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It is well established that deictic gestures, especially pointing, play an important role in children’s language development. However, recent evidence suggests that other types of deictic gestures, speciﬁcally
show and give gestures, emerge before pointing and are associated with later pointing. In the present
study, we examined the development of show, give, and point gestures in a sample of 47 infants followed longitudinally from 10 to 16 months of age and asked whether there are certain ages during
which different gestures are more or less predictive of language skills at 18 months. We also explored
whether parents’ responses vary as a function of child gesture types. Child gestures and parent responses
were reliably coded from videotaped sessions of parent–child interactions. Language skills were measured at 18 months using standardized (Mullen Scales of Early Learning) and parent report (MacArthurBates Communicative Development Inventory) measures. We found that at 10 months, showþgive gestures were a better predictor of 18-month language skills than pointing gestures were, yet at 14 months,
pointing gestures were a better predictor of 18-month language skills than showþgive gestures. By 16
months, children’s use of speech in the interaction, not gesture, best predicted 18-month language skills.
Parents responded to a higher proportion of showsþgives than to points at 10 months. These results
demonstrate that different types of deictic gestures provide a window into language development at different points across infancy.
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controlling for spoken vocabulary at 14 months, suggesting that at
the early stages of language development, gesture may be a more
sensitive indicator of later language skill than speech.
Deictic gestures, in particular, have been well researched
regarding their role in language development. Deictic gestures
indicate objects, people, and locations in the environment and
include show, give,1 and point gestures (Capone & McGregor,
2004). Furthermore, deictic gestures, by deﬁnition, depend on the
immediate context, so their referents are clear and are likely to
elicit contingent input from adults (Goldin-Meadow, 2007; Özçalıs
kan et al., 2016). For example, when a child shows or points at a
ball, the caregiver might say, “It’s a ball,” providing a direct label
for the child’s gesture referent. In contrast, conventional gestures
(which are culturally deﬁned; e.g., nodding head for yes) or representational gestures (which are metaphoric; e.g., ﬂapping arms to
indicate ﬂying) can be more arbitrary in forms and can have less a
direct connection between a symbol and its referent, thereby

Early language skills predict children’s long-term social and
educational outcomes (Durand et al., 2013; Pace et al., 2019).
Finding reliable early precursors of language can help us identify
children at risk for language delays and inform interventions that
promote optimal development. One important predictor of language outcomes identiﬁed in the literature is children’s gesture
use. Iverson and Goldin-Meadow (2005) reported that the lexical
items in a child’s spoken vocabulary could be predicted by looking
at which objects the child referenced using gestures, approximately 3 months earlier. Rowe et al. (2008) found that children’s
gesture use at 14 months predicted vocabulary size at 42 months,
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In the present study, give gestures were deﬁned as holding out an
object for a partner to take as deﬁned in some previous studies (e.g.,
Cameron-Faulkner et al., 2015). However, it should be noted that there are
differences in the deﬁnition of give gestures in the literature; for example,
gives were operationalized as requesting for objects, i.e., “extending an
empty open palm toward a ball to convey ‘give ball’” (p. 329) in
Özçalıs
kan et al., 2018, whereas such gestures were coded as “palm-up”
gestures in our data and not examined in this study.
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possibly playing a lesser role in children’s language learning relative to deictic gestures.
Accordingly, many researchers seeking to identify predictors of
language have focused their attention on early use of deictic gestures, especially on pointing. A meta-analysis of 25 research studies on pointing and language development reported that there were
robust associations between the two domains and that these associations became stronger during the second year of life (Colonnesi
et al., 2010). Numerous gesture studies in typical development
have noted pointing as a hallmark gesture and refer to it as the
“most powerful of the deictic gestures” (Aureli et al., 2017, p.
802) and “most important for predicting word onset” (McGillion
et al., 2017, p. 157). Similarly, pointing has been the most frequently studied gesture in autism research (Manwaring et al.,
2018).
While pointing has been closely examined in the literature, there
has been relatively less research on other types of deictic gestures,
such as show and give gestures (Boundy et al., 2016; CameronFaulkner et al., 2015; Moreno-Núñez et al., 2020). However,
recent evidence suggests that show and give gestures may be more
important communicative milestones than previously recognized.
Cameron-Faulkner et al. (2015) found that show and give gestures
emerged around 10 months, prior to points, and were positively
associated with use of points at 12 months (which typically have
declarative or sharing intentions), but not with production of
reaches (which generally are associated with imperative or
requesting intentions). Moreno-Núñez et al. (2020) reported that
children produced show and give gestures toward an intentional
communicative goal much more frequently than point gestures
from 9 to 13 months. Together, these ﬁndings suggest that show
and give gestures precede and predict pointing gestures and may
represent children’s intentional communication in infancy.
Despite the emerging evidence suggesting the important role of
show and give gestures in early communicative interactions, the
development of these gestures has rarely been followed longitudinally in the same children (Bates et al., 1975; Carpenter et al.,
1998; Moreno-Núñez et al., 2020). Considering that show and
give gestures are associated with later points (e.g., CameronFaulkner et al., 2015) and that points predict later language (e.g.,
Colonnesi et al., 2010), it is plausible that show and give gestures
may predict subsequent language outcomes and that they may do
so earlier than pointing gestures. Yet limited research has examined the role of show and give gestures in language development
(Bates et al., 1979; Donnellan et al., 2020). Furthermore, it
remains unknown whether parents respond to a higher proportion
of one gesture type (e.g., shows), compared to other gesture types
(e.g., points). As some research suggests that parental responses
vary as a function of child gestural and vocal communication types
(Leezenbaum et al., 2014; Talbott et al., 2016), it is possible that
parent responsiveness may differ to each of the gesture types and
may also serve as a mechanism in explaining relations between
different gesture types and language development in children.
The goals of the present study were to investigate the emergence of shows, gives, and points in a sample of infants followed
longitudinally from 10 to 16 months of age and to determine
whether and when these gestures best predicted subsequent language skills at 18 months. Additionally, we explored whether parent responses differed as a function of child gesture type. The
speciﬁc research questions are as follows: (1) Does the variation in

children’s production of show, give, and point gestures between
10 and 16 months predict language production and comprehension
at 18 months? (2) Are parents more likely to respond contingently
to one gesture type (e.g., shows) versus another gesture type (e.g.,
points)?

Method
Participants
Data were drawn from a gesture intervention study that intended
to increase use of pointing in parents and their children from diverse
socioeconomic backgrounds (Rowe & Leech, 2019). Parent–child
dyads were recruited using direct mailings as well as advertisements in social media and community in a large metropolitan area
in the Northeast U. S. Fifty families were enrolled in the study.
Among these 50 families, two dyads were excluded because they
did not participate in visits after baseline, and another family was
excluded because the parent participating in the parent–child interaction (described below) changed during the study. Thus, our ﬁnal
sample comprised 47 families (46 mothers, 1 grandmother). Participant characteristics are presented in Table 1. All children had a
minimum gestational age of 37 weeks, had no known developmental diagnosis, and were from primarily English-speaking households
(i.e., English spoken at least 75% of the time).

Procedures and Measures
Institutional review board approval was obtained from Harvard
University (IRB14-2973; “A Gesture Training for Low-Income
Parents to Improve Child Language Development”). Written,
informed consent was obtained from all parents prior to their
children’s participation in the study. Data were collected at families’ homes at child ages 10, 12, 14, 16, and 18 months.

Gesture Intervention
At 10 months (i.e., baseline), families were randomized into a
control or intervention group after demographic information and
videotaped parent–child interactions were collected. Parents in the
intervention group were then shown a 5-minute training video
focused on increasing use of gestures, particularly pointing, with
children. The video emphasized the importance of gestures in promoting child development and showed examples of parent–child
dyads using gestures during play (e.g., how parents can point with
children and respond to children’s gestures). Parents in the control
group did not receive the training video.

Gesture Measures
At 10, 12, 14, and 16 months, parent–child dyads engaged in
15-minute semistructured play interactions at home. Parents were
asked to play with their child as they normally would and were
provided with three bags of age-appropriate toys (e.g., book, shape
sorter, farm set). Of note, a play situation was chosen, as the study
was advertised as a project about play and child development.
Furthermore, the three-bag task is a commonly used situation to
investigate early parent–child communicative behaviors (e.g.,
Hirsh-Pasek et al., 2015; Vandell, 1979), and we chose toys that
we thought would speciﬁcally elicit gestures. These parent–child
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Table 1
Participant Characteristics (N = 47)
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Demographic variable
Parent education levela
Eighth grade or less
Some high school
GED
High school diploma
Some college
2-year or professional degree
4-year college degree
Advanced degree
Household income levelb
, $15,000
$15,00030,000
$30,00045,000
$45,00060,000
$60,00075,000
$75,00090,000
. $ 90,000
Child sex
Male
Female
Child race
American Indian
Asian
Native Hawaiian or Other Pacific Islander
Black or African American
White
More than one race
Other
Child birth order
First born
Later born

Frequency
0
1
1
1
13
5
9
17
5
7
3
0
2
6
23
22
25
0
0
0
4
34
8
1
26
21

a
Parent education was reported as the highest level attained on an 8-point
scale (i.e., 1 = eighth grade or less; 8 = advanced degree). Using this categorical information, we created a continuous variable to calculate years of
parent education for our analyses to examine relations between early gesture and language development. We coded 10 years if the parent did not
graduate high school, 12 if the parent obtained a high school diploma or
GED, 14 if the parent had some college (but no degree) or two-year or
professional degree, 16 if the parent had a four-year college degree, and
18 if the parent obtained an advanced degree. b One family did not
report the income.

interactions were videotaped and later transcribed by trained
research assistants using the CHAT (Codes for Human Analysis
Transcripts) transcription conventions of the Child Language Data
Exchange System (MacWhinney, 2000). Speciﬁcally, trained
research assistants, who achieved 95% agreement on utterance
boundaries of the parent–child interactions with an experienced
transcriber, reliably transcribed each session at the utterance level
and identiﬁed occurrences of gestures by watching the videotaped
session of the interaction. Each transcript was then veriﬁed by a
second coder to ensure that all speech was accurate and a separate
second coder to check that all gestures were captured accurately.
Gesture coding was then done by a separate set of three coders,
and reliability was conducted on a subset of the videotaped sessions with percent agreement of 88% and a mean Cohen’s kappa
of .86.
The present study focused a priori on the following types of deictic gestures: show (holding up an object in a communicative partner’s sight; i.e., “look at this!”), give (holding up an object for a
partner to take; i.e., “I want you to take this!”), and point
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(extending the index ﬁnger toward a referent). Whole-hand points
were not included. All show, give, and point gestures were
counted whether or not they occurred with eye gaze or during joint
attention. Of note, there is a substantial heterogeneity in the deﬁnition of show and give gestures across studies (Table S1 in the
online supplemental materials; see Colonnesi et al., 2010 for discussion of the varying deﬁnitions of pointing gestures). While our
deﬁnitions of show and give gestures were comparable to those of
earlier work (e.g., Cameron-Faulkner et al., 2015), microbehaviors
found to differentiate show and give gestures such as an arm position and hand orientation (Boundy et al., 2016) were not considered in coding, as they were not of interest to the current study,
and the shows and gives were combined later in the analyses.

Parent Responses
Parent responses were coded if they occurred within the ﬁrst
two utterances following the child’s show, give, or, point gesture,
and they were categorized as contingent or noncontingent. We
determined that the response was contingent if the parent provided
a verbal or nonverbal input related to the child’s gesture. For
example, when the child pointed at a car and the parent responded,
“You found a car!” or showed the car to the child, the response
was coded as contingent because the parent responded to their
child’s referent. By contrast, when the parent redirected the child’s
attention or did not respond, the response was coded as noncontingent. For example, when the infant pointed at a car and the parent
said, “Do you want to read a book?” the response was coded as
noncontingent because the parent did not respond to their child’s
referent. Reliability between two coders was assessed on 13% of
the transcripts, with percent agreement of 89% and Cohen’s kappa
of .72.

Language Skills
At 18 months, children’s language skills were measured using
the Mullen Scales of Early Learning (Mullen; Mullen, 1995) and
the MacArthur-Bates Communicative Development Inventory
(CDI; Fenson et al., 1994). The Mullen is an experimenter-administered, standardized assessment with ﬁve subscales (Expressive
Language, Receptive Language, Fine Motor, Gross Motor, and
Visual Reception) that provide an overall index of cognitive functioning in children from birth to 68 months. In the original study
(Rowe & Leech, 2019), only the Expressive Language subscale of
the Mullen was administered. Standardized (T) scores from the
Mullen Expressive Language subscale were used to assess children’s language skills in the present study. The CDI is a parent
report measure for assessing communicative and language development in young children. We used the CDI short-form version,
which contains a 89-word checklist for vocabulary production and
comprehension for 8- to 18-month-olds (Fenson et al., 1994).

Covariates
Given that previous research has found that parent education,
sex, birth order, and early vocabulary relate to language development (Hoff, 2003; Huttenlocher et al., 1991, Huttenlocher et al.,
2010; Rowe et al., 2008), we considered these variables as potential covariates in data analyses. To control for child vocabulary at
10 and 12 months when children were producing very little language, we used vocabulary comprehension scores from the CDI.
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Table 2
Descriptive Statistics and Bivariate Correlations Among Gestures, Language Skills, and Covariates
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Gestures and covariates
ShowsþGives
10 Months
12 Months
14 Months
16 Months
Points
10 Months
12 Months
14 Months
16 Months
Covariates
Parent education
Child vocabularya
10 Months
12 Months
14 Months
16 Months
Child sex
Child birth order
Intervention group

Correlations with 18month Mullen

M

SD

Range

0.83
2.87
3.70
6.12

1.51
3.24
4.95
7.83

06
012
019
041

1.38
2.36
8.56
8.43

3.78
3.36
12.12
9.44

022
013
062
042

0.01
0.23
0.48**
0.49**

15.53

2.14

1018

0.32*

8.93
21.21
3.00
8.95
—
—
—

7.91
12.74
3.39
8.85
—
—
—

034
248
013
028
—
—
—

0.05
0.14
0.42**
0.80***
0.01
0.21
0.02

0.39*
0.06
0.15
0.03

Correlations with 18month CDI
production
0.41**
0.08
0.05
0.17
0.14
0.22
0.43**
0.48**

Correlations with 18month CDI
comprehension
0.10
0.14
0.14
0.19
0.17
0.09
0.35*
0.34*

0.04

0.19

0.33*
0.39*
0.47**
0.77***
0.11
0.11
0.15

0.57***
0.52***
0.40*
0.49**
0.22
0.01
0.14

a

Child vocabulary was measured using the CDI comprehension scores at 10 and 12 months because children mostly vocalize and do not produce words at
these ages. At 14 and 16 months, child vocabulary was measured using speech (word types) derived from the interactions.
* p , .05. ** p , .01. *** p , .001.

At 14 and 16 months, when there was substantial variation in child
speech at these ages (see Table 2), child number of different
words, derived from parent–child interactions, served as a measure
of vocabulary. In addition, we considered intervention status (0 =
control, 1 = intervention) as a potential covariate given the intervention design of the study.

Results
Preliminary Analyses: Gesture Absence Versus Gesture
Presence
Because show and give gestures were produced at relatively
low frequency (see Table 2) and both represent proximal communicative behaviors, they were combined into one category (hereafter, “showsþgives”), similar to the approach used in CameronFaulkner et al. (2015). Figure 1 shows the percentages of children
who produced showsþgives and points at 10, 12, 14, and 16
months. Given that some children did not produce these gestures,
we ﬁrst examined the presence or absence of the gesture types in
relation to later language measured on the Mullen and the CDI. In
other words, children were classiﬁed as those who produced showsþgives or those who did not produce showsþgives, as well as
those who displayed points or those who did not display points at
each age. Then, their mean language scores at 18 months were
compared using independent samples t-tests (see Figure 2).
At 10 months, children who produced showsþgives had signiﬁcantly higher scores on 18-month language production measures
compared to their peers who did not produce any showsþgives,
Mullen: t(39) = –2.45, p = .019; CDI production: t(38) = –2.14,
p = .039. At 12 months, children who produced showsþgives or

points did not differ in 18-month language scores from those who
did not produce such gestures. At 14 months, children who pointed
in the interaction had higher 18-month language production and
comprehension scores than nonpointers, Mullen: t(37) = –2.62,
p = .013; CDI production: t(36) = –3.08, p = .004; CDI comprehension: t(36) = –2.29, p = .028. At 16 months, children who produced showsþgives or points did not differ in 18-month language
scores from those who did not produce such gestures. In sum,
these preliminary analyses indicate that the presence of 10-month
showsþgives or 14-month points was related to 18-month language scores.

Descriptive Statistics and Bivariate Correlations
Next, we examined the showsþgives and points as continuous
measures to determine whether individual variability in showsþgives and points between 10 and 16 months related to language
skills at 18 months. Descriptive statistics and bivariate correlations
between gesture variables at 10, 12, 14, and 16 months and language scores at 18 months are presented in Table 2.2 As shown in
Table 2, individual variation in showsþgives at 10 months was
related to language scores on the Mullen and CDI production at 18
2

Descriptive statistics on showsþgives by intervention status are
provided in the online supplemental materials, Table S2. There were no
signiﬁcant group differences in showsþgives between the intervention and
control groups at 10, 12, 14, and 16 months. Descriptive statistics and
group comparisons on point gestures can be found in our previous work
focusing on the effects of intervention on point gestures (Rowe & Leech,
2019). Children whose parents received the intervention produced
signiﬁcantly more points, compared to children of control parents at 12
months; however, the intervention effects on points were not observed at
any other ages.

SHOWS, GIVES, AND POINTS AS PREDICTORS OF LANGUAGE
Figure 1

Percentage of Children Who Produced ShowsþGives (Light
Gray) and Points (Dark Gray) Between 10 and 16 Months of Age
(n = 47)

Percentage of Children
Displaying Gestures
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Shows+Gives

Points

Note. Showsþgives were produced by 34%, 67%, 77%, 86% of children
at 10, 12, 14, and 16 months, respectively. Points were produced by 34%,
51%, 86%, and 88% of children at 10, 12, 14, and 16 months,
respectively.

months. However, by 12 months, this relation between showsþgives
and later language was no longer evident. Showsþgives at 10
months also predicted later pointing (rs = .34–.40, p , .05), and variation in pointing at 14 and 16 months (not 10 or 12 months) was
related to later language at 18 months.
Additionally, bivariate correlations between potential covariates
and child language at 18 months were examined (Table 2). We
found that parent education and early child vocabulary were signiﬁcantly associated with language outcomes. However, sex, birth
order, and intervention group were not associated with 18-month
language measures in our sample. Thus, sex, birth order, and intervention status were dropped from subsequent analyses and are not
discussed further here. We continued examining the signiﬁcant
results of these correlational analyses with regression analyses to
determine whether the effect of a speciﬁc gesture measure (i.e.,
10-month showsþgives; 14-month points; 16-month points) on
language holds, even when parent education and child vocabulary
are controlled.

Do Show1Give and Point Gestures Across Infancy
Differentially Predict Later Language?
To investigate the ages at which different types of deictic gestures best predict later language skills, we conducted a series of
regression analyses ﬁrst predicting the Mullen and then the CDI.
Children’s scores on the Mullen and the CDI at 18 months were
moderately correlated, Mullen and CDI production: r = .61, p ,
.001; Mullen and CDI comprehension: r = .43, p = .007, and we
were interested in whether ﬁndings would be similar across the
outcomes.

Regression
Language

Analyses

Predicting

855
Mullen

Expressive

Table 3 shows the results of regression models predicting children’s language scores measured on the Mullen Expressive Language subscale at 18 months. Model 1 shows that 10-month
showsþgives predicted later Mullen scores, even with parent education and 10-month vocabulary controlled, b = 5.27, SE = 1.91,
p = .009, b = .39. Model 2 displays that 14-month points predicted
later Mullen scores while controlling for parent education and 14month vocabulary, b = 1.87, SE = .87, p = .040, b = .32. Model 3
shows that 16-month points did not predict later Mullen scores,
controlling for parent education and 16-month vocabulary.
Instead, 16-month vocabulary (i.e., the number of different words
children spoke during parent–child interactions) was a signiﬁcant
positive predictor, b = .98, SE = .16, p , .001, b = .70. Finally, in
Model 4, when both 10-month showsþgives and 14-month points
were entered in the same model simultaneously to determine their
independent contributions to later language, both gesture types
were signiﬁcant predictors (p , .05) of later Mullen scores, with
parent education controlled. Of note, 16-month points were not
included in Model 4 because by 16 months speech best predicted
language.
Thus far, we found that children’s 10-month showsþgives, 14month points, and 16-month speech each uniquely predicted later
language scores measured on the Mullen, an experimenter-administered assessment. Next, we investigated whether the same relations would be found when using the CDI, a parent report
measure. As the Mullen was an expressive language measure in
the present study, we start with the CDI production and follow
with the CDI comprehension.

Regression Analyses Predicting CDI Production
Table 4 shows the results of regression models predicting children’s CDI production scores at 18 months. We present our models
in the same order as above. In Model 1, 10-month showsþgives
were signiﬁcantly positively associated with CDI production at 18
months, controlling for parent education and 10-month vocabulary,
b = 9.58, SE = 3.78, p = .016, b = .38. Next, 14-month points were
signiﬁcantly positively associated with later CDI production when
controlling for parent education, b = 4.39, SE = 1.89, p = .027, b =
.39, but the effect was reduced to marginal signiﬁcance upon the
inclusion of 14-month vocabulary due to potential collinearity
(Model 2), b = 3.88, SE = 2.04, p = .066, b = .34. In Model 3, controlling for parent education and 16-month vocabulary, 16-month
points did not predict later CDI production; however, 16-month vocabulary did, b = 1.54, SE = .29, p , .001, b = .76. In Model 4,
both 10-month showsþgives and 14-month points were, again, signiﬁcant predictors of later CDI production, with parent education
controlled. In sum, these results were highly consistent with the
reported results for the Mullen. We next investigated whether these
gestures also predicted the CDI comprehension at 18 months.

Regression Analyses Predicting CDI Comprehension
Table 5 shows the results of regression models predicting children’s CDI comprehension scores at 18 months. In Model 1, 10-month
showsþgives were not signiﬁcantly associated with later CDI comprehension, when controlling for parent education and concurrent
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Figure 2

Comparison of Mean Language Scores at 18 Months
(a)
Mullen Standard Score
at 18 Months

100

p =.019*

ns

ns

p =.013*

80
60
40
20
0

Gestures at 14 Months

CDI Productive Vocabulary
at 18 Months

(b)
100

p =.039*

ns

ns

p =.004**

80
60
40
20
0

Gestures at 10 Months

Gestures at 14 Months

(c)
CDI Receptive Vocabulary
at 18 Months
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Gestures at 10 Months

ns

100

ns

ns

p =.028*

80
60
40
20
0

Gestures at 14 Months

Gestures at 10 Months

No Shows+Gives

Shows+Gives

No Points

Points

Note. (a) Mullen Expressive Language Subscale, (b) CDI Productive Vocabulary, and (c) CDI Receptive Vocabulary between children who produced
no showsþgives (light gray), children who produced shows+gives (light gray with pattern), children who produced no points (dark gray), and children
who produced points (dark gray with pattern) at 10 and 14 months. Language skills of children did not differ depending on whether or not the child produced showsþgives or points at 12 or 16 months. ns = nonsigniﬁcant.
* p , .05. ** p , .01.

vocabulary. In Model 2, 14-month points were marginally associated
with later comprehension, with parent education and 14-month vocabulary controlled, b = 3.83, SE = 1.91, p = .053, b = .34. In Model
3, 16-month points were not associated with later comprehension,
but 16-month vocabulary was marginally predictive of the outcome
variable, b = .76, SE = .42, p = .079, b = .35. In Model 4, when 10month showsþgives and 14-month points were entered simultaneously in the same model, only 14-month points predicted later comprehension, b = 4.38, SE = 1.86, p = .024, b = .39.
Summarizing our ﬁndings on the associations between gesture
and language, we found that at 10 months, children’s showsþgives
predicted 18-month expressive language scores on both the standardized (Mullen) and parent report (CDI production) measures and
that at 14 months, children’s points were associated with the language production outcomes (Mullen and CDI production). By 16

months, children’s speech was most related to later expressive language scores. The effects of the different gesture types were not as
evident when predicting later CDI comprehension scores.

Do Parents Provide More Responses to Shows1Gives
Versus Points?
Last, we conducted exploratory analyses to compare parents’
contingent responses to showsþgives and to points at 10 and 14
months, as we hypothesized that parental responsiveness might
differ as a function of child gesture type and might serve as a
potential mechanism underlying the differential relations between
the different gesture types and language outcomes in children. Figure 3 displays the percentages of parental contingent responses to
showsþgives versus points at 10 and 14 months. At 10 months,
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Table 3
Regression Models Predicting Mullen Expressive Language Scores at 18 Months Using Different Types of Early Deictic Gestures
Mullen parameter estimate (SE)
Variable
Intercept
Parent education
Concurrent vocabulary
10-month showsþgives

Model 1
11.37
(14.94)
2.22*
(0.87)
0.38
(0.21)
5.28**
(1.91)
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14-month points

Model 2
†

24.35
(12.07)
1.22
(0.78)
1.17**
(0.42)

Model 4

14.87
(10.07)
1.77**
(0.64)
0.98***
(0.16)

28.86*
(12.40)
1.02
(0.81)
4.71*
(1.95)
2.03*
(0.94)

1.87*
(0.87)

16-month points
N
R2 (%)

Model 3

39
29.8

0.04
(0.90)
37
66.0

38
38.5

39
33.0

Note. Because gesture variables were not normally distributed, violating the multivariate normality assumption of linear regressions, they were square
root transformed. Concurrent vocabulary refers to children’s vocabulary measured at the same visit as their gestures (e.g., 10-month CDI vocabulary was
used as a covariate in Model 1 to examine 10-month showsþgives as a predictor of later language).
†
p , .1. * p , .05. ** p , .01. *** p , .001.

parents responded to a signiﬁcantly higher proportion of showsþgives
(M = 90%; SD = 26%) than to points (M = 70%; SD = 26%), t(29) =
2.11, p = .043. At 14 months, parents responded to showsþgives (M =
80%; SD = 29%) and points (M = 72%; SD = 28%) at similar rates.
We also explored the relations between parents’ contingent responses
and children’s language outcomes at 18 months. Parents’ contingent
responses to 10-month showsþgives were signiﬁcantly positively correlated with children’s 18-month CDI production (r = .69, p = .009)
and comprehension (r = .61, p = .028) scores. There were no other signiﬁcant correlations. Finally, given the nature of the intervention
design in our original study (Rowe & Leech, 2019), we checked to
see if the intervention had any effect on parents’ contingent responsiveness. We found that there were no signiﬁcant group differences in

responsiveness to children’s showsþgives and points between parents
in the intervention group and those in the control group.

Discussion
In both typical and atypical development, there has been a predominant focus on pointing as a predictor of language (Boundy et al.,
2016; Manwaring et al., 2018). In the present study, we examined
the emergence and use of other deictic gestures such as shows and
gives, along with points, between 10 and 16 months and investigated
the ages at which they were associated with later language skills at
18 months. Our key ﬁnding is that there seems to be a developmental
progression where showþgive gestures are predictive of language
outcomes several months before pointing gestures are. And once

Table 4
Regression Models Predicting CDI Production Scores at 18 Months Using Different Types of Early Deictic Gestures
CDI production parameter estimate (SE)
Variable
Intercept
Parent education
Concurrent vocabulary
10-month showsþgives

Model 1

Model 2

Model 3

Model 4

9.84
(28.92)
0.45
(1.70)
0.74
(0.43)
9.58*
(3.78)

43.69
(27.99)
1.68
(1.81)
0.71
(1.02)

13.42
(16.98)
1.69
(1.10)
1.54***
(0.29)

48.52†
(24.49)
2.12
(1.61)

14-month points

†

3.88
(2.04)

16-month points
N
R2 (%)

39
21.7

38
14.9

0.82
(1.61)
37
56.7

8.27*
(3.88)
3.72*
(1.83)
38
23.9

Note. Because gesture variables were not normally distributed, violating the multivariate normality assumption of linear regressions, they were square
root transformed.
†
p , .1. * p , .05. *** p , .001.
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Table 5
Regression Models Predicting CDI Comprehension Scores at 18 Months Using Different Types of Early Deictic Gestures
CDI comprehension parameter estimate (SE)
Variable
Intercept
Parent education
Concurrent vocabulary
10-month showsþgives

Model 1

Model 2

Model 3

Model 4

36.82
(26.54)
0.54
(1.56)
1.32**
(0.38)
3.33
(3.49)

84.87**
(26.80)
2.45
(1.71)
1.04
(0.94)

53.65*
(25.51)
0.53
(1.63)
0.76†
(0.42)

95.65***
(25.09)
3.07
(1.64)

3.83†
(1.91)

16-month points
40
28.8

38
20.5

1.82
(2.35)
37
20.7

38
18.2

Note. Because gesture variables were not normally distributed, violating the multivariate normality assumption of linear regressions, they were square
root transformed.
†
p , .1. * p , .05. ** p , .01. *** p , .001.

pointing gestures predict language outcomes, showþgive gestures no
longer do so. Speciﬁcally, at 10 months, the use of showsþgives predicted later use of points and was a better predictor of 18-month language than points, yet at 14 months, points were more related to later
language than showsþgives. By 16 months, children’s use of speech
in the interaction, not gesture, predicted 18-month language scores.
Also, there was some preliminary evidence indicating that parent
responsiveness differed based on child gesture type. Below we discuss each of these ﬁndings.
Our ﬁnding that showsþgives at 10 months related to later
points replicates the ﬁnding of Cameron-Faulkner et al. (2015),
Figure 3

Comparison of Percentages of Child ShowsþGives (Light Gray)
and Points (Dark Gray) That Received a Contingent Response
From Parents at 10 Months and 14 Months

Percentage of Gestures
Receiving a Contingent Response
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14-month points

N
R2 (%)

1.86
(3.91)
4.38*
(1.86)

100

p =.043*

ns

10 Months

14 Months

80
60
40
20
0

Shows+Gives
Note. ns = nonsigniﬁcant.
* p , .05.

Points

who found showsþgives at 10–11 months predicted subsequent
points. There are a few methodological differences between the
present study and Cameron-Faulkner et al. (2015) worth mentioning. One obvious difference is that the sample consisted of children mostly from middle class backgrounds in the U.K. in
Cameron-Faulkner et al. (2015), while our sample was comprised
of children from socioeconomically diverse backgrounds in the
U.S. Another difference is that the gestures were examined in a
quasi-naturalistic context (e.g., points were elicited from infants in
a laboratory setting) in Cameron-Faulkner et al. (2015), whereas
spontaneous gestures were observed during parent–child interactions in home environments in the present study. Despite these differences from Cameron-Faulkner et al. (2015), we found a
consistent ﬁnding that showsþgives around age 10 months predicted later points, adding more support to the evidence that showsþgives may be a developmental precursor to points.
One explanation for the association between showsþgives and
later points is that infants may use showsþgives to draw attention
to proximal reference around 10 months, and as they develop
more advanced motor skills to use index-ﬁnger pointing, they may
indicate objects with more distal references. What remains
unclear, however, is that whether shows and gives, which were
examined together in the present study and Cameron-Faulkner et
al. (2015), make unique contributions to the development of
points. In a ﬁne-grained analysis of show and give gestures,
Boundy et al. (2016) found that different microbehaviors predicted
show and give gestures, suggesting they may be two distinct
behaviors. For example, an infant’s raised arm was associated
with more shows than gives, and an inverted handshape was associated with more gives than shows. Therefore, future research
should determine if early shows or gives better account for variability in later points and language. Moreover, a recent study by
Cameron-Faulkner et al. (2021) reported a signiﬁcant positive
relation between showsþgives and later points in the English, but
not Bengali and Chinese, samples. Thus, future research is needed
to uncover the degree to which showsþgives predict points in different cultural groups.
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Extending the previous research on the link between showsþgives
and later points, we also found that 10-month showsþgives were
associated with subsequent language skills (Mullen expressive language and CDI production) at 18 months, over and above the factors
previously identiﬁed as predictors of language (i.e., parent education
and child vocabulary). This ﬁnding is consistent with Donnellan et al.
(2020), who found that show gestures were the best gestural predictor
of later expressive vocabulary. Importantly, the effects of 10-month
showsþgives remained signiﬁcant when 10-month showsþgives and
14-month points were entered simultaneously as predictors in the
same model. These results demonstrate that showsþgives predict
later language skills, even with 14-month pointing, which has been
identiﬁed as a reliable predictor of language in the literature (e.g.,
Rowe et al., 2008), controlled and vice versa. By contrast, 10-month
points were not predictive of later language. Taken together, these
ﬁndings add to a growing number of studies suggesting that in the
ﬁrst year of life, points may not always be the best gestural indicator
of language outcomes (Donnellan et al., 2020; McGillion et al.,
2017). Rather, the predictive value of different deictic gestures may
depend on the developmental timing in infancy.
There are multiple reasons why gesture might predict language.
One potential mechanism is that gestures may elicit informative
contingent responses from parents that contribute to language development. In the current study, we were interested in understanding whether parent responsiveness differed across gesture types. In
fact, we found that parents contingently responded to a signiﬁcantly higher percentage of children’s showsþgives than to points
at 10 months, which provides some preliminary evidence for this
potential mechanism. Cameron-Faulkner et al. (2015) similarly
reported that parents often commented or acted upon an object
when an infant showed or gave them the object. Thus, it may be
that the association between children’s early showsþgives and
later language is explained by parents’ responses targeted to the
child’s focus of attention. Conducting mediation analyses with
larger sample sizes is a viable direction for future research to
determine whether parental responsiveness indeed mediates the
association between early showsþgives and language development. While not examined in the current study, it is also possible
that parents’ translations of children’s gestures into words (e.g.,
child shows a cup, and parent says, “It’s a cup!”), in particular,
may help children acquire vocabulary. In fact, studies with both
typically and atypically developing populations have found that
parents translate the majority of their children’s gestures into
words and that these translations subsequently beneﬁt children’s
vocabulary development (Dimitrova et al., 2016; Goldin-Meadow
et al., 2007; Masur, 1982). Future work should examine whether
parents’ translations of child gestures differ as a function of gesture types, and if so, whether they have differential, facilitative
effects for children’s language development. For example, Leezenbaum et al. (2014) found that maternal translations of children’s 13-month shows and points were signiﬁcantly positively
correlated with children’s 18-month word production while maternal translations of the gives and requests were not, among dyads
involving infants at high and low risk for autism spectrum disorder
(ASD).
Our ﬁnding that 10-month showsþgives predicted language
production, but not comprehension, at 18 months is similar to that
of a recent study (Cameron-Faulkner et al., 2021), which reported
that early gestures at 10–12 months had a positive relation with

859

vocabulary production, but not comprehension, at 18 months in
their English sample; however, a signiﬁcant relation was found in
their Chinese sample (also see Vogt & Mastin, 2013 for withincultural differences in the association between early gesture
directed to infants and later language between urban and rural
communities in Mozambique). Altogether, these ﬁndings suggest
that the potential effects of early gestures may differ depending on
language modalities (production vs. comprehension) and/or cultural groups, calling for further research in this area.
Whereas showsþgives best predicted later language at an earlier
age (10 months), points were a better predictor of later language
skills than showsþgives at 14 months. The ﬁnding demonstrating
the link between 14-month points and later language is consistent
with a robust body of previous studies (Colonnesi et al., 2010;
Rowe & Goldin-Meadow, 2009; Rowe et al., 2008). One possible
explanation for the connection between points and later language
is that children of this age use more points than showsþgives. In
fact, points were produced more than twice as frequently as showsþgives at 14 months (Mpoints = 8.56, Mshowsþgives = 3.70; Table
2), but not at 10 or 12 months. Nevertheless, parent responsiveness
to showsþgives versus points did not differ at 14 months, indicating that parents were similarly responsive to showsþgives and
to points. It is possible, then, that more frequent points, which lead
to parent responses, facilitate increased language learning
opportunities.
Collectively, these results highlight that there are multiple
mechanisms (e.g., social, cognitive) by which gestures could play
a role in language development. As previously noted, one mechanism may be that children’s gestures elicit helpful responses from
parents (Goldin-Meadow et al., 2007; Olson & Masur, 2015). In
fact, in the current study we found that 10-month showsþgives
received a higher proportion of parental contingent responses than
10-month points and that 10-month showsþgives were associated
with higher 18-month language skills. Alternatively, the act of gesturing itself could be part of the learning mechanism (GoldinMeadow & Alibali, 2013; Iverson & Goldin-Meadow, 2005;
Rowe et al., 2008). For example, child gesture at 14 months predicted later vocabulary at 42 months, over and above other potent
predictors such as socioeconomic status and child speech (Rowe et
al., 2008). We similarly found in the present study that points at
14 months better predicted later language than other predictors.
Thus, these ﬁndings suggest that gestures could provide children
with the opportunity to practice ideas that they are not yet able to
convey via speech, which could then pave the way for language
acquisition (Goldin-Meadow & Alibali, 2013). In sum, research
suggests that there are (at least) social and cognitive mechanisms
by which gesture could facilitate language development, and our
results provide evidence that these mechanisms may operate differently at various ages and with different gesture types.
Finally, we found that at 16 months, child speech, but not gesture, best predicted later language skills. Thus, by around this age,
points may be a less useful indicator of future language skills relative to the child’s actual language production, which varies extensively across children by 16 months. At this age, children are
better able to express themselves verbally and may depend less on
gestures to communicate. The fact that children produced, on average, six more words at 16 months than at 14 months but did not
show any increase in their points (see Table 2) provides potential
evidence to this explanation.
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Overall, these ﬁndings are consistent with a developmental scenario in which showsþgives are most related to later language
early in development (10 months), points become more related to
language in the second year of life (14 months), and speech best
predicts language when children have larger spoken vocabularies
(16þ months). Thus, across infancy, different types of deictic gestures provide a window into later vocabulary skills at different
time points in early development. It should be noted, however,
that we are not arguing that different gesture types relate to later
language at these exact ages. Given the nature of data collected
between 10 and 16 months at every two months in the present
study, we approached the data by examining the production of
showsþgives and points at different time points (i.e., 10, 12, 14,
and 16 months). Therefore, it is possible that the exact ages at
which showsþgives and points best predict later language may not
be precisely 10 and 14 months, for instance. Alternative
approaches, such as denser sampling of data and thorough analysis
of gestures over time, will allow more careful characterization of
developmental trajectories of gestures in relation to language development, and could speak to the important issue of whether
shows and gives are replaced or supplemented by pointing gestures across early development. For example, when looking at the
subset of children who produced showsþgives at 10 months (supplemental materials, Table S3), they continued to produce showsþgives at similar rates even when they started to use more points
around 14 months. Therefore, showsþgives may be supplemented,
rather than replaced, by points over the course of time, although
this needs to be replicated with larger samples. It is also worth
mentioning that previous research has also examined production
of pointing gestures in combination with speech (gestureþspeech
combinations) as predictive of syntactic development. The timing
of those ﬁndings differed, with the gestureþspeech combinations
at 18 months predictive of later spoken syntax (Rowe & GoldinMeadow, 2009).
While the present study extends previous work by using a socioeconomically diverse community sample of families and identifying differential effects of different deictic gestures in predicting
language skills, it has several limitations that should be addressed
in future studies. First, this study had a larger number of participants than previous similar studies, but the present sample is still
limited, so these ﬁndings should be replicated with larger samples
in future research. A related point is that the number of children
who produced showsþgives at 10 months was low (n = 16 of the
47 children); therefore, our ﬁndings on the relation between 10month showsþgives and 18-month language may not be generalizable to all children. Second, language skills were not measured
beyond 18 months, which limits our ability to assess the predictive
value of gestures beyond this point, especially showsþgives that
have been less explored in the literature, in later stages of language
development. Future investigations should thus determine whether
the effects of showsþgives predict long-term language outcomes.
Third, the present ﬁndings of the associations among showsþgives, points, and language in typical development provide a
platform for further research to elucidate these relations in atypical
development such as ASD. Examining showsþgives versus points
in clinical populations could reveal important insights about their
speciﬁcity and sensitivity as predictors of language. For example,
a review paper on deictic gesture use in children with or at risk for
ASD reported that reduced showing was a more speciﬁc marker of

the disorder than pointing (Manwaring et al., 2018), demonstrating
the importance of studying showsþgives and other nonpointing
gestures, which have been relatively overlooked in the literature,
in relation to language development in at-risk populations. Next,
while we did not exclude fathers or other caregivers from participating in the study, the majority of the parents who participated in
our study were mothers (98%), and therefore, our ﬁndings about
the parent responses may not generalize to other important caregivers in children’s lives such as fathers, nannies, and day care
teachers. Given there is limited research about the contribution of
input of caregivers other than “mothers,” an important avenue for
future research will be to expand reach to a more diverse caregiver
pool. Also, we examined children’s gesture development using a
15-minute semistructured play session, which may not capture typical behaviors produced throughout the day (Abels et al., 2017)
and may be more similar to the “peak” interaction points during a
day (Tamis-LeMonda et al., 2017); therefore, a future study may
consider utilizing daylong recordings that can provide more ecologically valid and naturalistic data from diverse communities
(Cychosz et al., 2020). Finally, our coding criteria for show and
give gestures was broad and did not examine any associated
microbehaviors that can help classify different gestures quantitatively (Boundy et al., 2016). Relatedly, given the heterogeneity in
the deﬁnition of show and give gestures in the literature (online
supplemental materials, Table S1), future research should employ
consistent operationalization and measurement of the gestural
types that can lead to a clear understanding of the contribution of
different deictic gestures in children’s language learning.
In conclusion, this study examined the developmental course of
infants’ use of shows, gives, and points between 10 and 16 months
and assessed the extent to which these gestures differentially predicted language skills at 18 months. At 10 months, shows and
gives best predicted later language skills, while at 14 and 16
months, points and speech best predicted later language. Taken together, these ﬁndings suggest that early show and give gestures
are important factors to consider in studying children’s communicative and language development (Boundy et al., 2016; MorenoNúñez et al., 2020). Furthermore, these results indicate that early
show and give gestures may serve as useful indices of language
outcomes and may help identify children, especially those in need
of intervention, earlier in life.
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