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Abstract
Children from low SES families, on average, arrive at school with smaller vocabularies than children
from high SES families. In an effort to identify precursors to, and possible remedies for, this
inequality, we videotaped 50 children from families ranging in SES interacting with parents at 14
months, and assessed their vocabulary skills at 54 months. We found that children from high SES
families frequently used gesture to communicate at 14 months, a relation that was explained by parent
gesture use (with speech controlled). In turn, the fact that children from high SES families have large
vocabularies at 54 months was explained by children’s gesture use at 14 months. Differences in early
gesture thus help explain the disparities in vocabulary children bring with them to school.
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It has long been recognized that children from high SES (socioeconomic-status) families have,
on average, larger vocabularies than children from low SES families (1). This SES gap in
vocabulary size begins in the toddler years (2), widens until age four, and then remains
relatively constant throughout the school years (3). Vocabulary is a key predictor of school
success (4), and is a primary reason why low SES children enter school at greater risk for failure
than their high SES peers (5). Early childhood is thus a critical educational period, as SES
differences in language skills first emerge during these years (3,6).

What is it about a family’s SES that leads to disparities in child vocabulary? Previous research
suggests that the way parents talk to their children explains some of the relation between SES
and child vocabulary (1,7–9). On average, parents from higher SES groups talk more, use more
diverse vocabulary, and use more complex syntax with their children than parents from lower
SES groups, and these differences relate to child vocabulary development (2,7–8,10–13).

Here we investigate another aspect of parent-child communication in relation to SES—parent
and child gesture use. We know that children gesture to communicate before they use speech
(14–15). Further, there is a positive relation between parent gesture and child gesture (16–
19). And early child gesture predicts later child vocabulary, even controlling for early child
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One-sentence summary: Differences in vocabulary that children from high vs. low socioeconomic families bring with them to school
can be traced back to how the children gestured at 14 months, which, in turn, can be traced back to how the parents gestured to their
children.
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speech (16,20). We build on this prior work and ask: Are there SES differences in the way
children and their parents use gesture? And, if so, might these differences help explain the
robust relation between SES and child vocabulary skill?

To address these questions, we videotaped 14-month-old children from 50 families
representing the demographic range of the Chicago area, engaging in their ordinary activities
with their primary caregivers at home for 90 minutes. We transcribed all speech and gesture
used by parent and child during the interaction to glean measures of spoken vocabulary and
gesture use (see Supporting Material for details on sample and coding).

The number of gesture types, defined as the number of different meanings conveyed using
gesture, served as our measure of child and parent gesture use (e.g., point at dog=dog). Previous
research has found child gesture types to be a better predictor of later child spoken vocabulary
size than child gesture frequency (16). At 14 months, children produced an average of 20.6
gesture types (SD=11.9). At child age 14 months, parents produced an average of 39.3 gesture
types (SD=25.6).

The number of word types, defined as the number of different intelligible word roots produced
by the speaker, served as our measure of spoken vocabulary. At 14 months children used an
average of 13 word types during the interaction (SD=13.3). At child age 14 months, parents
used an average of 364 word types (SD=132.0).

At child age 14 months, there was a positive relation between spoken word types and gesture
types for both children (r=0.61, p<0.001) and parents (r=0.67, p<0.001). Further, parents who
produced more gesture types had children who produced more gesture types (r=0.44, p<0.001).
However, there was no relation between parent word types and child word types at this early
stage of language production, nor was there a relation between parent word types and child
gesture types.

On average, parents had 15.8 years of education (SD=2.2) and an average family income level
of $60,400 (SD=$31,365). Family income and education were positively related to one another
(r=0.44, p=0.001) and were combined into one variable (SES) using Principal Components
Analysis (see Supporting Material for more information on SES measures).

SES differences in child and parent gesture use
SES was positively related to child gesture at 14 months (r=0.30, p<0.05) and to parent gesture
at child age 14 months (r=0.45, p=0.001). Thus, SES differences are reflected in early parent-
child gesture use. However, there was no relation between SES and child word types, although
there was a positive relation between SES and parent word types (r=0.44, p=0.001).

Correlation and regression analyses were used to determine whether the positive relation
between SES and children’s early gesture use is mediated by parents’ gesture use during
interactions with their children. We followed guidelines for evaluating mediation models put
forth by Baron and Kenny (21). Specifically, we use statistics to determine whether one variable
explains a significant amount of the relation found between two other variables (see Supporting
Material for more information on mediation analysis and assumptions).

The three scatterplots presented in the top of Figure 1 show that the necessary conditions for
mediation were met. Panel (i) presents the significant relation between the predictor variable
(SES) and the outcome variable (child gesture). Panel (ii) displays the significant relation
between the predictor variable (SES) and the potential mediator variable (parent gesture). Panel
(iii) displays the significant relation between the mediator variable (parent gesture) and the
outcome variable (child gesture). The final necessary condition for mediation is that the
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significant relation between the predictor variable (SES) and the outcome variable (child
gesture) must be reduced when the mediator variable (parent gesture) is included in the model.
This effect is shown in the bottom portion of Figure 1 (iv): The relation between SES and child
gesture (controlling for children’s word types at 14 months) is no longer significant when parent
gesture is included in the model—the parameter estimate for the SES effect reduces to 1.85
(from 3.45). Bootstrapping procedures to test the significance of this indirect effect (i.e., the
product of the coefficients comprising the mediated effect) (22–23) gave a 95% confidence
interval corrected for bias of 0.26−3.52, an interval that does not contain zero and thus indicates
that the mediation effect is significant.

Importantly, we ran an additional model including parent word types at child age 14 months.
In this model, parent gesture and child word types remained significant predictors of child
gesture, but neither SES nor parent word types were significant predictors. Thus, the relation
between parent gesture and child gesture holds even with parent talk controlled.

Gesture helps explain the relation between SES and child vocabulary
We now ask whether the relation between SES and later child vocabulary skill can be explained
by children’s early gesture use. Child vocabulary skill was assessed at 54 months using the
Peabody Picture Vocabulary Test (PPVT) (24). The average normed PPVT score for the sample
was 109.8 (SD=18.1). The scatterplots in Figure 2 show that the first 3 conditions of mediation
are met. (i) SES relates to children’s PPVT scores, r=0.55, p<0.001; (ii) SES relates to child
gesture, r=0.30, p<0.05; and (iii) child gesture relates to PPVT scores, r=0.47, p=0.001. The
bottom portion of Figure 2 shows the results of the mediation analysis (iv). The relation between
SES and PPVT (controlling for children’s word types at 14 months) reduces in magnitude when
child gesture is included in the model—the parameter estimate for the SES effect reduces to
8.02 (from 9.90). Bootstrapping procedures gave a 95% confidence interval corrected for bias
of 0.44–4.51, an interval that does not contain zero and thus indicates that the mediation effect
is significant. Thus, the effect of SES on child vocabulary at 54 months is mediated, in part,
by children’s gesture use at 14 months.

Overall, our findings are consistent with the following developmental history. When interacting
with their children, parents from higher SES groups use gesture to communicate a broader
range of meanings than parents from lower SES groups. By 14 months, children from these
higher SES families are using gesture to communicate more meanings than children from lower
SES families. Thus, as early as 14 months of age, children in different SES groups may be
socialized to communicate more or fewer meanings via gesture. These early differences in
gesture, in turn, help explain the large disparities in vocabulary size that characterize children
of different SES groups at school entry.

It is striking that, in the initial stages of language learning when SES differences in children’s
spoken vocabulary are not yet evident, we see SES differences in child gesture use. Children
typically do not begin gesturing until around 10 months (14–15). Thus, SES differences are
evident a mere four months (and possibly even sooner) after the onset of child gesture
production.

Why do we see SES differences in children’s early gestures? Although correlation does not
imply causation or the direction of effects, our results implicate parent gesture as a plausible
mechanism. Even before they produce their own gestures, children comprehend the gestures
that others produce (25–26). Since children from high SES backgrounds are exposed to a
broader range of meanings in gesture than children from lower SES backgrounds (as shown
here), they themselves are likely to produce more meanings in gesture, which then promotes
the development of more vocabulary words in speech (27). This scenario parallels findings in
speech—children from high SES backgrounds are exposed to more diverse vocabulary than
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children from lower SES backgrounds and, in turn, produce more vocabulary words of their
own (2,12). Thus, SES appears to relate to child vocabulary in two ways—through parent
speech and through parent and child gesture.

We have shown here that variation in children’s early gesture use, independent of early spoken
vocabulary, explains a portion of the robust relation between SES and later vocabulary skill.
However, the specific nature of the relation between early child gesture and later child
vocabulary is not addressed by this study. Child gesture could play an indirect role in word
learning by eliciting timely speech from parents; for example, in response to her child’s point
at the doll, mother might say, “yes, that’s a doll,” thus providing a word for the object that is
the focus of the child’s attention. Indeed, Goldin-Meadow and colleagues (28) found that when
mothers “translated” their child’s gestures into words in just this way, those words tended to
become part of the child’s spoken vocabulary several months later. Gesture could also play a
more direct role in word learning by giving children an opportunity to practice producing
particular meanings by hand, at a time when those meanings are difficult to produce by mouth
(27).

Whether or not early gesture plays a direct or indirect role in word learning, it is clear that
gesturing partially accounts for the relation between SES and later vocabulary skill. Of course
gesture is not the sole factor mediating the robust relation between SES and child vocabulary.
Other environmental factors (including parent speech) and child factors are likely to influence
child vocabulary as well. Nonetheless, given our findings, it seems fruitful for future research
to explore whether parents and children can be encouraged to increase the rate at which they
spontaneously gesture when they speak (as has been shown in older children, either by directly
telling them to gesture (29) or by modeling gesture for them (30)). If so, the next step is to
explore whether increases in gesturing lead to vocabulary gains in early childhood.
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Figure 1.
Scatter plots showing relations between (i) SES and Child Gesture at 14 months (top left), (ii)
SES and Parent Gesture at child age 14 months (top middle), (iii) Parent Gesture and Child
Gesture (top right), and (iv) analysis showing that Parent Gesture mediates the relation between
SES and Child Gesture, controlling for Child Speech at 14 months (bottom), N=50. SES and
Child Speech, taken together, explain 45% of the variation in Child Gesture; adding Parent
Gesture explains 52%.

Rowe and Goldin-Meadow Page 6

Science. Author manuscript; available in PMC 2009 August 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Scatter plots showing relations between (i) SES and Child Vocabulary Skill (PPVT) at 54
months (top left), (ii) SES and Child Gesture at 14 months (top middle), and (iii) Child Gesture
and Child Vocabulary Skill (top right), and (iv) analysis showing that Child Gesture mediates
the relation between SES and Child Vocabulary Skill, controlling for Child Speech at 14
months (bottom), N=50. SES and Child Speech, taken together, explain 33% of the variation
in Child Vocabulary Skill; adding Child Gesture explains 40%.
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