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Abstract

Social skills and symbol skills are positively associated in middle childhood, but the
relation between these domains is less clear in newly verbal toddlers. Vygotsky pro-
posed that symbols are both tools for interaction and mental tools for thought. Do
symbols help even very young children build skills for interacting with and conceptu-
alizing the social world? Longitudinal data from 108 children and mothers were
collected when children were 14, 24, and 36 months. Children’s gestures and words
during mother–child interactions were used as symbol skill indicators to predict
children’s abilities to engage others and the number of social-emotional concepts
children portray during play. In a series of growth models, words had a stronger effect
on engagement skills whereas early gesture use predicted later development of social-
emotional concepts. Therefore, even in early development, symbols serve as both
communication tools and mental tools to construct understanding of the social-
emotional world.
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Introduction

Even before children can consistently use language, symbols, in the form of words or
gestures, facilitate social interactions of many types. By the time they are three years
old, most children are adept at using words to engage and communicate with others, as
well as to represent increasingly complex social concepts. But the beginnings of this
connection between developmental domains can be seen in everyday interactions in
infancy and toddlerhood, as illustrated by the anecdotes below.

During a typical morning in an infant classroom, 13-month-old Ji-Yun turned to her
caregiver and pointed out the window. The caregiver responded ‘You’re pointing out the
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window. Do you see that bird in the tree?’ Ji-Yun flapped both arms up and down, the
gesture she learned to symbolize bird. ‘That’s right,’ the caregiver said, ‘you see the bird.’
Ji-Yun smiled. She had successfully engaged her caregiver in a social interaction using
simple gestures.1

In the toddler classroom next door, 23-month-old Daniel got his caregivers’ attention, then
pointed to a stuffed bear which lay on a wooden block. He put his finger in front of his
mouth and said quietly, ‘Baby . . .’ His caregiver replied, ‘Shh . . . is baby sleeping,
Daniel?’ Daniel nodded and put his finger in front of his mouth and said, ‘Shh.’

Ji-Yun demonstrates the use of gestures to begin and sustain an interaction, whereas
Daniel’s behavior illustrates how gestures and words can be used to represent a social
concept, revealing a basic understanding of care or nurturance demonstrated by his
pretense of telling others to be quiet so as not to wake a baby. Could these early symbol
skills also be mental tools, as suggested by Vygotsky (1934/1986), with which Ji-Yun
and Daniel will build their understanding of the social-emotional world? That is, can
words and gestures serve both a communicative and representational function in early
development and do they actually help children build their social representations?

Though associations between social skills and symbol skills are reported widely in
developmental research (e.g., Baldwin & Moses, 2001; Zeidner, Matthews, Roberts, &
MacCann, 2003), little is known about the underlying relation between these domains
in preverbal children. It is between one and three years of age that children show the
most rapid growth in use of gestures and words, as well as in social awareness and
interaction skills. Yet most studies relating language to social skills begin after three
years of age, when children are using language in more complex ways. Variations in
typical gesture and language development appear to be related to variations in social
skills in older children; it is our aim to discover how these domains are related earlier
in development, as children learn their first language. Therefore, we examine the
relation of growth in these domains between 14 and 36 months of age, hypothesizing
that symbol skills support the development of social skills.

Below, we begin by describing the dual roles of symbols as both communication and
representation. Then, we describe what is currently known about the relation between
symbol and social skills, literature that rarely includes very young children. Finally, we
describe our hypotheses that early symbol skills support the development of social
skills, including children’s ability to engage others and their understanding of social-
emotional concepts.

Symbol Skill Development in Young Children

Symbol skills are a set of abilities that enable humans to represent concepts in their
absence. These abilities develop from concrete to abstract, and from primarily physical
to both physical and mental (Werner & Kaplan, 1963). Symbols serve two distinct
social-cognitive functions: communication and representation. Vygotsky (1934/1986)
proposed that symbols are learned within a social context, and once internalized, can
be used not only to share meaning with others, but also as mental tools to construct an
understanding of the world. Studies by Vygotsky and colleagues showed that language
supports cognitive problem-solving in preschool-aged children (see Harris, 1990 for
review). We extend these ideas to the role of symbols in building social skills.

As their symbols become more abstract and abundant, children begin to represent
concepts that are more complex and abstract, beyond the here and now. But the
precursors of abstract representation are seen in concrete communicative behaviors
such as gestures (Goldin-Meadow, 2005a; Werner & Kaplan, 1963). Therefore, we
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examine both words and gestures as two separate, but related, early indicators of
symbol skills.

Language: Vocabulary and Talkativeness

Spoken language emerges early in the second year of life and increases rapidly,
undergoing several growth spurts (Reich, 1986), documented in both cumulative
vocabulary (Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991) and the number of
different words used spontaneously during interactions (Pan, Rowe, Singer, & Snow,
2005). Of the many component skills that comprise language ability, we examine
vocabulary and talkativeness as indicators of representational breadth and communi-
cativeness, respectively. Vocabulary is associated with the sophistication of toddlers’
symbolic behaviors in play (Tamis-LeMonda & Bornstein, 1994), indicating underly-
ing representational skills. Yet it may be children’s talkativeness that directly engages
others in interaction, serving the communicative function of language. We will test the
relationship between these two components of language and the two social skill
outcomes.

Pointing

Gestures are intentional motor acts that usually serve to communicate with another.
Emerging around nine months, pointing is one of the earliest gestures (Carpenter,
Nagell, & Tomasello, 1998; Crais, Douglas, & Campbell, 2004) and a primary means
of intentional communication in infancy (Leung & Rheingold, 1981). Children are
capable of using systems of symbolic gestures that represent objects or concepts in
their absence (Acredolo & Goodwyn, 1988). But pointing is a simple gesture that can
refer to any number of different objects, which makes pointing non-symbolic by some
criteria (Werner & Kaplan, 1963). However, early pointing predicts children’s later
vocabulary (Blake, Vitale, & Osborne, 2005; Rowe, Ozcaliskan, & Goldin-Meadow,
2008) and the timing (McEachern & Haynes, 2004) and complexity of their first
sentences (Iverson & Goldin-Meadow, 2005). Thus, pointing is an early indicator of
later representational skills.

Goldin-Meadow (2007) argues that pointing facilitates the child’s first experiences
of shared intentionality and shared meaning, which Vygotsky (1934/1986) proposed is
the intermental context in which children learn symbols. Further, pointing can be used
by very young children to represent an absent referent (Liszkowski, Carpenter, &
Tomasello, 2007), bringing into question the idea that pointing is not representational
or symbolic, and serves only as a communicative function of language. Thus, we
expect pointing to serve the communicative function of language and to promote
communicative aspects of social skills, but we also examine whether pointing serves
the representational function of language by testing whether it supports the develop-
ment of social-emotional concepts.

Despite evidence of a positive relationship between infants’ pointing and language
development, Rodrigo, González, and Ato (2006) found that during later toddlerhood
pointing and other instrumental gestures are negatively related to language. That is,
although pointing is a central tool for communication in infancy, those pointing more
often during toddlerhood are usually not yet using more specific representational
gestures and words. Therefore, we question whether pointing consistently predicts
children’s social development throughout toddlerhood, whether its relation to social
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skills becomes negative, or if the effect of pointing on social skills simply wanes as it
is eclipsed by vocal words.

The Relation Between Symbol Skills and Social Development

Despite the fact that both symbol and social skills are undergoing rapid development
in early childhood, the relation between these domains in young children is relatively
unexplored. The development of language and social skills are clearly related in
preschool and middle childhood, including the development of emotional intelligence
(Zeidner et al., 2003), social understanding (Baldwin & Moses, 2001), and self control
(Vaughn, Kopp, & Krakow, 1984), even when age and developmental timing are taken
into account (Cassidy, Werner, Rourke, Zubernis, & Balarman, 2003). Additionally,
young children’s use of and ability to follow others’ pointing predicts their ability to
engage others in joint attention (Carpenter et al., 1998), whereas less frequent gestur-
ing predicts deficits in joint attention, as seen in children with autism spectrum
disorders (Mitchell, Brian, & Zwaigenbaum, 2006). In sum, the connection between
language and social skills is well-established for middle childhood. However, evidence
linking these domains in early childhood is largely correlational, and longitudinal work
has focused on atypically developing children.

We suggest that symbol skills—gestures and words—actually support social devel-
opment in multiple ways. We propose that the two roles of symbols, communication,
and representation, can be seen in their association with two different social skills:
children’s abilities to engage others in interaction, and their understanding of social-
emotional concepts seen in their ability to actively represent social content in their play.
We posit that, as communicative tools, symbols facilitate engagement of others in
interaction. Further, in their representational function, symbols are mental tools
(Vygotsky, 1934/1986) with which to understand social experiences and construct
concepts of the social world.

Symbol Skills as Communicative Behavior Help Children Engage Others

Joint attention in infancy, engagement of others in preschool, and social competence in
later childhood form a continuum of skills for interacting with others by controlling
one’s own actions and reactions (Mundy & Acra, 2006). By 12 months, most infants
are adept at co-ordinating their social behaviors to engage, re-engage, and direct the
attention of a partner in joint attention (Morales, Mundy, & Crowson, 2005); and
individual differences in these skills persist over time (Striano & Rochat, 1999). These
engagement skills and inter-individual variations therein become more elaborate as
attention spans grow and children control a broader array of behaviors used to engage
others (i.e., showing, sharing).

Language and gestures are used to engage others in communicative interaction. As
the earlier anecdotes illustrate, preverbal children use gestures to engage others in joint
attention (i.e., Crais et al., 2004). Further, an early sign that a child will have difficulty
in social interactions is lack of gesture use in infancy (Yirmiya, Gamliel, & Pilowsky,
2006), and preschoolers with language delays have difficulty co-ordinating play with
their peers (Horowitz, Jansson, Ljungberg, & Hedenbro, 2005). Looking early in
development at both symbol skills indicators, we ask how children’s gestures and
language each contribute to children’s engagement skills during toddlerhood.
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Symbol Skills as Mental Tools Facilitate Development of Social-emotional Concepts

Along with interaction skills, young children develop conceptual understandings of the
social world. These concepts of emotion and social actions develop from simple
dichotomies such as happy vs. not happy or mean vs. nice (Ayoub, O’Conner, Rappolt-
Schlichtmann, Fischer, Rogosch, & Toth, 2006), to include greater and greater differ-
entiation and complexity of subtle social-emotional events (Cunningham & Odom,
1986). Very young children demonstrate their social-emotional concepts through reac-
tions to social situations, and in spontaneous and elicited themes, or concepts, acted out
in their play (Ayoub & Fischer, 2006; Ayoub, Raya, & Russell, 2000; Dunn & Hughes,
2001). The ability to pretend or ‘pose’ a variety of thematic material increases through
early childhood; by the time they are 4–5 years old, children have developed a sense of
cause and consequence between emotions and social actions (Lagattuta & Wellman,
2001) and have organized their representations of social actions into complex themes
(Nelson & Ayoub, in press).

In addition to displaying social concepts, we propose that symbols actually help
children construct and organize concepts of the social world. Vygotsky (1934/1986)
suggested that symbols become the tools with which individuals construct knowledge,
making sense of their experiences. Though the relation between domains may be
bi-directional, there is evidence supporting Vygotsky’s notion that earlier symbol skills
support later social skills, but this relation has only been tested in fully verbal children
(Astington & Jenkins, 1999). We extend Vygotsky’s ideas to younger children and look
at early indicators of these symbolic tools. We ask whether both words and gestures
simply display concurrent social-emotional concepts during play, or if they facilitate
the growth of young children’s social-emotional concepts over time.

The Current Study

We investigate the relation of symbol skills to two distinct social skills, and ask: (1) Do
symbolic behaviors—in their communicative function—support the development of
children’s skills in engaging others in interaction? (2) Do symbolic behaviors—in their
representational function—support children’s conceptual understanding of the social-
emotional world? We examined toddlers’ developmental trajectories in engagement
skills and social-emotional concepts and the degree to which variation in children’s
initial levels and growth rates in these domains varied as a function of three indicators
of symbol skills: pointing frequency, talkativeness, and vocabulary.

Hypotheses about Engagement

To investigate the communicative role of symbols, we examined the growth of chil-
dren’s skills in engaging others. We hypothesized that children’s pointing frequency
and talkativeness would predict the level of engagement skills at each time, showing
that children’s use of symbols supports their concurrent engagement of others. We had
two sub-hypotheses regarding pointing: first, early pointing—as an indicator of social
awareness—would predict the rate of change in engagement, and second, later pointing
would be less predictive of engagement skills than earlier pointing as growth in
children’s spoken language becomes their primary means of engaging others. Further,
we tested whether vocabulary is uniquely important to engaging others when account-
ing for a child’s talkativeness.
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Hypotheses about Social-emotional Concepts

To investigate symbols as mental tools, we examined the growth of the number and
elaboration of children’s social-emotional concepts acted out in play. We predicted that
vocabulary, an indicator of representational breadth, would be uniquely important in
the development of social-emotional concepts, controlling for children’s talkativeness.
Further, we explored whether early pointing, as an indicator of symbol skills, also
predicts the growth of later social-emotional concepts. Consistent with the idea that
symbol skills facilitate the development of social skills over time, we hypothesized that
early pointing and vocabulary would predict the rate of change in the number of unique
social-emotional concepts and the elaboration of social-emotional concepts acted out
in play, even when accounting for the effects of concurrent language and gesture
displaying social-emotional concepts.

Accounting for Interaction Context

We examined children’s social and symbol skills in the context of their interactions
with their mothers. The parent–child relationship is central to children’s developing
social skills and, according to Vygotsky (1934/1986), it is in this context that children
internalize the symbols they will use to construct knowledge of the world. However, it
is possible that mothers’ language and pointing may drive any observed variation in
children’s social or language skills. For example, mothers’ language use and literacy
skills predict variation in children’s vocabulary (e.g., Pan et al., 2005). Therefore, we
account for maternal language and pointing during interactions to examine the impact
of children’s own symbol skills on their social skills.

Current Contribution

This article extends the research linking language and social skills in several ways.
Rather than treating language as a control variable, we investigated the role of symbol
skills in the development of social skills. We examined the relation between these
domains earlier in development than previously reported; this earlier look is facilitated
by our inclusion of gestures, as well as speech. Also, our use of three waves of
longitudinal data allowed us to investigate growth trajectories and ask whether early
symbol skills predict children’s rate of growth in social skills, as well as their level of
skills at each time.

Methods

Sample

Our dataset included 108 mother–child dyads in the New England site of the national
longitudinal study on the effectiveness of Early Head Start (U.S. Department of Health
and Human Services, Administration for Children and Families, 2002). Children were
predominantly European-American (91 percent) and exposed primarily to English at
home (99%). Families qualified for the Early Head Start (EHS) intervention primarily
because of low family income; the average annual family income was $11 237 USD
(SD = $7778). Forty percent of mothers had a high school education or equivalent; 28
percent had less than a high school education, and 32 percent had more.
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Procedures

Children and parents were enrolled in the study before the child’s first birthday.
Families eligible for EHS were recruited during a 27-month period through posted
flyers, door-to-door visits, and social service providers. Families were randomized to
the EHS intervention or control group as they entered the study, though the two
groups are combined for the purposes of the current study. Data were collected in
three waves when children were approximately 14, 24, and 36 months of age. One
hundred forty-six families were recruited at the Vermont site, and 108 agreed to be
videotaped. There was some expectable attrition between the first and third waves of
data collection; 108 mother–child dyads were videotaped when children were 14
months old, 94 dyads participated at 24 months, and 75 at 36 months. There were no
significant differences between the remaining families at wave three and the full
sample in terms of baseline sociodemographic characteristics (see Love et al., 2005;
See U.S. Department of Health and Human Services, Administration for Children and
Families, 2002 for complete information on recruitment and randomization proce-
dures, and attrition).

Children and their mothers were videotaped for 10 minutes during a semi-structured
play task called the ‘three bag’ task, similar to that used by Vandell (1979). At the
beginning of the three bag task, mothers were given three bags each containing
age-appropriate toys meant to facilitate interaction. The first bag contained a book, the
other two bags contained sets of several toys each. Dyads progressed through the bags
at their own pace. Videotapes were coded using several different coding schemes for
language and social skills, described further below. Coders of language were distinct
from coders of social skills; coders were naïve to the scores on other measures and the
hypotheses of the current study. Pointing gestures were coded for a randomly selected
subsample of 60 children that did not differ significantly from the total sample in
demographic characteristics.

Variables

Each predictor, control, and outcome variable is described in more detail below;
univariate statistics are displayed in Table 1.

Predictor Variables. Our primary predictor variables are those measuring children’s
symbol skills: pointing frequency, talkativeness, and vocabulary. We also use child age
to predict basic change over time.

Child age. Child age was measured as the difference between child’s date of birth
and date of data collection at each wave; there was some variance around the target
ages at each time.

Child symbol skills. Dialogue between mothers and children was transcribed ver-
batim using the codes for human analysis of transcripts (CHAT) system which is part
of the child language data exchange system (CHILDES; MacWhinney, 2000), a stan-
dard language coding and analysis system for the study of children’s language in the
context of child-adult or child-peer interaction. Each instance of pointing was noted in
the transcripts. Transcripts were created for every mother–child pair each time. Symbol
skill variables were created by extracting information from the transcripts using
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standard commands in the computerized language analysis (CLAN) software which is
part of CHILDES.

Child’s pointing frequency (POINT) is the total number of point gestures during the
10-minute interaction. Talkativeness (TALK) is the total number of words the child
produced in the transcript, and vocabulary (VOCAB) is the number of unique words the
child said during the interaction, taking out any repetitions to calculate an expressive
vocabulary. To answer our questions regarding the role of early pointing in predicting
later social development, as well as concurrent pointing predicting current level of
skills, we used both time-varying and early, time-invariant pointing at 14 months
(EARLY_POINT) in our analyses.

Control Variables. Mothers’ language and pointing during the same mother–child
observations were recorded as part of the transcription of children’s language. We
created three language variables for mothers, parallel to the child variables, to control
the potential influences of maternal language on our outcomes and predictors: maternal
pointing (MOM_POINT), maternal talkativeness (MOM_TALK), and maternal
vocabulary (MOM_VOCAB).

Table 1. Mean and Standard Deviation for Predictor, Control, and Outcome
Variables at Each Wave

Variables Wave 1 Wave 2 Wave 3

Predictors
Child age (AGE) 14.57 24.57 37.03

(1.22) (1.23) (1.77)
Pointing (POINT) 2.58 5.62 5.07

(3.61) (8.10) (7.69)
Talkativeness (TALK) 4.99 87.81 190.88

(9.26) (67.69) (97.09)
Vocabulary (VOCAB) 2.67 37.63 73.17

(4.14) (24.72) (27.15)

Controls
Mothers’ pointing (MOM_POINT) 11.66 13.00 11.81

(10.06) (9.30) (9.00)
Mothers’ talkativeness (MOM_TALK) 80.02 105.96 108.09

(44.11) (47.26) (44.15)
Mothers’ vocabulary (MOM_VOCAB) 32.57 50.13 57.69

(14.42) (20.58) (22.80)

Outcomes
Engagement (ENGAGE) 3.98 4.54 4.85

(1.20) (1.25) (.97)
Number of concepts (N_CONCEPTS) 1.14 1.48 1.28

(.98) (.99) (1.12)
Elaboration of concepts (E_CONCEPTS) 1.79 2.06 2.37

(3.67) (5.94) (7.10)
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Outcome Variables. Children’s ability to engage others during play and the social-
emotional concepts in their play, observed during mother–child interactions, are
described below.

Engagement. Child’s engagement (ENGAGE)—defined as the degree to which a
child interacted with her mother positively, and initiated, maintained, and responded to
social bids—was scored on a scale of 1 (very low) to 7 (very high) based on both the
quantity and quality of observed behaviors. Indicators of children’s engagement
included approaching or physically orienting to mother, establishing and maintaining
eye contact, positively responding to mothers’ initiations, directing or sharing expres-
sions with mother, and engaging the mother in play or sustaining play which the mother
initiated. Scoring was done by a team of graduate students naïve to the hypotheses of
this study and the children’s scores on the other measures. Coders achieved 85 percent
agreement prior to independent coding; agreement was reassessed on 15 percent of
observations, and agreement was 91 percent (intraclass correlation .68) (see Ipsa, Fine,
Halgunseth, Harper, Robinson, & Boyce, 2004 for further information on the scale and
reliability).

Social concepts. Each social-emotional concept displayed by children during their
play was coded from the same 10-minute videotaped episode using an adaptation of the
Themes and Emotions coding scheme developed by P. Raya (Ayoub et al., 2000). With
or without language and gesture, children represent social-emotional concepts in their
play, particularly during pretend play, which can be identified by observers (e.g., a child
pretending one character is being chased by another shows the concept of danger/
threat, whereas a character taking care of another—e.g., brushing hair or feeding—
shows the concept of nurturance). Each concept coded was mutually exclusive, and
together the list of concepts was exhaustive for this sample. No distinction was made
when a social concept was first initiated by the child or by the mother, but the child had
to actively further the social concept in his or her play in order to have it coded. Each
concept displayed by the child was recorded each time it occurred during mother–child
interaction, thus we know the number of unique concepts displayed during play
(N_CONCEPTS variable).

A second variable measures children’s elaboration of social-emotional concepts
(E_CONCEPTS), calculated as the percentage of play in which the child was repre-
senting a social-emotional concept that was not simply a routine.2 Important to the
analysis of our hypotheses, the coding of concepts did not rely on a child’s verbal or
gestural expression of related social content; rather, the coding of concepts took into
account the content and context of children’s play behavior. Reliability of this measure
was established using Cohen’s Kappa (Bakeman & Gottman, 1987), and was high, on
average, across the interrated tapes (Kappa = .88). (See Appendix 1 for complete list
and description of concepts.)

Analysis and Results

We have two distinct sets of hypotheses for the two social skills outcomes; thus, we
have two sets of analyses, though the variables and parameters share common inter-
pretations. For the sake of clarity, we describe each set of analyses separately. (For
complete information on the models fitted, and the details of their interpretations,
contact the first author.)
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Prior to analysis, we centered age at 14 months (AGE-14). We also transformed
all symbol skills predictors (POINT, EARLY_POINT, TALK, VOCAB) and controls
(MOM_POINT, MOM_TALK, MOM_VOCAB), as well as the elaboration of concepts
(E_CONCEPTS) variable using the square root transformation to normalize their
distributions. However, we present the de-transformed values in their original units in
the tables and figures.

Engagement

Engagement Analysis Plan. Using SAS PROC MIXED (SAS Institute Inc., Cary, NC),
full maximum likelihood method of estimation, we fit a series of multilevel growth
models to address our hypotheses about the effects of symbol skills on engagement
skills (see Singer & Willett, 2003, for use of SAS PROC MIXED in fitting individual
growth models). To establish the underlying shape of development for engagement
skills during toddlerhood, we fit an unconditional quadratic growth model using the full
sample of 108 children with social skills measures.

To address our hypothesis that pointing and talkativeness would each predict the
level of engagement at each time, we entered the time-varying predictors POINT and
TALK in separate models using the 60 dyads with complete data. To test whether
early pointing predicts future engagement, we entered both the early- and time-
varying predictors (EARLY_POINT, POINT) in the model, interacting early pointing
with child age (AGE-14) to determine whether early pointing predicts the rate of
change in child engagement. Also, to test whether the impact of pointing on engage-
ment wanes as children get older, we interacted time-varying pointing with child age.
We tested whether vocabulary predicted engagement skills when accounting for talk-
ativeness by including VOCAB in the model with TALK. We also interacted TALK and
VOCAB with child age to test for the possibility that their effects on engagement
change over time. Finally, to test whether pointing contributes to engagement when
accounting for language, we included all three symbol skills predictors together in the
same model.

We added maternal talkativeness, vocabulary, and pointing as control variables any
time the parallel child behavior was in the model. After our initial analyses we realized
that controlling for maternal language may be over-controlling for the effects of
children’s pointing, that is, maternal language may be one mechanism by which
children’s pointing affects engagement. Children’s pointing draws language from
mothers (Goldin-Meadow, Goodrich, & Sauer, Iverson, 2007) that may affect both
children’s subsequent language skills and their engagement with mothers. Thus, we
created a post hoc model testing the effects of children’s pointing on engagement skills
controlling for children’s but not mothers’ language.

Engagement Findings. The results of our analyses on engagement are presented in
Table 2. The values of the fitted parameters for pointing, talkativeness, and vocabulary
may appear small, however, they are the values for the increase in engagement for each
additional gesture or word the child performed during the 10-minute interaction.
Children’s engagement skills increase steadily (linearly) through toddlerhood (Model
A), displayed in Figure 1a.

How does pointing affect the development of engagement skills? As predicted,
time-varying pointing affected children’s concurrent engagement skills, such that
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greater pointing increased the level of engagement at each time (Table 2, Model B).
Figure 1b shows the effect of time-varying pointing on children’s engagement with
mothers. By 36 months, children who pointed one standard deviation more than
average were one-third of a standard deviation higher in engagement than their average
peers.

Counter to our hypotheses, early pointing did not predict the rate of change in
engagement, nor did the effect of pointing wane as children got older. It appears that
pointing is a stable contributor to toddlers’ skills in engaging their mothers, even
controlling for mothers’ pointing. However, when either children’s talkativeness or
vocabulary and the parallel maternal variable were added to the model, the effect of
pointing was diminished and became no longer significant. We initially believed that
this was because children’s language takes over the role of pointing. However, when we
tested a model in which pointing and children’s vocabulary, but not mothers’ pointing
or vocabulary, were included, the results (Table 2, Model E) showed that pointing does
remain a significant predictor of children’s engagement if mothers’ behaviors are not
controlled. That is, children’s language does not take over the role of pointing, but
mothers’ language mediates the effect of child pointing on engagement skills.

How do children’s talkativeness and vocabulary affect the development of engage-
ment skills? Consistent with our hypothesis, children’s talkativeness at each time
predicted their concurrent levels of engagement (Table 2, Model C), and the effect of
talkativeness was stable over time. However, when both talkativeness and vocabulary
were in the model, it was vocabulary, rather than talkativeness, that affected children’s
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High vocabulary
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Child age in months 
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Figure 1. Effects of Pointing and Language on the Development of Children’s
Engagement Skills. (a) Unconditional Linear Growth of Child’s Level of Engagement
from 14 to 36 Months of Age. (b) Effect of Child’s Pointing on Level of Engagement,
Controlling Mother’s Pointing. (c) Effect of Child’s Vocabulary on Level of Engage-
ment, Controlling Child’s Talkativeness, and Mother’s Talkativeness and Vocabulary.
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engagement (Table 2, Model D). Further, the effect of vocabulary increased as children
got older (see the interaction between vocabulary and child age in Models D and E).
Children who used a wider vocabulary, regardless of how talkative they were, engaged
their mothers more throughout toddlerhood (Figure 1c). As both the variance in
vocabulary and the strength of its impact grow, the cumulative impact of vocabulary
results in a widening disparity in engagement, such that by 36 months children who
were one standard deviation above average in vocabulary were one half of a standard
deviation higher in engagement than children with average vocabularies.

Social-emotional Concepts

Concept Analysis Plan. As with engagement, we used SAS PROC MIXED and started
with unconditional growth models for the number of unique concepts (N_CONCEPTS)
and elaboration of concepts (E_CONCEPTS) to describe their underlying shapes of
development. We tested the effects of pointing and vocabulary independently, then
included TALK in the vocabulary model to see the unique contribution of vocabulary
controlling talkativeness. To test our hypothesis that early symbol skills help children
build social concepts, we used the EARLY_POINT predictor, including its main effects
and interaction with age to determine whether it predicts the rate of change in children’s
concepts over time. To apply the most stringent test, we included the time-varying
predictor POINT in the models to see whether early pointing predicts development of
concepts controlling the concurrent contribution of pointing. Finally, we included both
early and time-varying pointing and vocabulary in the same model to see if early
pointing still contributes to the development of social-emotional concepts accounting
for children’s growing vocabularies. Mothers’ pointing, vocabulary, and talkativeness
were included as controls when the parallel child predictors were included.

Concept Findings. Below, we focus on the results for the number of different concepts
in children’s play (Table 3), and present the results for elaboration of concepts
(Table 4) as they complement or contradict the results for number of concepts.

The average number of social-emotional concepts children displayed during play
increased modestly between 1 and 2 years of age, then decreased slightly to 3 years of
age (see the linear and quadratic rates of change in Table 3, Model A, and the trajectory
in Figure 2a). Looking at the elaboration of themes (Figure 2b), it appears that the
decline in number of concepts is because of the fact that children spent more time
elaborating each concept, and playing out each theme longer as they get older.

How does pointing affect the development of social-emotional concepts in children’s
play? Both early and time-varying pointing predicted the number of social-emotional
concepts children displayed during play (Table 3, Model B). Even controlling for
children’s vocabulary and mother’s pointing and vocabulary, early pointing still had a
significant positive effect on the growth rate of the number of social concepts (Table 3,
Model D). Further, early pointing also affected the growth rate of elaboration of
concepts, even controlling children’s and mothers’ vocabulary and talkativeness (see
Table 4, Model C). Figure 3a and b show the effects of early pointing on the develop-
ment of the number and elaboration of concepts. Figure 3a contrasts the trajectories of
the numbers of concepts for three prototypical children who use average levels of
time-varying pointing and vocabulary, but are at average and one standard deviation
above and below average, in early pointing (0, 2.6, and 6.2 gestures, respectively). As
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Table 4. Elaboration of Concepts—Taxonomy of Fitted Multi-level Models for
the Effects of Children’s Pointing, Vocabulary, and Talkativeness on the Develop-
ment of Children’s Elaboration of Social-emotional Themes During Play from 14
to 36 Months of Age (N = 108), Controlling for Mothers’ Pointing and Language

Parameter

Model A
baseline
model

Model B
pointing

Model C
pointing,

vocabulary, and
talkativeness

Fixed effects
Initial status at 14 months

INTERCEPT g00 .4727*** .4053* .1573
(.1057) (.1972) (.2994)

EARLY_POINT g01 -.01042 -.01061
(.01179) (.01214)

Linear rate of change each month
(AGE-14) g10 .0068 -.0115 -.0253†

(.0064) (.0097) (.0152)
EARLY_POINT*

(AGE-14)
g11 .00022* .00021*

(.00004) (.00004)

Main effect of child’s pointing
POINT g30 .00667 .00250

(.00503) (.00560)
Main effect of child’s talkativeness

TALK g40 .02028*
(.00366)

Main effect of child’s vocabulary
VOCAB g50 -.04215†

(.01086)
Main effect of mom’s pointing

MOM_POINT g70 .00056 .00014
(.00260) (.00320)

Main effect of mom’s talkativeness
MOM_TALK g80 -.00012

(.00510)
Main effect of mom’s vocabulary

MOM_VOCAB g90 .00828
(.01332)

Variance components
L 1: Within person

over time
s 2

e .7198*** .6908*** .6627***

L 2: Between person
in intercept

s 2
0 .2440** .2173** .2207**

Goodness-of-fit
Deviance 597.8 545.1 538.8

* p < .05; ** p < .01; *** p < .001; † p < .10.
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seen in Figure 3a, early pointing affects the shape of growth in concepts, that is, it
affects the linear and quadratic rates of change in the number of concepts children
display during their play. Children who point a lot as infants increased their number of
concepts rapidly compared with their peers who did not point at all and showed almost
no change in concepts.

Figure 3b3 shows three prototypical trajectories of elaboration of concepts for chil-
dren who used average early pointing, and were one standard deviation above and
below average. Children who showed average pointing as infants had a modest increase
in their elaboration of social-emotional concepts through toddlerhood. Those pointing
more in infancy showed a rapid and steady increase in elaboration of social concepts;
by the time they were 36 months, 8 percent of their play time was spent in playing at
themes with social content, nearly a whole standard deviation above the average for
that age. Those who were not observed to point at all in the infant measurement showed
a slow decline in elaboration of social-emotional concepts.

How does language affect the development of social-emotional concepts? Time-
varying vocabulary predicted the number of unique social-emotional concepts in play
controlling for children’s talkativeness and mothers’ vocabulary and talkativeness
(Table 3, Model C). Further, there was a significant interaction between vocabulary and
age; that is, the effect of vocabulary on concepts increased over time. Figure 4a reveals
that although vocabulary has little impact on concepts initially, its impact grows and
by 36 months there is a difference of .42 standard deviations in the number of
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Figure 2. Average Development of Social-emotional Concepts in Play for Children
from 14 to 36 Months of Age. (a) Average Trajectory of the Number of Social-
emotional Concepts During a 10-minute Play Episode for Children from 14 to 36
Months. (b) Average Trajectory of the Elaboration of Social-emotional Concepts
During a 10-minute Play Episode for Children from 14 to 36 Months.
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concepts between children who are one standard deviation above and below average in
vocabulary.

Turning to the elaboration of social-emotional concepts, it is children’s talkative-
ness, rather than vocabulary, that has a greater impact (Table 4, Model C). Figure 4b
shows the impact of talkativeness on the percentage of children’s play that included a
social-emotional concept, controlling for child pointing and vocabulary, and mothers’
pointing, talkativeness, and vocabulary. Greater talkativeness is associated with a rapid
increase in the elaboration of social-emotional concepts between 14 and 24 months of
age, followed by a slight decline. Whereas children with average talkativeness display
social-emotional themes in a maximum of 6 percent of their play, more talkative
children (by one standard deviation) include social-emotional concepts in over 15
percent of their play.

Discussion

We set out to discover what roles symbol skills—including both gestures and words—
play in the development of social skills during toddlerhood. We asked whether symbol
skills are communicative tools contributing to a child’s ability to engage another in
interaction. Further, we asked whether they are mental tools that help children build
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Figure 3. Effects of Early Pointing on the Development of Social-emotional Concepts
in Children’s Play. (a) Effect of Early Pointing on the Development of the Number of
Unique Social-emotional Concepts in Children’s Play, Controlling Children’s and
Mothers’ Time-varying Pointing and Vocabulary. (b) Effect of Early Pointing on the
Development of the Percentage of Children’s Play that Contains Social-emotional
Concepts, Controlling Children’s and Mothers’ Time-varying Pointing, Talkativeness,
and Vocabulary.
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social-emotional concepts. Overall, our results are consistent with our hypothesis that
symbol skills—both words and gestures—are tools for both communication in and
representation of the social-emotional world, even at this very young age. Though the
subtleties of their influences on each outcome varied, all three indicators—pointing
gestures, talkativeness, and vocabulary—contributed to children’s social skills. Most
interestingly, early pointing predicted the rate of development in social-emotional
concepts, providing evidence that pointing is a rudimentary symbol skill in early
development and may serve as a tool for representation as well as communication in
the social-emotional domain. That is, the gestures used by Ji-Yun and Daniel in our
earlier anecdotes may do more than simply display their social skills; they may actually
help these young children build their concepts of the social-emotional world.

Early Symbol Skills as Communicative Tools? Effects of Symbol Skills
on Engagement

On average, children’s skills in engaging their mothers increased from 14–36 months.
As expected, both words and gestures predicted children’s abilities to engage others in
social interaction. Our results are consistent with our prediction that symbol skills, as
communicative tools, would help children engage their parents concurrently, that is,
that the time-varying predictors pointing and talkativeness would be more predictive
than the early measures of these same skills. However, two findings surprised us.
Firstly, pointing remained a significant predictor of engagement across the three time
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Figure 4. Effects of Language Skills on the Development of Social-emotional Concepts
in Children’s Play. (a) Effect of Children’s Time-varying Vocabulary on the Number of
Social-emotional Concepts in their Play, Controlling for Children’s Pointing and
Mothers’ Pointing and Vocabulary. (b) Effect of Children’s Time-varying Talkativeness
on the Elaboration of Social-emotional Concepts in Play, Controlling for Children’s
Pointing and Vocabulary, and Mothers’ Pointing, Talkativeness, and Vocabulary.
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periods, even when accounting for spoken language. We had expected the role of
pointing to diminish over time, particularly when controlling for language. This finding
may indicate that pointing remains a unique part of the communication system children
use to engage others, rather than being subsumed within vocal language.

The second surprise was that children’s vocabulary was more strongly related to
engagement than talkativeness. We expected talkativeness to be more important as a
gauge for motivation or willingness to engage. However, it may be that vocabulary is
an indicator of the range of meaningful dialogue a child can share with another. A
greater vocabulary indicates an increased potential for shared meaning. Thus, the
representational function of language also facilitates engagement.

These results elicit the question: Would an early language intervention increase
children’s ability to engage others? Our empirical growth plots for vocabulary revealed
that individual children often transition up or down in their language skills rank, with
corresponding changes in engagement. This provides preliminary evidence that change
in the trajectory of symbol skills is accompanied by change in the engagement trajec-
tory, but this should be confirmed experimentally with young children given a language
intervention, as has been done with older children (Burnard, 1996). Further, the
relation between symbol skills and engagement skills should be studied in other social
relationships. Although the mother–child relationship is an important one in which to
develop and display social skills, mothers tend to understand children’s intentions
relatively well even when their language is not clear. Symbol skills may be even more
critical for engaging less familiar others, such as peers or teachers.

Early Symbol Skills as Mental Tools? Effects of Symbol Skills on
Social-emotional Concepts

Our central question was whether early symbol skills—such as gestures and words—
actually help children develop a representational repertoire of social-emotional con-
cepts, rather than just displaying their existing conceptual repertoire. That is, do they
act as mental tools with which children build their understanding of the social world?
We tested this question by examining the roles of early indicators of symbol skills to
see if they predicted the rate of change in children’s later social-emotional concepts, or
whether they just displayed concepts concurrently. We applied the most conservative
test of this question allowed by our data; we included both time-varying (current) and
early symbol skills (at 14 months) in the same analysis. The results showed that early
pointing frequency was positively associated with the development of later social-
emotional concepts, including both the number of unique concepts and the elaboration
of concepts in play, even above the simultaneous effects of later pointing, vocabulary,
and talkativeness which increased the concurrent levels of concepts. Therefore, we
suggest that early pointing actually predicts children’s ability to build a repertoire of
social-emotional concepts, acting as a mental tool to increase their rate of concept
development and elaboration over time.

Our interpretation of these findings on pointing is consistent with two bodies of
literature on pointing. Tomasello, Carpenter, and Liszkowski (2007) examined the role
of pointing in infants’ growing social awareness and posited that pointing reveals
rudimentary awareness of and intention to manipulate others’ mental states, which is
consistent with our results showing that pointing is a means for children to engage
others. But, we actually posit that pointing plays a role in building social concepts, a
hypothesis consistent with the work of Goldin-Meadow (2005b). Examining the role of
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pointing in cognition and language development, Goldin-Meadow proposes that
gesture can take on the function of representation, or thought, when used alongside
spoken language. However, we found that early pointing, prior to fluent vocal expres-
sion, predicted development of social concepts. Thus, we speculate that gesture may
support and reveal thought both alone and with vocal language. Whether we think of
pointing as primarily communicative, or as indicating more abstract social awareness
and symbol skills, our results make it clear that in infancy pointing is a strong predictor
of toddlers’ social development.

Parent-child Interaction as a Possible Mediator between Children’s Symbol and
Social Skills

The results from our study showed that children’s pointing and vocabulary predicted
concepts even while controlling for mothers’ pointing and language; however, there may
be a dynamic transaction between child and mother behavior which helps to explain the
power of pointing in predicting concept development. Young children’s gestures draw
language from parents (Goldin-Meadow et al., 2007), and mothers’ verbal responsive-
ness to children’s pointing predicts language development (Goldin-Meadow et al.,
2007).Thus, enriched adult language—elicited by child pointing—may be a mechanism
by which pointing influences children’s development of social concepts.

Further, children as young as 12 months old use pointing to share their attentional
foci with adults (Liszkowski et al., 2007), which facilitates shared meaning, the begin-
ning of both social cognition (Carpenter et al., 1998; Trevarthan, 1979) and the under-
standing of shared symbol systems which leads to language development (Tomasello
& Farrar, 1986). It may be that the children in our sample who used more pointing also
engaged more in joint attention, which then led to the development of both more shared
symbols and greater social cognition. Thus, though symbol skills predict children’s
social concepts even when accounting for mothers’ language, they cannot be seen as
independent of the context of parent-child interaction.

Future Directions

Bidirectional Relation between Symbol and Social Skills. The current findings do not
rule out a potential bi-directional relationship between social skills and symbol skills.
Vygotsky (1934/1986) believed the two domains are linked inextricably. Many studies
have found that variations in social interactions between parents and children predict
language development (i.e., Feldman & Greenbaum, 1998; Laasko, Poikkeus, &
Eklund, 1999), and it is easy to see how children’s social skills could support language
development through the language they elicit from caregivers. It is likely that symbol
and social skills support one another in multiple complex ways, intertwining and
integrating as they develop in typical individuals. Further experimental, longitudinal
studies are needed to understand the intricate relation between these domains from
infancy through childhood.

Possible Early Intervention: Symbol Skills as Social Tools. The current findings point
to possible interventions. Providing infants and toddlers with symbolic tools earlier
may help them engage parents and build knowledge of social-emotional concepts. It is
possible that language- and gesture-rich environments may promote both symbol and
social skills. The availability of curricula on using symbolic gestures with infants is an
opportunity to test the relation between domains of development experimentally.
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Limitations

Though the current findings are informative, our methods were limited in ways that
prevented further exploration of the relation between symbol and social skills. Using
only three waves of data limited us to modeling only a quadratic growth trajectory; we
would need at least one or two more data points to further elucidate the true underlying
shape of the developmental trajectories. Further, it would be worthwhile to follow these
skills into later time points, however, lack of vertically equitable measures, those that
measure the same concept but grow meaningfully over time, keeps us from doing so.
Even the most commonly used measures of development (i.e., MacArthur communi-
cative development inventory [CDI], Peabody picture vocabulary test [PPVT]) are not
vertically equitable because they are standardized for each age.

We were forced to constrain some of the variance components in our analyses because
we had insufficient data to estimate all of them. Though we allowed the intercepts and
linear rates of change to vary across children, we constrained the quadratic rates of
change and the effects of other Level 1 predictors to be the same across all children.

More importantly, we could not disambiguate parents’ influence on our measures of
children’s social skills. Though children’s skills were measured as distinct from adult
behavior, and we accounted for the effects of maternal language, there may be impor-
tant interplays between adult and child social and symbol behavior as discussed above.
Further studies should aim to understand how the dynamic interplay between domains
within the child interacts with the same domains in the child’s social context.

Conclusions

This study provides evidence that symbol skills, including both gestures and words,
predict the development of children’s social skills. The finding that early pointing
facilitated development of later social-emotional concepts reveals early symbol skills
as mental tools that help children build their understanding of the social world. Future
studies should probe this early intersection of domains further to disentangle the
bidirectional influences of symbol and social skills within the child and the bidirec-
tional influences of children and their social contexts.
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Notes

1. These anecdotes were observed by author Claire Vallotton at the UC Davis Center for Child and
Family Studies, a laboratory school where symbolic gestures are modeled by caregivers. Names have been
changed, but ages are accurate.

2. Routines were the most common theme in children’s play, and were the only coded theme that was not
specifically social in nature. Thus, although children’s playing of a routine theme may display an elaborate
concept, this behavior does not address our question regarding the role of symbols in the development of
social concepts.

3. Figure 3b shows the effect of early gestures on the rate of change in concepts when time-varying
gestures are controlled. However, until 24 months the time-varying and early gestures variables measure the
same behavior; thus, making the effect of early gestures appear negative in the early part of the trajectory.

Appendix 1: Social-emotional Concepts Coded During Children’s Play

Affection: Actions that demonstrate warmth and caring, through physical
or verbal expression.

Affiliation: Actions that give a sense of or desire for inclusion or belonging.
Aggression: Verbal or physical actions that are hostile and destructive, those

that would hurt or cause harm to another.
Blame: Self or other is identified as responsible for a perceived ‘bad’

incident.
Control: Demonstrates a position of power over others. Includes refusal

to co-operate, help or comply.
Co-operation: Turn-taking, helping to get something done, or complying.
Danger/threat: Threatening or scary experience.
Empathy/helping: A worried or concerned look or act to relieve perceived distress

or another.
Failure: Demonstrates inability to take care of self, inability to assert

desire, gives in to another’s demand, inability to resolve,
master, or confront source of conflict, dilemma, or threat.

Mastery: Demonstrates one of the following: (1) ability care for self, (2)
attempt to engage in challenging activity, or (3) achievement
of a goal, (4) a special skill (5) resolving a problem.

None: No themes are apparent in child’s play.
Nurturance: Demonstrates care for another or looks after the physical needs

of another.
Personal/physical Behaves as though s/he is sick, disabled or has an injury.

injury/health:
Rejection: Exclusion of self or other from an activity.
Reparation: Demonstrates ‘making up’ for an accidental or intentional

incident.
Rivalry: Show of competition or striving for the attention of another.
Routine: Routine activity such as shopping, sleeping, and eating.
Sharing or giving: Offering something to another.
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