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Abstract

Children vary widely in how quickly their vocabularies grow. Can looking at early gesture use in
children and parents help us predict this variability? We videotaped 53 English-speaking parent-child
dyads in their homes during their daily activities for 90-minutes every four months between child
age 14 and 34 months. At 42 months, children were given the Peabody Picture Vocabulary Test
(PPVT). We found that child gesture use at 14 months was a significant predictor of vocabulary size
at 42 months, above and beyond the effects of parent and child word use at 14 months. Parent gesture
use at 14 months was not directly related to vocabulary development, but did relate to child gesture
use at 14 months which, in turn, predicted child vocabulary. These relations hold even when
background factors such as socio-economic status are controlled. The findings underscore the
importance of examining early gesture when predicting child vocabulary development.
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INTRODUCTION

Young children vary dramatically in the size of their vocabularies. Some 3-year-olds have over
1100 words in their vocabularies; others have fewer than 500 (Hart & Risley, 1995). In an
analysis of over 1800 infants and toddlers at 30 months of age, Fenson and colleagues
(1994) found that children’s vocabularies ranged from 300 words at the 10th percentile to 650
words at the 90th percentile. How can variability of this sort be explained?

One obvious candidate explanation is the verbal input children receive. Indeed, many studies
have found a significant positive relation between the speech parents address to their children
and the child’s vocabulary growth (Hart & Risley, 1995; Huttenlocher, Haight, Bryk, Seltzer
& Lyons, 1991; Pan, Rowe, Singer & Snow, 2005). However, verbal input is not the whole
story. The speech parents address to children accounts for only a portion of the variation in
children’s vocabulary growth, leaving room for other possible factors. We suggest that gesture
may be one of those other factors. Gesture has the potential to be related to child vocabulary
growth in two ways: through the gestures that children themselves produce, and through the
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gestures that their parents produce. In this study, we examine the role played by gesture — both
child’s and parent’s — in vocabulary development.

Parent verbal input

Parents are an important source of language experience for their young children. There is a
growing body of work showing a positive relation between the amount and diversity of speech
that parents offer children and the child’s vocabulary growth (Hart & Risley, 1995;
Huttenlocher et al., 1991; Pan et al., 2005). Children who hear more words and/or a larger
variety of words from their parents have faster vocabulary growth over time, and larger
vocabularies at given points in time, than children exposed to less speech and less varied
vocabulary.

However, when considering parental talk as a predictor of child vocabulary development, other
factors come into play. Parents with high socio-economic status (SES, typically measured as
parent income and/or education) tend to talk more and use more varied and complex talk with
their children than parents with low SES (Hart & Risley, 1995; Hoff, 2003a). It is therefore
difficult to separate parental talk from the environmental context within which that talk occurs.
Indeed, both factors have been shown to be important in predicting individual differences in
children’s vocabulary skill (Hoff, 2003b). In the present study we build on this prior work, first
assessing whether early child and parent talk (and gesture) predict subsequent child vocabulary
development, and then examining whether these effects hold when environmental factors such
as SES are also taken into consideration.

Child gesture use

Gestures appear before speech in a child’s communicative repertoire (Bates, 1976; Bates,
Benigni, Bretherton, Camaioni & Volterra, 1979; Greenfield & Smith, 1976). Children’s
earliest gestures, produced around 10 months of age, are deictic gestures; for example, holding
up (“showing’) objects and pointing at objects, people and locations (Bates, 1976; Masur,
1990). While most of the gestures that children produce during the early years of language
learning are deictic, other types of gestures, most notably iconic gestures, can also be found in
children’s gestural repertoires. Iconic gestures are used to depict attributes or actions associated
with objects; for example, panting to represent a dog or flapping arms to represent a bird flying
(Acredolo & Goodwyn, 1988).

Previous research suggests a link between children’s uses of gesture and early word learning.
Iverson & Goldin-Meadow (2005) found that it is possible to predict specific items that will
enter a child’s verbal lexicon based on that child’s earlier gestures. In monthly videotapes taken
between ages 10 and 24 months, they found that children produced a gesture for an object an
average of 3 months prior to producing the word for that object. Furthermore, Acredolo &
Goodwyn (1988) have shown that the amount a child gestures relates to the child’s vocabulary
development. Children who produced more symbolic gestures at 19 months had larger
productive vocabularies at 24 months than children who produced fewer symbolic gestures.
Thus, the amount and diversity of children’s early gesture use appears to be related to their
early vocabulary growth.

However, we do not yet know whether the gestures children use in the early stages of language
development continue to predict their vocabulary growth at later ages. That is, do children’s
early gestures explain only the initial differences found in their vocabularies, thus serving as
an entry point into word learning but no more? Or do children’s early gestures continue to
explain differences in children’s vocabulary skills years later?

First Lang. Author manuscript; available in PMC 2009 September 16.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Page 3

Parent gesture use

There is ample evidence that by 12 months of age children are able to understand the gestures
other people produce. For example, they can follow an adult’s pointing gesture to a target object
(Butterworth & Grover, 1988; Carpenter, Nagell & Tomasello, 1998; Murphy & Messer,
1977). We also know that parents gesture when they interact with their children and that the
majority of parent gestures co-occur with speech (Acredolo & Goodwyn, 1988; Greenfield &
Smith, 1976; Shatz, 1982). Most of these parent gestures reinforce the message conveyed in
speech (Greenfield & Smith, 1976; Iverson, Capirci, Longobardi & Caselli, 1999; Ozcaliskan
& Goldin-Meadow, 2005), for example, pointing at a cat while saying ‘cat’. Thus, itis possible
that parent gesture could facilitate the child’s comprehension, and eventual acquisition, of new
words simply by providing nonverbal support for understanding speech. For example, Zukow-
Goldring (1996) has shown that when infants in the one-word stage misunderstand caregiver
messages, subsequent comprehension is greatly enhanced if parents direct their child’s
attention to the perceptual aspects of the context using gesture (e.g., points) or actions (e.g.,
physically moving the child).

Indeed, studies examining parent-child interaction in naturalistic settings have found a relation
between parent gesture use and child vocabulary size. Iverson et al. (1999) found a significant
relation between the quantity of maternal pointing and child vocabulary use at 16 months.
Similarly, Pan et al. (2005) found that 14- to 36-month-old children whose parents point more
when interacting with them have faster vocabulary growth than children whose parents point
less. However, in both studies, when parents’ verbal input was taken into account, the relation
between parent gesture and child vocabulary disappeared. These findings suggest that parent
gesture and parent speech may be measuring similar properties and that, once parent speech is
taken into account, nothing is gained by adding parent gesture to analyses of child vocabulary
growth.

However, there is other evidence that gesture does play a role in promoting child vocabulary
growth. For example, in a training study, Acredolo & Goodwyn (1998) found that when parents
were instructed to use symbolic gestures in addition to words, their children not only used more
gestures themselves, but also showed greater vocabulary gains than children whose parents
were encouraged to use only words or were not trained at all. Note that this effect of parent
gesture on child vocabulary could be mediated by child gesture. For example, parent gesture
might encourage the child to gesture and those gestures might then influence vocabulary
development. Previous work has indeed found a link between parent gesture and child gesture:
parents who gesture more have children who gesture more than children of parents who gesture
less (Iverson et al., 1999; Namy, Acredolo & Goodwyn, 2000; Rowe, 2000). Of course we can
only speculate as to the direction of these effects, as correlation does not imply causation —
some parents may gesture more because their children gesture more, and not vice versa. In the
current study, we explore whether early parent gesture relates to later child vocabulary, either
directly or indirectly through its relation to early child gesture.

The present study

The current study examines gesture use in a heterogeneous sample of parents and children
during the early stages of language learning, and explores whether early gesture use predicts
vocabulary comprehension years later. We begin by describing, at the group level, the gestures
that parents and children produce, with a focus on gesture measures previously found to relate
to child vocabulary. We then determine whether child and parent gesture at the early stages of
language learning predict child vocabulary during the preschool years, adjusting for child and
parent speech and other environmental factors. Finally, if we find (as we will) that early child
gesture does play a role in later child vocabulary, it becomes of interest to explore the factors
that influence children’s early gesture use.
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Fifty-three English-speaking parent-child dyads were drawn from a larger sample of 63
families participating in a longitudinal study of language development in Chicago, Illinois. The
larger sample was selected to be representative of English-speaking families in the greater
Chicago area in terms of ethnicity and income, and all were raising their children as
monolingual English speakers. Ten families from the larger sample were excluded from the
analysis because the children were either diagnosed with a disorder that affected their language
development, had primary caregivers who changed over the course of the study, or had two
primary caregivers present and thus participated in triadic rather than dyadic interactions.
Annual income levels varied from less than $15,000 to over $100,000, and five different ethnic
groups were represented in the sample (see Table 1). On average, parents had 16 years of
education (the equivalent of a college degree) at the start of the study; however, the range was
large — from 10 years (less than high school degree) to 18 years (Master’s degree or more).
The final sample of 53 contained 52 mothers and 1 father, 27 boys and 26 girls, and 31 first-
borns and 22 later-borns.

Procedure and measures

Parent-child dyads were visited in the home every four months between child age 14 and 34
months, resulting in six visits covering a 20-month period.1 At each visit, dyads were
videotaped for 90 minutes engaging in their ordinary activities. A typical videotaped session
included toy play, book reading and a meal or snack time. At child age 42 months, the children
were given a number of controlled assessments, including the Peabody Picture Vocabulary
Test (PPVT III; Dunn & Dunn, 1997).

All speech and gestures in the videotaped sessions were transcribed. The unit of transcription
was the utterance, defined as any sequence of words and/or gestures preceded and followed
by a pause, a change in conversational turn, or a change in intonational pattern. Transcription
reliability was established by having a second coder transcribe 20% of the videotapes;
reliability was assessed at the utterance level and was achieved when the second coder agreed
with the first on 95% of the transcription decisions.

All dictionary words, as well as onomatopoeic sounds (e.g., woof-woof) and evaluative sounds
(e.g., woops, uh-oh), were counted as words. The number of word types (the number of different
intelligible word roots) that the child or parent produced served as a measure of spoken
vocabulary production at each session.

Children and parents produced gestures indicating objects, people or locations in the
surrounding context (deictic gestures, e.g., point at dog), gestures depicting attributes or actions
of concrete or abstract referents via hand or body movements (representational gestures, e.g.,
flapping arms at sides to represent a flying bird), and gestures having pre-established meanings
associated with particular gesture forms (conventional gestures, e.g., shaking the head ‘no’).
Other actions or hand movements that involved manipulating objects (e.g., turning the page of
a book) or were part of a ritualized game (e.qg., itsy-bitsy spider) were not considered gestures.

We calculated four separate gesture measures that could potentially relate to child vocabulary.
(1) Gesture tokens, or the sheer number of gestures a parent or child produced with or without
speech, served as our measure of gesture quantity. (2) Gesture types, or the number of different

1As in most longitudinal studies, families occasionally missed a data-collection period. Thus, sample sizes for each visit varied and are
as follows for the six visits: 53, 53, 51, 50, 52, 53.
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meanings each parent or child conveyed in gesture, served as our measure of gesture
vocabulary. Following Goldin-Meadow & Mylander (1984) and Iverson & Goldin-Meadow
(2005), we counted each deictic gesture that indicated a different object as a distinct gesture
type. For example, if a child pointed to his dog 10 times during an interaction, those 10 points
would count as 1 gesture type (dog) and 10 gesture tokens. We also counted each conventional
or representational gesture associated with a different meaning as a distinct gesture type (e.g.,
head shake conveying the meaning no; arm flap conveying the meaning flying). (3) The
proportion of speech utterances containing gesture is a measure that controls for the amount
of speech produced. Speech utterances containing gesture were communicative acts in which
both gesture and speech were produced with some temporal overlap (e.g., ‘see dog’ + point at
dog; ‘cookie’ + eat gesture). Speech utterances were included only if the child produced a
recognizable word; in other words, meaningless vocalizations were not counted as speech. We
did not code the order or the precise temporal relation in which gesture and speech occurred
in these utterances. The measure is the proportion of utterances containing speech and gesture
divided by all speech utterances (with and without gesture).2 (4) The proportion of gesture
utterances containing only gesture (and no speech) tells us how often children and parents use
gesture on its own to communicate. Gesture-only utterances are utterances where the child or
parent gestures but does not produce recognizable words (e.g., point at dog; hold up ball; shake
head). The measure is the proportion of gesture utterances that are gesture-only divided by all
gesture utterances (with and without speech).

The children’s scores on the PPVT at 42 months served as the outcome measure of later
vocabulary comprehension. The PPVT was chosen as the outcome measure because it is a
widely used instrument with published norms, and is independent of the measures culled from
the early parent-child interactions.

Child and parent gesture use

To obtain a sense of how the children and parents used gesture when interacting with one
another, we constructed box-plots for each of the four gesture measures at each time point (see
Figs 1-4). The boxes in these plots present the median and inter-quartile ranges, the tails
represent the 5th and 95th percentiles, and outliers are represented by individual markers. The
two panels in Fig. 1 show gesture tokens for children and parents. The children produced an
average of 58 gestures tokens during the 90-minute period (SD = 44) at 14 months. But by 22
months, they were producing over 100 gesture tokens (M = 107, SD = 69). Between 22 and 34
months of age, the children remained stable in their number of gesture tokens, with average
values between 100 and 115. Interestingly, these later child values mirrored the parents’ values
at all time points. Parents produced, on average, between 100 and 115 gesture tokens during
the 90-minute period at all six interactions. Thus, by 22 months, the children were producing
as many gesture tokens as their parents. There were, however, wide individual differences for
both children and parents, as is evident from the relatively large boxes at each time point.

We see a very similar picture in Fig. 2 for gesture types. Children produced an average of 21
different gesture types at 14 months (SD = 12). By 22 months, they were producing an average
of 40 gesture types, and between 22 and 34 months, their production remained stable at 40-45
gesture types. Parents produced, on average, 38—42 gesture types (SD range = 26-35) across
the six sessions. Thus, by 22 months, the children were conveying the same number of different
meanings in gesture as their parents. We examined the overlap between the gesture types and

2Five of the children did not produce any words at 14 months; the proportion of speech utterances accompanied by gesture was not
calculated for these children at that one time-point.
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word types produced by each child and by each parent to determine how redundant gesture
was with speech. We found that, for children, the mean proportion of gesture types redundant
with spoken word types increased from 6% at 14 months to 25% at 34 months; for parents, the
mean proportion of gesture types redundant with spoken word types remained relatively stable
over time at around 40%. Thus, at the earliest sessions, the children expressed many meanings
in gesture that they did not express in speech. But by 34 months, they were approaching the
level of redundancy found in their parents’ gesture and speech vocabularies.

Figure 3 presents plots of the proportion of speech utterances accompanied by gesture. At 14
months, gestures accompanied approximately 11% (SD = 12) of the children’s spoken
utterances. This value remained relatively constant across the six sessions, although there was
more variability during the earlier than the later months. Parents were quite stable in their
proportion of speech utterances accompanied by gesture, with average values of 8.6-9.4%
(SD range = 4.0-5.6) across the six sessions. Thus, at 34 months, children were still producing
gestures with a greater proportion of their spoken utterances than were their parents.

The most pronounced change in the children’s gesture use was in the proportion of gesture
utterances they produced without any speech at all (see Fig. 4; see also Butcher & Goldin-
Meadow, 2000). At 14 months, 89% (SD = 14) of the children’s gesture utterances contained
only gesture. By 34 months, only 22% (SD = 13) of the children’s gesture utterances were
gesture-only utterances. There was, however, much variation in the measure at every age and
particularly at 22 and 26 months. Thus, while as a group children’s proportions dropped
dramatically between 14 and 26 months, some children dropped at a faster rate than others.
Parents, on the other hand, were stable in the proportion of gesture utterances they produced
without speech, with averages of 10-17% (SD range = 7-14) across the six sessions. It is
interesting to note that the parents used gesture alone most often (17%) at child age 14 months,
when the majority of their children’s gestures were also used without speech.

Relation between early gesture and later vocabulary skill

We now ask whether individual differences in gesture use relate to children’s later vocabulary
skill. To do so, we first explore whether variation in children’s early gesture use at 14 months
is related to their later vocabulary comprehension, as measured by their PPVT scores at 42
months, controlling for the child’s early spoken vocabulary at 14 months. We then examine
whether parent speech and/or parent gesture adds predictive value to the analysis.

Children varied widely in their normed PPVT scores at 42 months of age, ranging from a
minimum score of 63 to a maximum of 137 (M = 106, SD = 17).3 PPVT scores were correlated
with children’s word types at 14 months (r = 0.34, p < 0.05), indicating that children with larger
spoken vocabularies at 14 months had larger receptive vocabularies at 42 months than children
with smaller spoken vocabularies at 14 months. As a result, when exploring the effect that
gesture use at 14 months has on later vocabulary development, it is essential that we control
for the number of different words (word types) children produced at 14 months. Partial
correlations controlling for children’s word types at 14 months indicate that three of the four
child gesture measures at 14 months are related to PPVT scores at 42 months. Specifically,
PPVT scores at 42 months are positively related to child gesture tokens (r = 0.41, p < 0.01),
child gesture types (r =0.52, p <0.001), and child proportion of speech accompanied by gesture
(r=0.38, p <0.01) at 14 months, controlling for children’s productive vocabularies at 14
months. The proportion of gesture utterances containing only gesture and no speech is
negatively related to PPVT scores, controlling for word types, but the relationship does not
reach significance. In sum, even controlling for early spoken vocabulary (word types), three

30ne child did not complete the PPVT at 42 months, resulting in a sample of 52 for this analysis.
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of the early child gesture measures relate to later spoken vocabulary, with gesture types
showing the strongest relation to PPVT scores.

We conducted follow-up multiple regression analyses to understand better the independent and
combined effects that child word types and child gesture types at 14 months have on PPVT
scores at 42 months (see Table 2). Model 1 shows the relation between child word types at 14
months and PPVT scores at 42 months. Under this model, the parameter estimate associated
with child word types (8 = 0.44) tells us that every additional word type produced at 14 months
is positively associated with a 0.44-point difference on the PPVT at 42 months. However, the
number of different words that children produced at 14 months (word types) explains only 12%
of the variance in PPVT scores at 42 months (p < 0.05). Thus, there is variance left over to
explain with other variables.

In Model 2, we add in the number of child gesture types produced at 14 months. We chose
gesture types to use as our gesture predictor since it is the measure with the strongest controlled
relation to PPVT. Interestingly, when child gesture types is included in Model 2, the effect of
child word types at 14 months reduces to non-significance and child gesture types is a
significant positive predictor of PPVT scores (p < 0.001). In other words, the variance in PPVT
scores explained by child word types can also be explained by child gesture types, and child
gesture types is more strongly related to PPVT scores than child word types. In this model,
controlling for child word types, the parameter estimate associated with child gesture types
(8 =0.80) indicates that every additional meaning a child conveys in gesture at 14 months is
positively associated with a 0.80-point difference on the PPVT at 42 months. As a whole,
Model 2 indicates that child word types (ns) and gesture types (p < 0.001) combine to explain
approximately 32% of the variance in PPVT scores, with the majority of the variance (27%)
explained by child gesture types.

Our next step was to examine whether, controlling for child speech and child gesture, there is
added value in including parent speech and gesture as predictors of child vocabulary. We first
examined correlations between both parent gesture and speech at child age 14 months and child
PPVT scores at 42 months. Parent word types is related to subsequent child PPVT scores (r =
0.41, p < 0.01), as are all four of the parent gesture measures; of the four measures, parent
gesture types shows the strongest relation to child PPVT scores (r = 0.42, p < 0.01). In addition,
as one might expect, parents who produced more word types produced more gesture types (r
= 0.60, p < 0.001), and thus were communicating more meanings or vocabulary items in both
modalities.

We continued to build on the multiple regression analyses presented above by including parent
word types (Model 3) and parent gesture types (Model 4) at 14 months as predictors of child
PPVT scores at 42 months (Table 2), controlling for child word types and child gesture types
at 14 months. In Model 3, parent word types is a significant predictor of child PPVT scores
(p < 0.05), and child gesture types remains a significant predictor of child PPVT scores (p <
0.01). Under Model 3, parent word types explains an additional 8% of the variance and, taken
together, child word types, child gesture types and parent word types explain approximately
40% of the variance in child PPVT scores at 42 months. In Model 4, parent gesture types is
not a significant predictor of child PPVT scores once child speech and child gesture are
controlled.

As a final step, we explored whether adding background characteristics to Model 3 improves
our ability to predict child PPVT scores. The background characteristics of interest include
parent education, family income, parent age, child birth order and child gender.# We found in
a series of regression models (not shown) that only two of the background measures were
significant predictors of PPVT scores when each is added to Model 3. Specifically, parent
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education is a positive predictor and explains an additional 5% of the variance and family
income is a positive predictor and explains an additional 6.8% of the variance, controlling for
child word types, child gesture types and parent word types. In each case, including the
background variable (i.e., education or income) reduced the effect of parent word types to non-
significance. Importantly, however, the effect of child gesture on PPVT scores remained
significant. We could not fit a model including both education and income as they were
collinear predictors whose effects cancelled each other out. The model including family income
was the best-fitting model with background characteristics and is presented as Model 5 in Table
2. This model contains child word types (ns), child gesture types (p < 0.05), parent word types
(p < 0.10), and family income (p < 0.05) and explains 46.7% of the variance in child PPVT
scores at 42 months. When added to Model 5, none of the other background variables —parent
education, parent age, child gender or child birth-order — is a significant predictor of child
PPVT scores above and beyond child word types, child gesture types and parent word types.

Finally, Model 6 was the most parsimonious model we could fit to the data, as the non-
significant effects of child word types and parent word types have been removed. In this model,
we see that child gesture types (p < 0.001) and family income (p < 0.01) combine to explain
approximately 43% of the variance in child PPV/T scores at 42 months.® The parameter estimate
associated with child gesture types (4 = 0.78) tells us that, controlling for family income, every
additional meaning that a child conveys in gesture at 14 months translates into an additional
0.78 points on the PPVT at 42 months. Similarly, the parameter estimate associated with family
income (8 = 0.18) tells us that, controlling for child gesture types at 14 months, every additional
$1000 of yearly family income is positively associated with a 0.18-point difference on the
PPVT at 42 months.

What predicts gesture?

We now know that early child gesture predicts later vocabulary. Our next question is: what
predicts early child gesture? We began to address this question by examining whether child
speech, parent speech, parent gesture, and background characteristics relate to child gesture
types at 14 months. As shown in Table 3, child gesture types at 14 months is positively and
significantly related to child word types, parent gesture types and parent education. In follow-
up multiple regression analyses (not shown), we found that child word types at 14 months
explains approximately 35% of the variance in child gesture types at 14 months (p < 0.001).
Thus, children who use more varied vocabulary in speech, use more varied vocabulary in
gesture, and vice versa. Furthermore, controlling for child word types at 14 months, parent
gesture types at 14 months is also significantly related to child gesture types at 14 months (p
<0.001), explaining an additional 14% of the variance. Taken together, the child’s productive
speech vocabulary, coupled with the parent’s gesture vocabulary, explains half of the variance
in the child’s gesture vocabulary at 14 months. Moreover, none of the other parent or
background characteristics (including parent speech) predicts child gesture types, after child
word types and parent gesture types have been controlled.

These results underscore two important findings. First, parent gesture relates to child gesture,
and this relationship holds even when parent speech is taken into account. Second, the
significant relation between parent education and child gesture shown in Table 3 is no longer
significant once parent gesture and child word types are taken into account. This finding
suggests that the effect of education on child gesture may be mediated by parent gesture types

4Ethnicity was not investigated as its own measure, as the distribution was too skewed for statistical analyses (e.g., over half the sample
was White). However, ethnicity was strongly related to both income (see Table 1) and education in this sample, and thus the income
measure encompasses much of the ethnicity distribution.

There was no significant interaction between income and child gesture. Residuals of model 6 were examined to ensure that no
assumptions were violated.
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and/or child word types. Indeed, parent gesture types relates to parent education (r =0.48, p <
0.001) although child word types at 14 months does not.

In sum, the results are consistent with the following scenario: (1) parents who produce more
gesture types with their 14-month-old children have children who produce more gesture types
at that time, and vice versa; (2) the children who produce more gesture meanings at 14 months
have larger verbal vocabularies (as measured by the PPVT) at 42 months than children who
produce fewer gesture types at 14 months, controlling for early spoken vocabulary, parent input
and family income.

DISCUSSION

We have found that, during the 20-month period between 14 and 34 months, children come to
use gesture in essentially the same ways as their parents do. Indeed, we found that one of the
strongest correlates of child gesture use at 14 months appears to be parent gesture use at 14
months. In turn, child gesture use at 14 months is a significant predictor of child spoken
vocabulary two years later. And the relation between early child gesture and later spoken
vocabulary growth is robust; it holds even after the child’s early spoken vocabulary and
background factors (e.g., family income) are controlled. These findings underscore the
importance of gesture — both the child’s and the parent’s — in children’s vocabulary
development. We begin by discussing the gestures that parents and children produce during
the early stages of language-learning, with a focus on variability across individuals. We then
turn to gesture’s role in predicting child vocabulary development.

Parent and child gesture: individual variability

We found that parents were stable in the gestures they used with their children during the period
from 14 to 34 months. The children were not stable in their gesture use and, as a group, their
gestures became more and more like their parents’ during this time period. Indeed, by 22
months the children were producing the same number of gesture tokens and the same number
of gesture types as their parents. The children had not yet achieved parental levels for the other
two gesture measures — the proportion of speech accompanied by gesture, and the proportion
of gestures produced without speech — but, at the final observation session at 34 months, they
were approaching their parents in these measures as well.

There were, however, wide individual differences in how the parents used gesture: some used
as many as 114 gesture types per 90 minutes, some as few as 0. Similarly, the children also
varied in the number of gestures they used: from 54 types to 4 at 14 months. Interestingly,
parental differences in gesture use were systematically related to child differences in gesture
use: children whose parents gestured a great deal produced more of their own gestures than
children whose parents gestured less. Note, however, that although early parent gesture was
related to early child gesture, it did not predict later child spoken vocabulary.6 To the extent
that parent gesture had an influence on later child vocabulary, it seemed to be through its
relation to early child gesture.

6This finding may be surprising given that the way in which mothers move their hands as they speak has been found to influence early
child word-learning. For example, Gogate and colleagues (1998, 2000, 2006) have found that mothers tend to move objects in synchrony
with the labels they produce for those objects and that this temporal synchrony facilitates word-mapping abilities in pre-lexical children
(5-8 months). The parents in our study were likely to have synchronized their gestures with the words they produced (indeed, gesture is
routinely synchronized with speech in all speakers; McNeill, 1992). We might therefore have expected this synchrony to have had an
effect on child word learning. Note, however, that the children in our study were well beyond the pre-lexical stage and thus may not have
needed this type of synchrony to learn words. Moreover, the action-sound synchrony described by Gogate may be quite different from
the subtle temporal synchronization found between gesture and speech (Kendon, 1980; McNeill, 1992).
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The individual differences in the rate at which the children produced their gestures not only
related to their parents’ gesture use, but also to their own word use. Children who produced
many different word types also produced many different types of gestures. Note that this
positive relation between gesture and word vocabulary could have been otherwise. Particularly
at the earliest stage of language-learning when children have relatively small spoken
vocabularies, a child might use gesture to compensate, developing a relatively large gestural
vocabulary. However, our data on associations between measures provide no support for this
hypothesis: children with larger vocabularies in gesture at 14 months also had larger
vocabularies in speech at 14 months and years later at 42 months. (Note that the compensation
hypothesis might be an accurate description of children who are having difficulty learning
language, and we are currently investigating this hypothesis in a group of children with
unilateral focal brain injury).

How does child gesture play arole in vocabulary development?

We found that child gesture types at 14 months is one of the most reliable predictors of child
vocabulary size years later (see Table 2). Why is it that children who convey many different
meanings in gesture during the early stages of language-learning have larger vocabularies later
on, compared with children who convey fewer meanings in gesture? One possibility is that
child gesture reflects skills responsible for vocabulary learning — in other words, the gesture
signals that a child is, or is not, ready to build his or her vocabulary, but plays no role in the
actual building. Alternatively, child gesture could be part of the learning mechanism itself.
Child gesture has the potential to play a causal role in vocabulary learning in at least two non-
mutually exclusive ways.

First, parents may respond to children’s gestures in ways that facilitate word learning. For
example, a parent who says the word ‘dog’ in response to the child’s point at a dog is providing
a verbal label for an object at just the moment that the child is clearly interested in
communicating about the object. Indeed, Goldin-Meadow, Goodrich, Sauer & lverson
(2007) found that when mothers translated their child’s gestures into words, those words tended
to become part of the child’s spoken vocabulary several months later. In addition, Masur
(1982) found that the number of times a mother provided word labels in response to her child’s
pointing gestures predicted the number of object names in the child’s lexicon.

Second, the act of gesturing by the child may itself play a role in word-learning. Iverson &
Goldin-Meadow’s (2005) finding that the specific lexical items in children’s gesture
vocabulary show up in their verbal vocabularies three months later suggests that gesture may
be providing children with an early way for meanings to enter their communicative repertoires.
They conclude that gesture may give children an opportunity to practice these meanings, laying
the foundation for their appearance in speech (lverson & Goldin-Meadow, 2005). Indeed in
the current study we found that early in development most of the children’s gestures conveyed
meanings that they did not yet convey in speech. In addition, there is evidence that school-aged
children who gesture on a maths task in response to the gestures modeled by their instructor
are more likely to profit from instruction on the task than children who do not gesture (Cook
& Goldin-Meadow, 2006). Importantly, this effect holds even when gesture is experimentally
manipulated: children are more likely to benefit from instruction in the maths task when
explicitly told to gesture than when told not to gesture (Broaders, Cook, Mitchell & Goldin-
Meadow, 2007; Cook, Mitchell & Goldin-Meadow, 2008). We did, in fact, find in our study
that children whose parents gestured frequently when they were 14 months old produced more
of their own gestures and had larger gesture vocabularies than children whose parents gestured
less often. Thus, young language-learning children may see their parents gesturing and may
try doing it themselves, which may, in turn, facilitate word-learning (cf. Goldin-Meadow &
Wagner, 2005). Of course, correlations do not imply causality. In future work, we hope to
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conduct experimental manipulations of the sort done with school-aged children to explore the
causal relations between parent gesture, child gesture and vocabulary development.

One of the most striking aspects of our findings is that a child’s gesture vocabulary at 14 months
is a strong predictor of vocabulary skill two years later. Thus, early gesture does more than
predict early success in word learning — it signals that the child will be at an advantage for
years to come. This finding is an important one for those interested in identifying children with
language delay as early as possible. Early deficits in gesture use could prove to be a useful
warning signal. In addition, early intervention programs may find it useful to target the gestures
that parents use with their toddlers (along with their speech) since our results suggest that parent
gesture is indirectly related (through child gesture) to vocabulary development.

In sum, during the initial stages of language learning, the gestures that children produce in
everyday interactions with their parents provide an early window into later vocabulary
development, over and above the words that they use. Furthermore, children whose parents
gesture a great deal gesture more themselves and, in turn, develop larger verbal vocabularies
more quickly than children whose parents gesture less often. Our findings suggest that if our
goal is to predict children’s vocabulary development, we need to pay attention not only to what
children and parents say with their mouths at the beginning stages of language-learning, but
also to what they say with their hands.
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Table 3
Zero-order correlations (Pearson’s r) between child gesture types at 14 months and child word types, parent word types
and parent gesture types at 14 months, and background characteristics (N = 53)

Child gesture types (14 months)

Child word types (14 months) 059"
Parent word types (14 months) 0.27T
Parent gesture types (14 months) 048"
Parent education 038"
Family income 0.08
Parent age 0.24T
Child gender (male) —-0.04
Child birth order (first-born) 0.07
Tp <0.10;
*%
p <0.01;
KKk
p <0.001
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