to explore the overall organization of a behavioral system — in this
case, the communicative system — and specifically, to examine how change in one
behavioral component of the system impacts its coordination with other compo-
nent behaviors (Gershkoff-Stowe & Thelen 2004; Iverson & Thelen 1999; Thelen
& Smith 1994). Perhaps one of the best known and most widely studied transitions
in communicative development is the vocabulary spurt, a period of rapid and dra-
matic increase in productive language. In the present study, we explore whether
and how the significant period of growth in spoken language that occurs at the
vocabulary spurt influences the coordination of language with developmentally
earlier and well-established communicative behaviors from other modalities (e.g.,
gestures, affect).

Communicative Coordinations

There is ample evidence that communicative behaviors appear in coordination
with one another from very early in development. By 3 months of age, infants co-
ordinate facial expressions (smiles and frowns) with prelinguistic vocalizations at
greater than chance levels (Yale, Messinger, Cobo-Lewis, Oller & Eilers 1999; Yale,
Messinger, Cobo-Lewis & Delgado 2003). By 12 months, when infants begin to
use communicative gestures, the repertoire of behaviors that appear in coordina-
tion with one another expands: for example, positive facial expressions frequently
accompany pointing and showing gestures (Adamson & Bakeman 1985; Mundy,
Kasari & Sigman 1992). The frequency of gestures and vocalizations produced
alone also decreases in favor of gesture-vocalization combinations, which increase
until they outnumber isolated gestures and vocalizations by 15 months (Carpenter
et alii 1998; Wetherby et alii 1988).

Once infants begin to produce words, there is evidence that developmentally-
prior communicative behaviors (i.e., facial affect, gesture) do not disappear, but
rather continue to play an important role in infants’ communicative repertoires.
Thus, for example, in their longitudinal study, Bloom and colleagues (Bloom,
Beckwith, Capatides & Hafitz 1988) reported that although frequency of word
production increased substantially once infants began to produce words, frequen-
cy of affective displays remained relatively unchanged during this time. Thus, the
affect and vocal modalities continue to act as complementary systems of expres-
sion as children begin to acquire spoken language. A similar relationship has been
described for gesture and language. Prior to the emergence of two-word combina-
tions, children begin to combine single gestures with single words (e.g., pointing
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at a cup while saying “mommy”); the gestures and words in coordinated commu-
nications are both semantically coherent (conveying different but related pieces
of information about the referent) and temporally synchronous with one another
(Butcher & Goldin-Meadow 2000; Pizzuto, Capobianco & Devescovi 2005).

The evidence just reviewed points to close, time-linked relationships between
the facial, manual, and vocal modalities, underscoring the integrated nature of
the developing communicative system. One limitation of these studies, however,
is that they have generally not considered the temporal organization of more than
two modes of communicative expression and their mutual influence. That is, al-
though individual communicative behaviors are viewed as components of a sys-
tem, they have typically been studied in isolation or in relation to only one other
communicative behavior (e.g., gestures with speech). Here we examine facial af-
fect, gestures, words, and non-word vocalizations and their intercoordinations to
provide a more complete picture of the frequency with which infants coordinate
communicative behaviors and the composition of bouts of coordinated behaviors.

The Vocabulary Spurt

In their first few years of life, children undergo a number of developmental transi-
tions in which new skills emerge and are gradually integrated into an existing skill
set. One such transition in the area of language development that has captured
researchers’ interest for decades is the vocabulary spurt. Typically occurring at
about 16 to 18 months, the vocabulary spurt involves a sudden, rapid increase in
children’s productive vocabularies, with vocabulary size often doubling within a
month’s time (e.g., Bloom 1973; Dromi 1987; Goldfield & Reznick 1990). Although
there is disagreement regarding its underlying mechanisms (e.g., McMurray 2007),
there is wide-spread recognition of the vocabulary spurt as a milestone of linguis-
tic development (e.g., Bloom & Capatides 1987; Choi & Gopnik 1995; Gershkoff-
Stowe & Smith 1997) and as a marker of developmental change (e.g., Fischer, Pipp
& Bullock 1984; Lifter & Bloom 1989).

Although the vocabulary spurt is considered a time of impressive cognitive
growth and developmental achievement, there is also evidence that it is a time of
temporary disruption in language use. Gershkoff-Stowe (2001, 2002) describes the
period surrounding the vocabulary spurt as a time when children are especially
susceptible to error, and in particular, naming errors. These naming errors tend to
peak with the onset of accelerated vocabulary growth and, in Gershkoff-Stowe’s
view, are most likely due to momentary failures in accessing the correct word rath-
er than lack of word knowledge (Gershkoff-Stowe 2001; Gershkoff-Stowe & Smith
1997). In fact, Gershkoff-Stowe (2002) found that as individual words were practiced
in production, they became stronger and more resistant to interference from lexi-
cal competitors. We build on this work in the current study by exploring whether
and how this temporary disruption in language affects the production and coordi-
nation of words with other communicative behaviors, namely gesture and affect.

Thus, the overarching goal of the present study was to investigate the interplay
between facial affective expressions, gestures, words, and non-word vocalizations
and the ways in which their relationships may be modified during a major com-
municative transition. We expected to find evidence of links between all three mo-
dalities (as demonstrated by the temporal coordination of component behaviors)
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during the time surrounding the vocabulary spurt; but we also anticipated that
rapid advancement in language would impact these links in different ways.

METHOD
Participants

The initial sample consisted of 20 typically-developing, healthy infants and their pri-
mary caregivers (mostly mothers). Infants and caregivers were observed at home
twice a month from 2 to 19 months of age as part of a larger longitudinal study
of infant vocal-motor coordination (e.g., Iverson, Hall, Nickel & Wozniak 2007).
Observations were scheduled to occur within a week of each infant’s monthly
birthday anniversary and at the midpoint between birthday anniversaries. Dyads
were recruited from a small Midwestern city and a large mid-Atlantic city through
published birth announcements and word of mouth. Eligible families were con-
tacted by letter and follow-up phone call. Informed consent was obtained from
parents upon enrollment. All infant participants were from full-term, uncompli-
cated pregnancies with normal deliveries and came from monolingual, English-
speaking homes. To be included in the sample for the present study, infants must
have had an observable vocabulary spurt (see below) prior to completion of the
larger study.

Two infants were excluded from the initial sample due to sickness or malfunc-
tion in sound equipment. The final sample consisted of 18 infants (6 males and 12
females). Seven infants were firstborn and two were receiving at least 24 hours per
week of child care at the time of study enrollment. Parents of participating infants
were generally well-educated; all mothers and most fathers had completed at least
some college or had a college degree.

Identifying the Vocabulary Spurt

Parents completed the MacArthur-Bates Communicative Development Inven-
tory (CDI; Fenson et alii 1993), a widely-used measure of early communicative
development, at regular two-week intervals from 8 to 19 months. Parent report
is commonly utilized in studies of early language development and data suggest
that parents are fairly good informants of their children’s language development
(e.g., Bates, Bretherton & Synder 1988; Goldfield & Reznick 1990). Indeed, the
CDI has excellent internal consistency, test-retest reliability, and concurrent valid-
ity with tester-administered measures (Fenson et alii 1994). Between the 8 and 16
month sessions, the Words and Gestures Form of the CDI (CDI-WG) was adminis-
tered to parents. Beginning at the 16-month observation, the Words and Sentences
Form of the CDI(CDI-WS) was employed.’ To determine the age at which infants
achieved the vocabulary spurt, the total CDI expressive language score (i.e., items
that the child said) was computed for all sessions from 8 months forward.

The most common method for identifying the point at which a child has under-

! At the time of data collection, the CDI-WG form was only standardized to age 16 months and
so a switch to the CDI-WS was necessary at that point. However, there is no statistically significant
difference in median scores between the CDI-WG and CDI-WS at 16 months of age in a large
sample of typically-developing children (P. Dale, personal communication, September 26, 2009).
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gone a vocabulary spurt is the threshold approach, in which a given number of
new words is acquired within a specified time period (Ganger & Brent 2004). Fol-
lowing the most conservative criteria, we defined the vocabulary spurt as the first
observation at which the number of words produced (as reported by parents on
the CDI) increased by at least 10 in a given 2-week period and after the infant had
acquired a minimum of 20 different words.

Using this procedure, the mean age at vocabulary spurt in this study was 16.22
months (range = 14 to 18 months). Three of the 18 children reached criteria for
a vocabulary spurt at 16 months of age based on the CDI. All 3 children also ex-
hibited a marked increase in the number of words produced spontaneously dur-
ing the videotaped observation session from the pre-spurt session to the spurt-
session (i.e., an average increase of 43 words); therefore, it is unlikely that the
mean age at vocabulary spurt is a product of the transition from the CDI-WG to
the CDI-WS at the 16 month observation.! Consistent with previous investiga-
tions (e.g., Bloom 1973; Dromi 1987), the average size of infants’ vocabularies at
spurt onset was about 50 words (mean = 48.89 words; range = 37 to 69 words).
Although a minimum cumulative vocabulary of 20 words was required, none of
the infants demonstrated an increase of 10 words in 2 weeks prior to achieving
the base criterion.

Observational Data

As described above, all participants were followed bimonthly from 2 to 19 months
of age. For the present study, we focused on three observations from the period in
which infants achieved the vocabulary spurt: 1) that occurring one month prior to
the onset of the vocabulary spurt (pre-spurt session); 2) that coinciding with the
onset of the vocabulary spurt (spurt session); and 3) that occurring one month fol-
lowing the onset of the vocabulary spurt (post-spurt session).

Infants were videotaped at home with the same primary caregiver for approxi-
mately 45 minutes. For all infants, the first and final 15 minutes of the session con-
sisted of unstructured, naturalistic observation. Caregivers were asked to continue
their normal activities during this time; no attempt was made to structure this por-
tion of the session. These activities may have included play with the infant, clean-
ing or other daily household activities, feeding, or conversation with the experi-
menter. During the middle 15 minutes, caregivers were seated on the floor with the
infant, and infants were videotaped interacting with the caregiver and playing with
favorite toys. To enhance the audio component of the recordings, infants wore a
small wireless microphone clipped to a cloth vest worn over their clothing during
the session. To allow for warm-up, the initial 15-minute naturalistic segment was
not coded; the data reported here were obtained from the middle semi-structured
play and the final naturalistic play periods.

! However, to address the possibility that parents may have been tempted to endorse a larger
number of words on the CDI-WS because it is longer than the CDI-WG, we calculated the percent-
age of words selected on each form as a reliability check. In fact, the percentage of words selected
shows a similar increase over time (Mpmrspm = 5.22, SD = 1.67; Mspm = 8.84, SD = 3.08; MpmSpurt =
13.04, SD = 6.00).
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Coding

Coding was completed by one primary observer (the first author) and three sec-
ondary observers blind to the study’s hypotheses. All spontaneous (i.e., not ex-
plicitly elicited by an adult) and communicative utterances produced by infants
during the 30-minute session were coded continuously from the videotape, with
onset and offset times identified for each behavior. Utterances consisted of ges-
tures alone, facial affect expressions alone, words alone, non-word vocalizations
alone, or any combination of these behaviors produced together (i.e., in coordi-
nation). To facilitate analysis of the relative timing of communicative behaviors,
video coding was completed using a time-linked, computer-based video interface
system (The Observer Video-Pro, Noldus Information Technologies).

Gestures were coded in terms of standard deictic and representational categories
(e.g., Capirdi, Iverson, Pizzuto & Volterra 1996; Iverson & Goldin-Meadow 2005).
Facial affect expressions were coded categorically as either positive, negative, surprise,
or neutral. For the purpose of this paper, all gestures and facial affective expressions
were collapsed across categories for subsequent data analyses. Words and non-
word vocalizations were coded in a manner consistent with previous work exam-
ining the gesture-speech relationship in infants and young children (e.g., Butcher
& Goldin-Meadow 2000). Words involved consistent use of a sound pattern (either
an English word such as “dog” or an idiosyncratic sound such as “bah” for bottle)
to refer to a specific referent on multiple occasions or in different contexts. Words
that were purely imitative (i.e., words repeated immediately after being spoken
by another person) were not coded. All uninterpretable strings of speech sounds
were coded as non-word vocaligations. Non-word vocalizations included vowel
strings (e.g., “eeaa”), reduplicated babbling (e.g., “gaga”), or variegated babbling
(e.g., “bama”).

In addition to coding individual vocal, gestural, and affective behaviors (i.e., those
produced in isolation), instances in which communicative behaviors co-occurred
in time were coded as coordinated bouts. Communicative behaviors were consid-
ered coordinated when two (or more) behaviors overlapped temporally with one
another (e.g., gesture + facial affect expression + vocal utterance; vocal utterance
+ gesture; facial affect expression + gesture). Coordinated bouts were further clas-
sified according to whether they were synchronous (i.e., the first communicative
behavior was produced within .3 seconds of the second) or asynchronous.

Reliability

To assess inter-coder reliability, all coders independently coded 16 ten-minute seg-
ments randomly chosen from observations of different infants at different ages
(4 from the pre-spurt session, 8 from the spurt session, and 4 from the post-spurt
session). Using this procedure, mean inter-coder agreement was 92% (range =
83-908%) for identifying vocal utterances; 89% (range = 82-100%) for identifying
gestures; 79% (range = 74-100%) for identifying facial affect; and 82% for identify-
ing coordinated bouts (range = 67-100%). Mean inter-coder agreement was 87%
(K = 0.78; range = 0.58-0.96; Cohen 1960). Disagreements were resolved by joint
viewing of the behavior(s) in question and discussion.
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RESULTS

This study was designed to explore the production of gestures, non-word vocaliza-
tions, words, facial affect, and the content and temporal organization of commu-
nicative coordinations at the time of the vocabulary spurt. Data from observations
prior to, at, and following the onset of the vocabulary spurt were utilized without
regard to infant age at the time of milestone achievement. Data were screened
for outliers (i.e., values greater than two standard deviations above or below the
mean), and these were replaced with a value one larger (or smaller) than the next
most extreme score in the distribution (Tabachnick & Fidell 1996). All proportional
variables were arcsine transformed prior to conducting statistical analyses. One-
way repeated measures analyses of variance (ANOVAs) with planned contrasts
between adjacent ages were used to examine changes from pre-spurt to spurt to
post-spurt sessions.

Preliminary Analyses

Preliminary analyses were performed to assess potential effects of gender, birth
order and age on overall communicative frequency and to verify the occurrence
of the vocabulary spurt. Gender, birth order, and age effects were examined by
analyzing the total number of communicative acts (i.e., the number of commu-
nicative behaviors produced alone plus the number of coordinated bouts) at each
of the three (pre-spurt, spurt, post-spurt) sessions and averaging across sessions to
create a stable measure of infant communicativeness. An independent samples t
test showed no effects of gender, t (16) = -.307, ns, or birth order, t (16) = .242, ns.
Pearson’s correlations revealed a nonsignificant association between infant age and
communicativeness, r = .365, ns. Thus, all subsequent analyses were carried out
without regard to these variables.

Analyses of the vocabulary spurt focused on the overall spontaneous produc-
tion of words during the pre-spurt, spurt, and post-spurt observation sessions. A
repeated measures ANOVA revealed a significant increase in the number of words
produced over the three time points (Mpre,S e = 1528, SD = 11.72; Mspm =36.89, SD
= 22.50; MpmSpurt = 44.78, SD = 22.69), F (2, 34) = 12.73, p < .001, 1> = .428, with
planned contrasts indicating that the source of the effect was in the significantly
higher number of words produced at the spurt relative to the pre-spurt session, F
(1, 17) = 14.90, p = .001, M* = .467. Inspection of the individual data revealed that
this pattern was apparent in all but two infants.

Communication Patterns during the Vocabulary Spurt

Production of communicative behaviors. We begin by presenting data on the mean
proportions of the various communicative behaviors produced by infants during
the time surrounding the vocabulary spurt (i.e., the total number of words, non-
word vocalizations, gestures, or affect respectively divided by the total number
of communicative behaviors). Means and standard deviations for each type of
communicative behavior are presented in TABLE 1. Inspection of these propor-
tions indicated that at all three observations, the majority of expressions were
non-word vocalizations, a tendency that remained relatively unchanged over time,
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F (2, 34) = 2.12, p = .136. Words initially comprised 10% of all behaviors produced,
but this proportion almost doubled in size after the onset of the vocabulary spurt.
A repeated measures ANOVA confirmed this overall difference, F (2, 34) = 7.93,
p = .001, N> = .318, with planned contrasts indicating that the source of the ef-
fect was present in the significant increase from the pre-spurt to the spurt session,
F(1,17) = 12.58, p = .002, M* = .425. Approximately 20% of all infant communica-
tions were gestures, a value that remained relatively stable over time, F (2, 34) =
0.54, p = .590. Facial affective expressions were least frequent; they appeared in
less than 10% of all communications produced at the pre-spurt and spurt sessions
and decreased slightly at the spurt session, a pattern that approached significance,
F(2,34) = 2.74, p = .079, N* = .139.

TABLE 1. Mean Proportion, Standard Deviation, and Range of Communicative Behaviors Pro-
duced at Each Time Point

Observation
Pre-spurt Spurt Post-spurt

Communicative Behaviors M SD Range M SD Range M SD Range

Non-word Vocalizations 0.60 0.11 0.44-0.81 0.55 0.13 0.34-0.79 0.54 0.11 0.35-0.75

Words 0.10 0.07 0.01-0.27 0.18 0.08 0.04-0.30 0.20 0.09 0.06-0.35
Gestures 0.20 0.08 0.06-0.36 0.17 0.08 0.05-0.28 0.19 0.08 0.05-0.31
Facial Affect 0.10 0.07 0.01-0.21 0.10 0.04 0.02-0.18 0.07 0.03 0.01-0.12

Note. n = 18; Data were collected from 30-minute observation sessions; range reflects minimum to
maximum values.

Coordination of communicative behaviors. The next set of analyses examined the fre-
quency and composition of coordinated bouts during the vocabulary spurt, focus-
ing specifically on the relationships between facial affective expressions and words
and gestures and words respectively. Because the opportunity to produce coordi-
nated bouts was held constant across participants (i.e., all infants were observed
for 30 minutes at each time point), we examined the total number of coordinated
bouts produced at each session.

With regard to frequency, all of the infants produced coordinated bouts at each
session at a rate of about 1 per minute (M = 19.44, D = 11.17; M = 19.22,
SD =955, M posespure = 29-22, SD = 14.12). A repeated-measures ANOVA revealed sig-
nificant change over sessions, F (2, 34) = 5.94, p = .006. Planned contrasts indicated
no significant difference in number of communicative coordinations between the
pre-spurt and spurt sessions, F (1, 17) = .01, p = .946; however, coordinations in-
creased significantly from the spurt to the post-spurt session, F(1,17) = 11.91, p = .003.

With regard to composition, TABLE 2 presents the mean proportions of coordi-
nated bouts that involved gestures, non-word vocalizations, words, or facial affect.
As is apparent in the table, approximately 90% of all coordinated bouts involved a
gestural expression. A repeated measures ANOVA indicated that the proportion of
coordinations involving gesture did not vary significantly across the three observa-
tions, F (2, 34) = 1.16, ns. Although non-word vocalizations were also frequently
involved in coordinated bouts, they tended to appear less often at and following
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the onset of the vocabulary spurt, F (2, 34) = 3.21, p = .053, > = .159. Finally, words
and facial affect expressions occurred in bouts least often and with similar frequen-
cy (i.e., approximately 15%). However, the proportion of bouts including words
increased across all sessions, F (2, 34) = 6.52, p = .004, 1)* = .277, with planned
contrasts indicating significant change from the spurt to the post-spurt session, F
(1, 17) = 6.07, p = .025. In contrast, the proportion of bouts involving facial affect
peaked at the vocabulary spurt session and then declined, F (2, 34) = 4.09, p = .026,
MN? = .194. Planned contrasts revealed a significant increase from the pre-spurt to
the spurt session, F (1, 17) = 6.42, p = .021, N)* = .274, and a nearly significant de-
crease from the spurt to the post-spurt session, F (1, 17) = 3.58, p = .076, > = .174.

TABLE 2. Mean Proportion of Coordinated Bouts Involving Gestures, Non-word vocaligations,
Words, and Facial Affect

Observation
Pre-spurt Spurt Post-spurt
Behaviors M SD Range M SD Range M SD Range
Gestures 0.90 0.11 0.67-1.00 0.84 0.16 0.55-1.00 0.91 0.08 0.78-1.00

Non-word Vocalizations  0.81 0.18 0.28-1.00 0.70 0.24 0.14-1.00 0.70 0.14 0.37-1.00
Words 0.15 0.14 0.00-0.41 0.20 0.15 0.00-0.43 0.31 0.14 0.17-0.55

Facial Affect 0.15 0.11 0.00-0.33 0.29 0.19 0.00-0.57 0.17 0.14 0.00-0.48

Note. n = 18; Data were collected from 30-minute observation sessions; range reflects mini-
mum to maximum values.

The above results illustrate differences between gesture and affect in terms of over-
all occurrence in coordination with other communicative behaviors. Bouts involv-
ing gestures remained frequent throughout the observation period, while bouts
involving affect showed a clear peak at the spurt session with a subsequent decline.
In light of Gershkoff-Stowe’s (2001, 2002) suggestion that the vocabulary spurt is
a time when words are a particularly fragile communicative behavior, we next
asked whether words were more likely to co-occur with gesture vs. facial affect
during the period surrounding the vocabulary spurt. For this analysis, we identi-
fied all coordinated bouts that contained words, and computed the proportion of
bouts with words and gestures and the proportion of bouts with words and affec-
tive expressions respectively for each infant at the pre-spurt, spurt, and post-spurt
sessions. Gestures were significantly more likely to occur with words in coordi-
nated bouts than were affective expressions at the pre-spurt (M = .72, SD = .39;
Mg = 12, SD = .26), t (13) = 3.50, p = .004, SPUrt (Meyures = .70, SD = 36; Mg = .11,
SD = .28), t (15) = 3.79, p = .002, and post-spurt sessions (Myestures = 77, SD = .20;
Mg = 11, SD = .15), t (17) = 7.08, p = .000.

Finally, we examined the timing and patterning of behaviors appearing in co-
ordinated bouts by identifying those in which communicative behaviors were
produced simultaneously (e.g., infant begins to point and vocalizes at the same
time) and those that were asynchronous, or comprised of overlapping behaviors in
which there was a clear initiating behavior (e.g., infant points to an interesting toy,
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pauses, and then turns to smile at her caregiver). Although there was a tendency
for coordinated bouts to become more synchronous, F (2, 34) = 3.07, p = .060, > =
.153, the majority of bouts were asynchronous (Mpre_Spurt = 58, SD = .15; MSpurt = .54,
SD = .16; Myosespure = -47, SD = .12; see Table 3).

Therefore, for all asynchronous bouts, we identified the communicative behav-
ior that initiated the bout, and classified bouts according to the initiating behavior
(e.g., word, non-word vocalization, gesture, facial affect expression). These data
are presented in TABLE 3. As can be seen, the majority of asynchronous bouts were
initiated by a gesture, while words were least likely to initiate asynchronous bouts.
It was also relatively uncommon for non-word vocalizations and facial affect to
initiate asynchronous bouts. Additionally, while there were no significant changes
in the proportion of bouts initiated by a non-word vocalization, gesture, or facial
affect expression across sessions, words became more likely over time to initiate
asynchronous bouts, F (2, 34) = 3.62, p = .038, 1)*> = .175. Planned contrasts indicated
that the source of this effect lay in the difference between the pre-spurt and post-
spurt sessions, F (1, 17) = 5.93, p = .026, 1> = .250.

TAaBLE 3. Descriptive Information for Asynchronous Coordinated Bouts and Communicative
Behaviors Initiating Asynchronous Bouts.

Observation
Pre-spurt Spurt Post-spurt
Behaviors M SD Range M SD Range M SD Range
g’ggmon of Asynchronous o oo (15 038081 054 0.16 032-0.83 0.47 0.12 0.20-0.62
Gestures 0.68 0.21 0.29-1.00 0.65 0.27 0.20-1.00 0.57 0.23 0.00-0.89
Words 0.03 0.06 0.00-0.18 0.06 0.09 0.00-0.30 0.13 0.24 0.00-1.00
Non-word Vocalizations 0.14 0.16 0.00-0.52 0.12 0.12 0.00-0.40 0.17 0.17 0.00-0.67
Facial Affect 0.15 0.13 0.00-0.40 0.17 0.19 0.00-0.60 0.13 0.17 0.00-0.60

Note. n = 18; Data were collected from 30-minute observation sessions; range reflects minimum to
maximum values.

In sum, infants produced words with increasing frequency during the period of
observation, with a sharp increase in the number of words specifically at the vo-
cabulary spurt. Furthermore, words appeared to be increasingly integrated into
coordinated bouts with other communicative behaviors. Gestures remained a
prominent form of communication around the time of the vocabulary spurt and
were the most frequently appearing behavior in coordinated bouts. Gestures were
more likely to occur in coordination with words than were affective expressions
and were also highly likely to initiate coordinated bouts. Finally, even as vocabu-
lary was rapidly increasing, infants continued to utilize developmentally earlier
forms of communication (e.g., non-word vocalizations, facial affect expressions);
however, the degree to which these behaviors appeared in coordinated bouts de-
creased after the onset of the spurt.
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DiscussioN

This research was designed to examine the ways in which the onset of the vocabu-
lary spurt, a major communicative milestone, impacts the organization of the com-
municative system. We asked whether the closely linked relationship between ges-
ture, affect, and language is altered as the linguistic system undergoes a period of
significant growth. There were two major goals. The first was to provide a general
picture of infants’ production and coordination of facial affective expressions, ges-
tures, non-word vocalizations, and words at the time surrounding the vocabulary
spurt. The second was to examine whether differing relationships betweenlanguage
and other communicative behaviors would be observable during this transition.

This study complements prior work demonstrating that the temporal organi-
zation of communicative behaviors is a robust feature of infant behavior (e.g.,
D’Odorico, Cassibba & Salerni 1997; Yale et alii 1999, 2003). All of the infants in
this study combined behaviors from multiple modalities to deliver a communica-
tive message, and they did so frequently (at a rate of approximately 1 per minute).
We found evidence for the increasing integration of words in coordination with
other communicative behaviors, with coordinated bouts involving words becom-
ing more frequent after the onset of the vocabulary spurt. Most importantly, as
more dominant or “effective” means of communication (i.e., language) began to
emerge, earlier behavioral forms did not disappear.

It may be that during linguistic transitions, one behavior in particular serves as an
“organizer” for communication. In early infancy, when communication primarily
takes place within the context of face-to-face situations, facial affective expressions
appear to dominate social interchange (e.g., Adamson & Bakeman 198s). With the
emergence of intentional communication, gestures come to the forefront in social
interactions (Bates 1976; Bates et alii 1979) and expressions involving facial affect
begin to decrease (though they do not completely vanish; Adamson & Bakeman
1985). Although we did not test this idea directly, the fact that the vast majority
of coordinated bouts (approximately go percent) involved a gesture suggests that
gestures play an important role in organizing communicative coordinations dur-
ing the vocabulary spurt.

Two findings provide further support for this view. First, the majority of asyn-
chronous bouts were initiated by a gesture. It is possible that gestures may influ-
ence, or “pull in,” other communicative behaviors. This idea parallels the dynamic
systems notion of entrainment (Iverson & Thelen 1999), in which sufficient activa-
tion in one component of a system pulls in or entrains the activity of a comple-
mentary component. Older, more established behaviors are considered the best
candidates for entrainment. When children enter the period of the vocabulary
spurt, gestures are a highly stable component of the communicative system, hav-
ing been the preferred mode of communication since the emergence of first words
(e.g., Bates et alii 1979). Thus, they may have the greatest potential for entraining
other behaviors. Second, words were more likely to be coordinated with gestures
than with facial affective expressions, suggesting that affect becomes a less integral
part of communicative coordinations in later infancy. The scarcity of affective ex-
pressions during communicative utterances involving speech is consistent with the
line of work by Bloom and colleagues indicating that the expression of affect may
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even play a hindering role in the development of language (Bloom, Beckwith &
Capatides 1987; Bloom & Capatides 1987).

The importance of gesture’s role in the development of intentional commu-
nication has been widely acknowledged in previous studies. While there is some
indication that gesture facilitates the development of language and may play a sup-
portive role in linguistic transitions (e.g., Iverson & Goldin-Meadow 2005), many
studies have also demonstrated that gesture’s role changes with development (e.g.,
Iverson, Capirci & Caselli 1994, Capirci et alii 1996; see also Capirci & Volterra
2008). Findings from the present study add to these accounts and support a de-
velopmental scenario in which gestures begin as the primary form of intentional
communication, then assume a communicative position that is relatively equiva-
lent to language, and finally shift to a new role as a secondary support system inte-
grated with language (Butcher & Goldin-Meadow 2000; Iverson et alii 1994).

The onset of the vocabulary spurt was also associated with changes in the com-
position of coordinated bouts. Specifically, coordinations involving facial affect
peaked at the vocabulary spurt session, while coordinations involving gestures
were produced consistently throughout the observation period. These findings
indicate that during times of transition, there may be a preference for well-estab-
lished patterns of coordination (e.g., configurations involving gestures, affect, and
non-word vocalizations), patterns that have been a part of infants’ communica-
tive repertoires for several months. Our data are consistent with the possibility
that infants do not abandon more “primitive” forms of behavior as they acquire
new skills, but rather continue to draw upon earlier developing skills at a time
when new skills are emerging. Further empirical support for this interpretation
comes from work in the area of motor development (e.g., Adolph 2000; Corbetta
& Bojczyk 2002; Thelen & Ulrich 1991). For example, Corbetta and Bojczyk (2002)
demonstrated that infants returned to two-handed reaching when they were learn-
ing to walk. Prior to the onset of walking, most infants were able to produce well-
coordinated movement patterns that involved the extension of one arm in reach-
ing for objects. When they began to walk, however, those infants increased their
rate of two-handed reaching. Then, a few to several weeks later, as infants gained
better balance control, they returned to unimanual reaching.

Taken together, our findings suggest that the vocabulary spurt is a time of
considerable change that alters existing communication patterns. They are also
consistent with previous research suggesting that the gestural, affective, and vocal
modalities develop as complementary systems of expression. However, we found
that the communicative role played by each modality changes over the course of
development, thus highlighting the dynamic organization of the communicative
system. While affect is an important component of communication in early infan-
cy, gesture appears to come to the forefront later in infancy, with speech eventually
becoming the predominant form of communication. Importantly, however, older
behavioral forms do not disappear once more “effective” means of communica-
tion emerge; rather, they assume a different role.

Future work examining temporal patterns of multiple, diverse behaviors at
other linguistic milestones (e.g., onset of the first word, the transition into two-
word speech) will shed further light on the relevance of systemic disruption for
change in communication and on general processes underlying development. The
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milestone-based design employed here offers a unique approach to studying infant
development by permitting the examination of changes in behavior as they specifi-
cally relate to the emergence of a new communicative skill. Overall, the findings
reported here provide an example of the richness of the communicative repertoire
of the older infant and underscore the fruitfulness of an integrated approach to
the study of early communication.

ACKNOWLEDGEMENTS

Preparation of this manuscript was supported in part by an Autism Speaks Sir
Dennis Weatherstone Predoctoral Fellowship to Meaghan V. Parladé and grants
from the National Institute of Health (Ro1 HD41677 and Ro1 HDo054979) to Jana M.
Iverson. Portions of these data were presented at the 2007 biennial meeting of the
Society for Research in Child Development, Boston, MA. We would like to extend
special thanks to the infants and their families without whose enthusiastic partici-
pation the study could not have been completed. We also thank the members of
the Infant Communication Lab at the University of Missouri and the University
of Pittsburgh for helping with data collection; Pamela Whitney, Jessica Intintoli,
and Lauren Shuck for assistance with coding and establishing reliability; and Susan
Campbell, Celia Brownell, and Erin A. Koterba for their intellectual contributions
throughout the project.

REFERENCES

Apawmson, L., BAKEMAN, R. (1985), Affect and attention: Infants observed with mothers and
peers. Child Development, 56, 582-593.

AporpH, K. E. (2000), Specificity of learning: Why infants fall over a veritable cliff. Psycho-
logical Science, 11 (4), 290-295.

Bates, E. (1976), Language and context: The acquisition of pragmatics, New York, Academic
Press.

BaTEs, E., BENIGNI, L., BRETHERTON, 1., CAMAIONI, L., VOLTERRA, V. (1979), The emergence
of symbols: Cognition and communication in infancy, New York, Academic Press.

BATEs, E., BRETHERTON, L., SYNDER, L. (1988), From first words to grammar, Cambridge, Eng-
land, Cambridge University Press.

Broow, L. (1973), One word at a time: The use of single-word utterances before syntax, The
Hague, Mouton.

Broowm, L., BECKWITH, R., CAPATIDES, J. (1987), Developments in the expression of affect, «In-
fant Behavior and Development», 11 (2), pp. 169-186.

Broowm, L, BEckwITH, R., CAPATIDES, J., HAFITZ, J. (1088), Expression through affect and words
in the transition from infancy to language, in Life-span development and behavior, Eds. P. Baltes,
D. Featherman, R. Lerner, Hillsdale, NJ, Erlbaum, pp. 99-127.

Broowm, L., CAPATIDES, ]. (1987), Expression of affect and the emergence of language, «Child
Development», 58 (6), pp. 1513-1522.

BUTCHER, C., GOLDIN-MEADOW, S. (2000), Gesture and the transition from one- to two-word
speech: When hand and mouth come together, in Language and gesture, Ed. D. McNeill, Cam-
bridge: Cambridge University Press, pp. 235-257.

CARPENTER, M., NaGeLL, K., ToMASELLO, M. (1998), Social cognition, joint attention, and
communicative competence from 9 to 15 months, «Monographs of the Society for Research in
Child Development», 63 (4, Serial No. 255),

Carircy, O, IVERSON, J. M., P1zzuTo, E., VOLTERRA, V. (1996), Communicative gestures during
the transition to two-word speech, «Journal of Child Language», 23, pp. 645-673.



56 MEAGHAN V. PARLADE - JANA M. IVERSON

Carirci, O., VOLTERRA, V. (2008), Gesture and speech. The emergence and development of a
strong and changing partnership, «Gesture», 8 (1), pp. 22-44.

CHor, S., GOPNIK, A. (1995), Early acquisition of verbs in Korean: A cross-linguistic study, «Jour-
nal of Child Language», 22, pp. 497-529.

COHEN, J. (1960), A coefficient of agreement for nominal scales, «Educational and Psychological
Measurement», 10, pp. 37-46.

CORBETTA, D., Bojczyk, K. E. (2002), Infants return to two-handed reaching when they are learn-
ing to walk, «Journal of Motor Behavior», 34 (1), pp. 83-95.

Crats, E., DoucLas, D. D., CampBELL, C. C. (2004), The intersection of the development of
gestures and intentionality, «Journal of Speech, Language, and Hearing Research», 47, pp.
678-694.

Crats, E., WaTsoN, L. R., BARANEK, G. T. (2009), Use of gesture development in profiling chil-
dren’s prelinguistic communication skills, «American Journal of Speech-Language Pathol-
ogy», 18, pp. 95-108.

DESROCHES, S., MORISETTE, P.,, RICARD, M. (1995), Two perspectives on pointing in infancy, in
Joint attention: Its origins and role in development, Eds. C. Moore, P. J. Dunham, Hillsdale,
NJ, Erlbaum, pp. 85-101.

D’Oporico, L., CassiBBA, R., SALERNI, N. (1997), Temporal relationships between gage and
vocal behavior in prelinguistic and linguistic communication, «Journal of Psycholinguistic Re-
searchy, 26 (5), pp. 539-556.

Drowmi, E. (1987), Early lexical development, Cambridge, England, Cambridge University
Press.

Fenson, L., DALg, P. S., REzNICK, J. S., BATES, E., THAL, D. ., PETHICK, S. J. (1994), Variabil-
ity in early communicative development, «Monographs of the Society for Research in Child
Development», 59 (5, Serial No. 242).

Fenson, L., DaLg, P, REzNICK, J. S., THAL, D., BaTes, E., HARTUNG, J., PETHICK, S. ],
REILLY, J. (1993), The MacArthur Communicative Development Inventories: User’s guide and
technical manual, San Diego, CA, Singular Publishing Group.

FiscHER, K. W,, Pipp, S. L., BULLOCK, D. (1984), Detecting discontinuities in development: Meth-
od and measurement, in Continuities and discontinuities in development, Eds. R. Emde, R.
Harmon, New York, Plenum Press, pp. 95-121.

GANGER, J., BRENT, M. R. (2004), Reexamining the vocabulary spurt, «Developmental Psychol-
0gy», 40 (4), pp. 621-632.

GERSHKOFF-STOWE, L. (2001), The course of children’s naming errors in early word learning,
«Journal of Cognition and Development», 2, pp. 131-155.

GERSHKOFF-STOWE, L. (2002), Object naming, vocabulary growth, and the development of word
retrieval abilities, Journal of Memory and Language», 46, pp. 665-687.

GERSHKOFF-STOWE, L., SMITH, L. B. (1997), A curvilinear trend in naming errors as a function of
early vocabulary growth, «Cognitive Psychology», 34, pp. 37-71.

GERSHKOFE-STOWE, L., THELEN, E. (2004), U-shaped changes in behavior: A dynamic systems
perspective, «Journal of Cognition and Development, 5 (1), pp. 11-36.

GOLDFIELD, B., REZNICK, J. (1990), Early lexical acquisition: Rate, content, and the vocabulary
spurt, Journal of Child Language», 17, pp. 171-183.

IVERSON, J. M., Capirci, O., CaseLL1, M. C. (1994), From communication to language in two
modalities, «Cognitive Development», 9, pp. 23-43.

IVERSON, J. M., GOLDIN-MEADOW, S. (2005), Gesture paves the way for language development,
«Psychological Science», 16(5), pp. 367-371.

IVERSON, J. M., HaLL, A. J., NIckEL, L., WoznN1ak, R. H. (2007), The relationship between
reduplicated babble onset and laterality biases in infant rhythmic arm movements, «Brain and
Language», 101, pp. 198-207.

IVERSON, J. M., THELEN, E. (1999), Hand, mouth, and brain: The dynamic emergence of speech
and gesture, «Journal of Consciousness Studies», 6, pp. 19-40.



THE REORGANIZATION OF COMMUNICATIVE BEHAVIORS 57

LIFTER, K., BLooM, L. (1989), Object play and the emergence of language, «Infant Behavior and
Developmenty, 12, pp. 395-423.

McMURRAY, B. (2007), Defusing the childhood vocabulary explosion, «Science», 317 (5838), p.
631.

Munbpy, P, Kasari, C., S1cMAN, M. (1992), Joint attention, affective sharing, and intersubjectiv-
ity, «Infant Behavior and Development», 15, pp. 377-381.

Pizzuto, E., CaPoBIANCO, M., DEVEscovl, A. (2005), Gestural-vocal deixis and representa-
tional skills in early language development, «Interaction Studies», 6 (2), pp. 223-252.

StoNE, W. L, Oustey, O. Y, YODER, P. ], Hogan, K. L., HEPBURN, S. L. (1997), Nonverbal
communication in two- and three-year-old children with autism, «Journal of Autism and De-
velopmental Disorders», 27(6), pp. 677-696.

TABACHNICK, B. G., FIDELL, L. S. (1996), Using multivariate statistics, New York, NY, Harper-
Collins College Publishers Inc.

THELEN, E., SMITH, L. B. (1994), A dynamic systems approach to the development of cognition and
action, Cambridge, MA, MIT Press.

THELEN, E., ULRICH, B. D. (1991), Hidden skills: A dynamical systems analysis of treadmill step-
ping during the first year, «Monographs of the Society for Research in Child Develop-
ment, 56 (Serial No. 223).

TREVARTHEN, C., HUBLEY, P. (1978), Secondary intersubjectivity: Confidence, confiding and acts
of meaning in the first year, in Action, gesture, and symbol: The emergence of language, Ed.
Lock, New York, Academic Press, pp. 183-229.

WETHERBY, A. M., CaIN, D. H., YoncLas, D. G., WALKER, V. G. (1988), Analysis of inten-
tional communication of normal children from the prelinguistic to the multiword stage, «Journal
of Speech and Hearing Researchy, 31, pp. 240-252.

YaLg, M. E., MESSINGER, D. S., CoBo-LEwis, A. B., OLLER, D. K., E1LErs, R. E. (1999), An
event-based analysis of the coordination of early infant vocalizations and facial actions, «Devel-
opmental Psychology, 35 (2), pp. 505-513.

YaLrg, M. E., MESSINGER, D. S., CoBo-LEwis, A. B., DELGADO, C. E (2003), Facial expressions
of emotion: A temporal organiger of early infant communication, «Developmental Psychol-
ogy», 39, pp. 815-882.



COMPOSTO IN CARATTERE DANTE MONOTYPE DALLA
FABRIZIO SERRA EDITORE, PISA - ROMA.
STAMPATO E RILEGATO NELLA

TIPOGRAFIA DI AGNANO, AGNANO PISANO (PISA).

*

Dicembre 2010

(cz2/¥G3)



