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Does intention matter? Relations between parent pointing, infant
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Abstract

Infants’ pointing is associated with concurrent and later language development. The
communicative intention behind the point—i.e., imperative versus declarative—can affect both the
nature and strength of these associations, and is therefore a critical factor to consider. Parents’
pointing is associated with both infant pointing and infant language; however, less work has
examined the intent behind parents’ points. We explore relations between parents’ and infants’
pointing at the level of communicative intention, and examine how pointing relates to concurrent
and longitudinal infant language skills. In a sample of 52 mother-infant dyads, we measured
mother and infant pointing at infant age 12-months, and infant expressive and receptive language
at 12-, 18-, and 24-months. We found that mothers produced points with a variety of intentions,
however we did not find relations between mother and infant pointing within the different
communicative intentions. Replicating previous research, infant declarative pointing was related
both concurrently and longitudinally to their language ability. Mothers’ declarative pointing was
related to their infants’ concurrent language, while their imperative pointing was not. Further,
there was an interaction between parent and infant declarative pointing, such that the positive
relation between parents’ declarative pointing and their infants’ concurrent receptive language was
present only for those infants who were also producing declarative points themselves. Findings
suggest that parents’ declarative pointing may support both their infants” early word learning and,
perhaps, provides a model for their infant to begin using points as well. This study constitutes an
important initial exploration of these relations.

Infant’s pointing production toward the end of the first year of life is an early marker of
emerging communicative skill and a predictor of later language ability (Colonnesi, Stams,
Koster, & Noom, 2010; Goldin-Meadow, 2007; Tomasello, Carpenter, & Liszkowski, 2007).

Addressfor contact: Virginia C. Salo, Department of Psychology and Human Development, Peabody College #552, 230 Appleton
Place, Nashville, TN 37203 (virginia.salo@vanderbilt.edu).
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Infants produce points with a variety of communicative intentions (Begus & Southgate,
2012; Knudsen & Liszkowski, 2013; Liszkowski, Carpenter, Henning, Striano, & Tomasello,
2004; Liszkowski, Carpenter, Striano, & Tomasello, 2006). Declarative points, those that are
produced with the communicative intention of sharing attention to an object or event, or
expressing emotion or information about an object or event, are of particular interest as these
types of points are considered an advanced form of pointing and predict later language skill
(Bates, Camaioni, & Volterra, 1975; Colonnesi et al., 2010; but see also Southgate, Van
Maanen, & Csibra, 2007). Additionally, there is a documented link between parents’
pointing and their children’s own pointing production and language development
(Liszkowski, Brown, Callaghan, Takada, & de Vos, 2012; Liszkowski & Tomasello, 2011;
Matthews, Behne, Lieven, & Tomasello, 2012; Rowe, 2000; Rowe & Goldin-Meadow,
2009a; Salomo & Liszkowski, 2013; Rowe & Leech, under review), however this literature
has largely ignored the communicative intent behind parents’ pointing focusing instead on
more global measures such as the number of points a parent produces or the number of
different meanings produced with points. It is therefore unknown whether individual
differences in infants’ production of points with different communicative intentions may be
influenced by the communicative intents of their parents’ points. As it is such an important
social-communicative milestone, it is important to understand the various factors that may
influence the development of pointing. Our aim in the current study was thus to begin
addressing this gap in the literature by examining variation in the communicative intents of
the points that parents produce with their infants. Further, we explored whether individual
differences in the communicative intentions behind parents’ pointing with their infants are
related to the type of points that their infants produce and/or to their infants’ developing
language abilities.

Infant Pointing

Infants communicate through gestures before they start speaking, and infants’ pointing
gestures are of particular interest as a precursor to later language skills. Soon after they
emerge around 10-12 months, points quickly become the most common gesture that infants
produce (Bates et al., 1975; Camaioni, 1997; Carpenter, Nagell, & Tomasello, 1998; Franco
& Butterworth, 1996; Lock, Young, Service, & Chandler, 1990), and infants’ production of
pointing is closely linked with developing language skills (Colonnesi et al., 2010). The age
of onset of pointing predicts vocabulary growth over the second year of life (Brooks &
Meltzoff, 2008; Desrochers, Morissette, & Ricard, 1995), infants who point more and to a
greater number of different objects during interactions with caregivers have stronger
language skills in kindergarten (Rowe & Goldin-Meadow, 2009b), and using a point in
conjunction with a word predicts the production of two-word combinations (Iverson &
Goldin-Meadow, 2005). In children with traumatic brain injury, delays in pointing onset also
predict delayed language acquisition (Sauer, Levine, & Goldin-Meadow, 2010).

Intriguingly, some evidence suggests that infants may use points to convey different
messages to a communicative partner, and the different types of points infants use may also
signal different abilities of the infant. In general, pointing is a flexible gesture in that it can
be used to convey a variety of different messages to a communicative partner. Points are
considered under the umbrella of deictic gestures — gestures that indicate a referent and the
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meaning of which is thus dependent on the context (Cartmill, Demir, & Goldin-Meadow,
2012). That is, the meaning of a point can change depending on what is being pointed to as
well as the joint understanding created around that object in the moment, as compared to a
conventional gesture, like a head nod, whose meaning is inherent in the gesture itself and is
constant across contexts. Important for the current study, the single gesture form of pointing
can convey a variety of different communicative intentions. For example, one might point to
a toy that is out of reach to request a partner to hand it over. Alternatively, one might point to
that same toy in response to a partner’s asking for its location. The two main categories of
communicative intentions that capture these differences are imperative and declarative.
Imperative points are used to control a partner’s behavior, as in the first example above
wherein the goal of the interaction is to get the toy and the partner is being used as a tool to
achieve that end. Declarative pointsl, on the other hand, are used to share information and
attention with a partner to an object or event, as in the latter example above.

Research demonstrates that infants engage in both imperative and declarative points (Cochet
& Vauclair, 2010). Declarative pointing is hypothesized to be a more advanced form of
pointing because it emerges later in development (Bates et al., 1975), and is proposed to
require an understanding of one’s partner as a mental agent, whereas imperative pointing is
proposed to only require an understanding of one’s partner as a causal agent (Camaioni,
1997; although see Tomasello et al., 2007 for a more rich interpretation of both declarative
and imperative gestures). While an imperative point may indicate an understanding of a
partner’s attention or knowledge state, production of these points may also rely merely on a
more basic understanding that your partner can be used as a tool to achieve your goal.
Declarative pointing, in which the goal itself is to share attention or information, is
considered a better indicator that the infant in fact understands their partner as having an
attentional or knowledge state and is aware of her own ability to manipulate that attention/
knowledge state (Liszkowski, Carpenter, & Tomasello, 2008). Importantly, declarative
pointing is also a stronger predictor of later language ability, as compared to imperative
pointing (Colonnesi et al., 2010; although see Like, Grimminger, Rohlfing, Liszkowski, &
Ritterfeld, 2017). For example, Desrochers and colleagues (1995) found that infants who
produced declarative points earlier than their peers tended to have stronger language skills
later, whereas that same comparison did not hold for imperative pointing. Tomasello,
Carpenter, and Liszkowski (2007) have argued for identifying two subtypes of declarative
pointing: expressive, wherein the pointers’ intention is to share an emotional reaction about
a referent, and /nformative, wherein the pointers’ intention is to share information about a
referent she thinks her partner will find of interest. To our knowledge, no empirical work has
yet examined individual variability in the use of these two subtypes of declarative points.

In a series of studies with 12-month-olds, Liszkowski and colleagues found evidence that
infants use pointing gestures flexibly with a variety of intentions, and that they are able to

I\while recent studies have suggested that declarative pointing may alternatively reflect interrogative intentions during which infants’
points to an object are primarily used to obtain information from a partner about that object (Harris & Lane, 2014; Kovécs, Tauzin,
Téglas, Gergely, & Csibra, 2014; Southgate et al., 2007), the current study was unable to examine this directly given the study design.
Therefore, the more commonly used definition of declarative pointing was used to refer to a more advanced form of pointing in
contrast to imperative pointing. Additionally, declarative as compared to interrogative pointing is more commonly expressed in
caregivers making it a common measure that can be examined in both infants and their caregivers.
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reliably produce declarative points at this age (Knudsen & Liszkowski, 2013; Liszkowski et
al., 2004, 2006, 2008). However, other studies have shown significant variation in infants’
production of both imperative and declarative points around 12 months (Brooks & Meltzoff,
2008; Luke et al., 2017; Mundy et al., 2007; Salo, Rowe, & Reeb-Sutherland, 2018). It is
still unclear what factors predict these individual differences. Such clarity is important given
the links between pointing and critical infant linguistic milestones (e.g., Cochet & Byrne,
2016). Indeed, elucidating aspects of the infants’” environment that may support infants’
pointing, and declarative pointing in particular, could have implications for better
understanding the individual variation that exists in infants’ preverbal communicative skills
as well as for identifying appropriate and effective interventions for those infants at risk for
language delay. As we discuss next, one promising candidate that may influence infant
pointing production is parents’ own pointing.

Parent Pointing

Whether and how variations in the intentions behind parents’ pointing might foster infants’
pointing, or infant language, has yet to be examined, however parents’ pointing is positively
related to their infants’ pointing when measured regardless of intentions. That is, parents
who produce more points have infants who also produce more points during interaction
(Liszkowski & Tomasello, 2011; Rowe, 2000; Rowe & Goldin-Meadow, 2009a; Salomo &
Liszkowski, 2013). Further, parent pointing is positively related to their infant’s language
ability (Rowe, 2000). These empirical associations are supported by training studies that
provide experimental evidence that infants’ pointing is related to the points they observe in
their environment. Two training studies have specifically targeted parents, aiming to
indirectly affect infant pointing production through increasing parents’ use of points.
Matthews and colleagues (2012) compared 9- to 11-month-old infants pointing behavior
before and after a parent-focused training on pointing. Parents in the training group were
instructed to practice demonstrating pointing for their infants over a month-long period.
There was also a control group in which parents were given instructions to practice nursery
rhymes and play with musical instruments with their infant. While the intervention was not
associated with an effect on overall amount of pointing production or on the age of
emergence of pointing, both exposure to training and frequency of maternal pointing were
found to predict infants’ gaze-checking while pointing, that is monitoring where their
partner is looking while producing a pointing gesture. Gaze-checking while pointing is
considered an indicator that infants’ are indeed pointing with declarative communicative
intent and thus demonstrating an understanding of their partner’s attentional state (e.g.,
Bates et al., 1975). These findings suggest that observational experience of points (via the
parent) may potentially influence an infants’ understanding of how pointing can be used to
manipulate the attention state of others. In a similar study, Rowe and Leech (2018) trained
parents of 10-month-olds on the importance of pointing with their infants, the role pointing
plays in language development, and how they can make a difference in their infants’
development by pointing with them often. Parents in the training group were provided with
toys and told to play and point for 15 minutes a day with their infant. Parents in the control
group were not given the information about pointing, and were also given the toys and told
to play for 15 minutes a day. At a follow-up home visit 2 months later, parents in the
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treatment group pointed more and to a greater number of different objects during play with
their 12-month-olds than parents in the control group. Further, the /infants of parents in the
treatment group pointed more and to a greater number of different objects during play than
the infants of parents in the control group. However, the effects on infant pointing
production were not sustained in subsequent follow-ups at 14-, 16-, and 18-months.
Interestingly, while there was no main effect of the intervention on infants’ vocabulary
growth over the course of the study, the authors did find an effect for a subset of the
participants whose parents had endorsed a fixed mindset of intelligence at the start of the
intervention. These parents exhibited a stronger effect of the training on their own pointing,
and their infants exhibited greater pointing at 12-months, and greater vocabulary growth
from 10- to 18-months. Thus, there is both correlational and experimental evidence
suggesting that infants’ pointing (either in terms of sophistication or frequency) may be
fostered by parents’ own pointing production, and that individual differences on the part of
parents are important to consider.

Another training study compared the effects of manipulating infants” observed or own
experience pointing. LeBarton and colleagues (2015) randomly assigned 17-month-olds to
one of three six-week in-home training conditions: one in which an experimenter modeled
pointing and labeling with the infant and also encouraged the infant to point, one in which
the experimenter pointed but did not encourage the infant to point, and one in which the
experimenter did not point nor did she encourage the infant to point. Across the training
period, infants in the experimenter and infant pointing condition produced more points. This
increase in infant gesture was associated with an increase in parents’ gesture use (although
parent gesture was not a focus of the study), and, importantly, with group differences in
infants’ productive vocabulary at the end of the six-week period. However, they did not see a
similar effect on either pointing production or vocabulary for infants in the condition in
which only the experimenter pointed without encouraging the infant to point. The results of
this study provide more evidence for an association between parents’ and infants’ pointing,
but also suggest that infants’ own pointing may be particularly supportive for their language
development.

Taken together, these findings suggest that infants’ pointing can be influenced by parent use
of pointing, but that this is not always the case. It is important to note that the bulk of the
research in this area has not examined the intentionality behind the points that parents are
producing with their infants. Doing so may help to explain some of the nuance in the extant
literature, and may help to elucidate the role of parents’ pointing in supporting both infant
pointing and infant language development. One exception is a study by Rowe (2000) with a
low-income sample of mothers and their 14-month-old infants which found that the majority
of mothers’ points were produced to direct their infants’ attention to something (66%,
M=10.0, SD=8.8), as opposed to being produced in the context of discussing an object of
shared attention (19%, M=2.9, SD=3.5) or for negotiating the activity (15%, M=2.2,
SD=2.9). Directing attention and discussing an object of shared attention may be interpreted
as indexing declarative intention, and negotiating the activity as imperative. This study
provides initial evidence that mothers use more declarative than imperative points with their
infants during book reading and toy play, yet the large amount of observed variability in
these behaviors warrants further investigation. It is possible that infants who observe their
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parent(s) using more points in the context of sharing attention, emotion, and information
about objects or events are more likely to understand and use these kinds of points
themselves. However, this potential mechanism for the emergence of declarative pointing
has yet to be examined.

Parent pointing might also be related more directly to infant language development.
Synchronizing their gesture use with talk about an object or event signals to the infant that
these two are linked and directs the infant’s attention to the referent, thereby narrowing the
problem space for the infant and making it easier to map the spoken label onto the referent
(de Villiers Rader & Zukow-Goldring, 2012). Indeed, there is evidence that infants learn
better when talk is centered on the things that are most prominent in their attention and that
they are focusing on in their environment (Yu & Smith, 2012). It is possible that different
types of pointing gestures, with different communicative intentions, might be more or less
likely to draw the infant’s attention. Differential relations between parents’ use of certain
types of intentions with their pointing gestures and their infants’ language development
would support this idea.

In summary, by the end of their first year, infants produce points with a variety of
communicative intentions (e.g., Liszkowski et al., 2004, 2008) and while pointing overall is
a predictor of their growing language skills (e.g., Rowe & Goldin-Meadow, 2009b),
declarative pointing is a stronger predictor than imperative pointing (Colonnesi et al., 2010).
Additionally, parents’ overall pointing production is related to their infants’ pointing
(Liszkowski & Tomasello, 2011; Rowe, 2000), and increasing parent pointing can lead to
increases in infant pointing (LeBarton et al., 2015; Rowe & Leech, 2018). However, it is
unknown whether parent declarative versus imperative points might differentially relate to
the kinds of points their infants produce or to their infants’ language development.
Examining these relations may help determine whether specific types of parent pointing are
important for the development of specific types of infant pointing which may in turn lead to
a better understanding of the involvement of parent pointing in language development.

The current study

The aim of the current study is to examine the relations between parents’ pointing and
infants’ pointing at the level of the communicative intention, and infants’ developing
language skills, in order to better understand how the early environment may shape infants’
communicative development. In particular, because infant declarative pointing seems to be a
stronger predictor of language development (Colonnesi et al., 2010), we focus on the role of
parent pointing in supporting infants’ declarative pointing. We hypothesize that parents’
declarative pointing will relate to their infants” own declarative pointing. Based on the
stronger relations between infants’ own declarative pointing and their language
development, we also predict that parents’ declarative pointing will be a stronger predictor
of their infants’ language skills than parent’s imperative pointing. Lastly, we examine how
infants’ and parents’ pointing compare as predictors of the infants’ developing language
skills. In previous research, infant pointing has been shown to mediate the relation between
parent pointing and infant language (e.g., Rowe & Goldin-Meadow, 2009a). We explore this
possibility, predicting that a similar trajectory will hold at the level of communicative intent
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such that infants’ declarative points may mediate any relations between parent declarative
points and infant language outcomes. However, given the specificity of the type of pointing,
it is also possible that infants’ declarative pointing might moderate rather than mediate a
relation between parent declarative pointing and infant language skills. There is evidence
that infants’ production of points is related to their understanding of the same gesture
(Behne, Liszkowski, Carpenter, & Tomasello, 2012; Liszkowski & Tomasello, 2011;
Woodward & Guajardo, 2002), and the same seems to be true specifically for declarative
points (Salo et al., 2018). Thus, perhaps infants who are already producing declarative
points, and thus displaying an early behavioral marker of symbolic communication and
intention understanding, are better able to understand the significance of others’ declarative
points and use those observed declarative points to support them in learning new words.
Therefore, we also test for moderation effects to compare the above hypotheses and examine
how parents’ and infants’ declarative pointing compare as predictors of the infants’
developing language skills.

In sum, our specific research questions were:

1 How does parents’ production of points vary by communicative intent? That is,
do parents tend to use points with specific intents more than others when
interacting with their infant?

2. Do the relations between parent pointing and infant declarative pointing differ
based on the communicative intent of parents’ points?

3. What are the relations between parent pointing, within each type of
communicative intent, and their infants’ developing language skills?

4, How do parent and infant declarative pointing compare as predictors of infant
language skills?

The current sample was drawn from a larger sample of 124 infants participating in a
longitudinal study starting at 1 month through 24 months (Reeb-Sutherland, Levitt, & Fox,
2012; Salo et al., 2018). Families were recruited from counties surrounding a large mid-
Atlantic university. For the current analyses we used data from the 12-month, 18-month, and
24-month visits. Of the original 124 infants seen at 1 month, 41 did not return to participate
in the 12-month visit. An additional 28 dyads were excluded from analysis for the following
reasons: 22 dyads did not participate in the parent—infant interaction, and six mothers did not
speak English during the parent—infant interaction (3 Spanish, 2 Chinese, 1 Korean). Prior to
analysis, outliers were identified if they had a standardized score greater than £3SD. Three
cases had extreme values and were removed from the analysis sample, thus the final sample
at 12-months included 52 dyads. Of that, 46 dyads completed the 12-month language
measure, 44 completed the 18-month language measure and 47 completed the 24-month
language measures.

J Cogn Dev. Author manuscript; available in PMC 2020 February 21.
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Out of the 52 dyads included in the 12-month analyses, 24 of the infants were female. Most
mothers had a Bachelor’s or graduate degree (n=42), 1 mother had an Associate’s degree, 8
had a high school diploma or below, and 1 mother did not report her education level. Thirty-
three mothers self-identified as Caucasian, 11 as African-American, 3 as Asian, 3 as
Hispanic and 2 as other. At the 12-month visit, infants were on average 12.22 months old
(Range = 11.90 — 12.63; SD = .19). At the 18-month follow-up, 19 of the infants were
female and average age was 18.18 months (Range = 17.67 — 19.30, SD = .37). At the 24-
month visit, 23 of the infants were female and average age was 25.38 months (Range =
24.40 - 26.30, SD = .50)

During the 12-month visit, dyads took part in a 10-minute videotaped, free play interaction.
During these interactions, dyads were provided an assortment of age-appropriate toys,
including a picture book, farm set, and shape sorter. Parents were instructed to play with the
toys with their infant as they normally would, but to try to play at least once with each of the
three objects. These interactions were then transcribed and coded for pointing gesture
production (methods described in detail below). In addition, at infant age 12-, 18-, and 24-
months, mothers reported on their infants’ expressive and receptive language skills.

Transcription and coding

Measures

All speech and gestures during the mother-infant videotaped interactions at 12 months were
transcribed by research assistants trained to transcribe reliably using the CHAT conventions
(https://talkbank.org/manuals/CHAT.pdf) of the Child Language Data Exchange System
(CHILDES; MacWhinney, 2000). The unit of transcription was the utterance, bounded by
grammatical closure, a pause of more than two seconds, or transition in speaker.
Transcription reliability was established by having a second reliable coder transcribe 20% of
the videotapes; reliability was assessed at the utterance level and was achieved when coders
agreed on 95% of transcription decisions.

Parent and infant pointing production.—Parent and infant points were coded from the
transcripts and videos of the mother-infant 10-minute free play interaction task that took
place during the 12-month visit. Points were defined as any use of the extended index finger
or open palm to indicate something in the environment. Open hand points were coded if only
one arm was extended and the infant was not leaning forward or otherwise apparently
attempting to reach for the referent (Franco & Butterworth, 1996). Only infants produced
open hand points. If a parent or infant had their finger extended into a point shape, but it was
not communicative (e.g., using the index finger to push a button on a toy) it was not coded as
a pointing gesture. Point tokens, the total number of pointing gestures (e.g., Goldin-Meadow,
Mylander, de Villiers, Bates, & Volterra, 1984), served as a measure of the quantity of parent
and infant overall pointing production, regardless of intention. To address the research
questions outlined above regarding relations between parent and infant pointing across the
various types of communicative intentions, we further coded both parents’ and infants’
pointing gestures according to their intention. Points were categorized first according to
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whether they were declarative or imperative. Declarative points were defined as those
intended to direct the partner’s attention and to share information or emotion about an object
or event, whereas /imperative points were defined as those intended to elicit a specific action
from their partner or to use their partner as a means towards a non-social end goal (e.g., to
retrieve an object; Bates et al., 1975). Based on Tomasello and colleagues’ (2007) theoretical
description of two subtypes of declarative points, described above, these were further broken
down into expressive declarative — pointing to share emotion about an object or event (often
surprise or delight) — or /nformative declarative — pointing to share information about an
object or event (e.g., the location or a label). Intention was derived from the context
surrounding the pointing gesture, including any associated verbalizations or speech, body
language, and partner’s response. Reliability between two independent coders was assessed
for 10% of the free-play interactions. Agreement between coders was 98% (k=.93, N=206)
for identification of points, and 87% (k= .78; N=137) for communicative intention of
pointing gestures.

As our research questions focus specifically on infants’ declarative pointing, only infants’
declarative points are included in the current study, however all categories of parents’ points
are included in our analyses. Descriptive statistics for parent and infant pointing production
are shown in Table 1. Approximately half of the infants produced one or more declarative
point during the 12-month interaction (n=25). Only one infant produced a single informative
declarative point across all the interactions. Therefore, only the superordinate declarative
category is considered for infants in the following analyses, however these can be considered
as mostly representing infants’ use of expressive declarative points. As reviewed above,
infants’ ability to produce declarative points is related to their understanding of declarative
points (Salo et al., 2018), and infants’ ability to produce declarative points earlier than their
peers predicts later language ability whereas the same is not true for imperative points
(Desrochers et al., 1995). As such, we recalculated infants’ declarative pointing as a
dichotomous measure with a score of 1 indicating that the infant did produce a declarative
point (N=25), and a score of 0 indicating that the infant did not (N=27).

Infant language.—To maintain consistency in method of infant language measures, parent
report measures were utilized at all three time-points. Infants’ expressive and receptive
vocabulary skills were measured at 12- and 18-months respectively via parent report using
MacArthur-Bates Communicative Developmental Inventories, Words and Gestures (MCDI-
WG; Fenson et al., 1994). The vocabulary section of the MCDI-WG provides a checklist of
396 words for parents to indicate whether their infant understands or understands and uses
each word. The total number of words a parent indicates their infant understands serves as a
measure of their infant’s receptive vocabulary (12-months: M=83.02, SD=74.26; 18-months:
M=213.70, SD=92.07). The total number of words a parent indicates their infant
understands and produces serves as a measure of their infant’s expressive vocabulary (12-
months: M=7.33, SD=6.65; 18-months: M=76.48, SD=62.94).

At infant age 24-months, expressive and receptive language ability was measured via two
different parent report surveys. For consistency with the previous time points, we report
scores on the MacArthur-Bates Communicative Development Inventory, Words and
Sentences (MCDI-WS; Fenson et al., 1994), which provides a checklist of 680 words for
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parents to indicate whether their infant produces each word (M=365.74, SD=172.70). At 24-
months the MCDI-WS does not offer a measure of receptive language. Therefore, we also
had parents complete the receptive and expressive language subscales of the Vineland
Adaptive Behavior Scales 2" edition (Vineland-11; Sparrow, Cicchetti, & Balla, 2005). The
receptive language subscale asks questions about infants’ ability to respond appropriately to
various kinds of verbal input and instructions. The expressive subscale asks questions about
infants’ vocabulary size and the complexity of the language they use. The Vineland-II
provides standardized scores that were used in the current study (Receptive: M=16.55,
SD=1.82; Expressive: M=16.36, SD=1.52).

Mothers’ language.—Two measures of mothers’ spontaneous language produced during
the free-play interaction were extracted from the transcripts. Word tokens, or the total
number of words spoken, is a measure of quantity of speech (M=612.62, SD=268.26). Word
types, or the total number of unique words spoken, is a measure of the diversity of speech
(M=147.02, SD=36.73). As mothers’ speech to their infants is a significant predictor of
infants’ developing language skills (Hart & Risley, 1992, 1995; Huttenlocher, Haight, Bryk,
Seltzer, & Lyons, 1991; Pan, Rowe, Singer, & Snow, 2005; Rowe, 2012) and there is
evidence that mothers who point more also talk more (Rowe, 2000), we wanted to include
measures of mothers’ speech to ensure that any relations seen between mothers’ and infants’
pointing and language were not being driven by mothers’ speech.

To fully explore our research questions, we set alpha at the conventional p < 0.5 and did not
correct for multiple comparisons. Further, to provide a comprehensive picture of the results,
we also consider trends at p < .1.

Parent pointing

Our first goal was to examine and compare the patterns of mothers’ production of points
across the various categories of communicative intentions. Mothers produced more
declarative points than imperative points on average (t(51)=3.88, p<.001). When considering
the declarative pointing subcategories, mothers produced significantly more expressive than
informative declarative points (t(51)=4.03, p<.001).

Relations between parent and infant pointing

We next examined whether the relations between parent and infant pointing varied within
the different types of communicative intentions. We ran a series of zero-order Pearson
correlations between the parent pointing measures and the total number of point tokens their
infants produced. None of these relations were statistically significant (all r’'s <.17, all p’s
>.23). Next, we conducted independent samples t-tests to compare mothers’ production of
points across the dichotomous infant declarative pointing groups. Mothers of infants who did
produce declarative points had a tendency to produce more total declarative points and more
expressive declarative points (Table 2), however these comparisons did not reach
significance.
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Relations between parenting pointing and infant language

Next, we examined the relations between parent pointing and infant language. We
hypothesized that mothers” declarative points might be more strongly related to their infants’
developing language skills than their imperative pointing. Interestingly, we found that this
hypothesis was supported, but primarily in relation to infants’ language skills at 12-months,
not later. As shown in Table 3, mothers’ overall point tokens was strongly and positively
correlated with their infants’ receptive vocabulary at 12-months (p<.01). Importantly, this
relation seems to be specific to mothers’ declarative pointing as mothers’ expressive
declarative and informative declarative points were both significantly positively correlated
with their infants’ receptive vocabulary at 12 months, and mothers’ imperative points were
not. However, at 18-months, only mothers’ expressive declarative points were related to their
infants’ receptive vocabulary. When controlling for infants’ 12-month receptive vocabulary,
this relation was no longer significant (r=-.02, p=.89). There were no significant relations
between mothers’ imperative points and their infants’ language skills. There were also no
significant relations with any of the parent pointing measures and the 24-month language
measures (Table 4). In sum, relatively strong relations are seen between parent pointing,
particularly declarative pointing, and infants’ receptive language skills at 12-months, but
these relations are not evident at 18- or 24-months.

Comparing parent and infant pointing as predictors of infant language

Relations between infant pointing and infant language.—Prior to addressing our
fourth research question comparing parent and infant pointing as predictors of infant
language, we first looked at whether infants’ pointing was related to their concurrent and
later language ability. We first report relations between infant total number of points and
language, then look at relations between declarative pointing status and language. The total
number of points infants produced at 12-months was not correlated with their 12-month
language scores (Receptive: r=.19, p=.21; Expressive: r=.04, p=.81); however infant total
points at 12-months was moderately correlated with their 18-month receptive vocabulary
(r=.28, p=.07) and significantly correlated with their 18-month expressive vocabulary (r=.37,
p=.01). The relation with 18-month receptive vocabulary was non-significant when
controlling for 12-month receptive vocabulary (r(par, d/=38) = .23, p=.16, however the
relation with 18-month expressive vocabulary remained significant after controlling for
either 12-month receptive vocabulary (r(par, d=38) =.33, p=.04) or 12-month expressive
vocabulary (r(par, d=38) =.41, p=.009). The relation between infant total points and 24-
month expressive MCDI scores was not significant (r=.14, p=.35). However, the relations
with both receptive and expressive Vineland scores were significant (Receptive: r=.33,
p=.02; Expressive: r=.32, p=.03), and remained so after controlling for the 12-month
receptive vocabulary (r(par, d/=39) =.37, p=.02) and 12-month expressive vocabulary (r(par,
af=39) =.34, p=.03), respectively. In sum, infants who pointed more during the 12-month
interaction, had larger MCDI expressive scores at 18 months, and larger receptive and
expressive Vineland scores at 24 months, controlling for their 12-month language scores.

As can be seen in Table 4, infants who produced any declarative points at 12-months had
stronger MCDI receptive scores at that same time (p<.05), moderately stronger receptive and
expressive MCDI scores at 18-months (p<.10), and stronger Vineland scores at 24-months,
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particularly expressive scores (p<.05). We conducted a series of regression models
predicting infants’ language skills at 18- and 24-months from their declarative pointing
status, while also controlling for 12-month receptive language. The relations with 18-month
vocabulary were non-significant with the added control (Receptive: 8=.09, t=.64, p=.53;
Expressive #=.18, t=1.17, p=.25). Declarative pointing status became a significant predictor
of 24-month Vineland receptive language when controlling for 12-month receptive
vocabulary (8=.34, t=2.20, p=.03). Lastly, the significant relation between declarative
pointing status and 24-month vineland expressive vocabulary was maintained after
controlling for 12-month language (3=.39, t=2.45, p=.02). In sum, infants who produced
declarative points at 12-months had stronger concurrent receptive language scores, and
stronger 24-month language scores even when controlling for 12-month language scores.

Given results of the above analyses demonstrating links between both parent pointing and
infant pointing and infants’ language skills, we then examined more complex models
predicting infant language that included both parent and infant pointing as predictors. To
compare mothers’ and infants’ pointing as they relate to infants’ language ability, we
conducted a series of regression analyses predicting infants’ receptive vocabulary at 12-
months, concurrent to the pointing measures. Specifically, we compared mothers’ expressive
declarative points and infants” declarative pointing status as predictors of infant receptive
vocabulary at 12-months. We conducted both a mediation model, wherein infant pointing
was examined as a mediator for the relation between mothers’ pointing and infant language,
and a moderation model, wherein we examined the interactive effects of parent and infant
pointing. Variables were mean-centered before being entered into the models.

Table 5 shows the results of the regression analyses with 12-month receptive vocabulary as
the outcome variable. When considered separately, both mothers’ expressive declarative
points and infant declarative pointing status are significant predictors, as can be seen in
Models 1 and 2. In Model 3, which tests for a mediation effect by considering both mother
and infant pointing together, the parameter for infant declarative pointing status is no longer
significant, whereas mother’s production of expressive declarative points remains a
significant predictor of their infants’ concurrent receptive vocabulary. Thus, infant pointing
status is not a mediator between mother and infant language, and the results suggest
collinearity amongst the parent and infant pointing measures. \We next examined a potential
moderation by entering the interaction between mother expressive declarative pointing and
infant declarative pointing status into the model (Model 4). The interaction parameter was
significant and adding the interaction term significantly improved the model fit
(F(1,42)=14.20, p=.001). Analysis of simple slopes showed that the positive relation
between mothers’ expressive declarative pointing and their infants’ concurrent receptive
language is significant only when infants were also producing declarative points (B=7.85,
p<.001; Figure 1). For infants who did not produce declarative points, the relation between
mothers’ pointing and their language was not significant (B=-1.37, p=.48; Figure 1).

Examining the potential role of mothers’ speech

As mentioned above, measures of mothers’ speech to their infants during the free-play
interaction were extracted. Although this was not a central question for the current study,
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these measures were compared with mothers’ pointing to ensure that the relations shown
above between mothers’ and infants’ pointing and language were not being driven by
mothers’ speech. Indeed, mothers’ language use during the 12-month free-play interaction
was positively correlated with their pointing during the interaction. Specifically, mothers
who produced more word tokens also produced more total points (r=.30, p=.03) and
expressive declarative points (r=.31, p=.02), and produced marginally more total declarative
points (r=.27, p=.06) and imperative points (r=.23, p=.10). Greater number of maternal word
types was significantly positively related to expressive declarative points (r=.30, p=.03).
However, mothers’ speech was not related to their infants’ pointing. That is, there was no
relation between mothers’ word types and tokens and total infant points produced (Word
Types: r=.03, p=.86; Word Tokens: r=-.04, p=.80), and there were no group differences in
mothers’ speech across the dichotomous measure of infants’ declarative pointing (Word
Types: t(50)=-0.56, p=.58; Word Tokens: t(50)=0.05, p=.96). The only relation between
maternal speech and infant language was between maternal word types and 24-month
receptive language (r=.26, p=.06), which was marginal. When controlling for either mothers’
word types or word tokens, the relations between mother and infant pointing and between
mothers’ pointing and infant language all remain unchanged in terms of significance. The
tendency for mothers of infants who did produce declarative points to produce more total
declarative points and more expressive declarative points still did not reach significance
(p’s>.05). The relations between mothers’ overall point tokens, declarative points, expressive
declarative points and informative declarative points, and their infants’ receptive vocabulary
at 12-months all remained significant (p’s<.01).

Discussion

The current study adds to the existing literature by exploring the relations between parents’
and infants’ pointing at the level of communicative intention. We were particularly interested
in whether infants’ exposure to different communicative intents through their parents’
pointing gestures might be associated with different uses of the pointing gestures themselves
and related to language development. In this way, we sought to further unpack the factors
contributing to infants’ language development, and to better characterize the role that parent
and infant pointing may play in supporting this development. We began with four main
research questions addressing 1) the extent to which parents’ production of points varies by
communicative intention, 2) whether the relations between parent pointing and infant
declarative pointing vary by communicative intention, 3) whether the relations between
parent pointing and infant language development vary based on the type of point, and 4) how
parent and infant pointing compare as predictors of infant language when measured at the
level of the communicative intention. In sum, we found that the mothers in our sample were
producing points with a variety of intentions, however we did not find relations between
mother and infant pointing within the different communicative intentions. Replicating
previous research (Colonnesi et al., 2010), we found that infant declarative pointing was
related concurrently and longitudinally to their language ability. We also found that mothers’
declarative pointing was related to their infants’ concurrent receptive language, while their
imperative pointing was not. Most intriguingly, we found an interaction between mothers’
expressive declarative points and infants’ declarative pointing status, suggesting a nuanced
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relation between parent and infant declarative pointing and infant concurrent receptive
vocabulary. We discuss each of these findings below.

Variability in parent pointing intentions

We did find variability in the types of communicative intentions mothers conveyed through
the points they produced in interaction with their infants. Specifically, we found that mothers
produced more declarative than imperative points. We also found that parents produce more
expressive than informative declarative points. That is, mothers were more often using their
pointing gestures to convey information or to share emotion with their infants, as compared
to directing their infant to do something, and further they were more likely to point in order
to share emotion rather than to convey information. Thus, just as has been observed in
infants, mothers in this study were producing points with a variety of communicative
intentions and there was variability in the amount of each type of point that mothers were
using. This was the first study to directly address whether such variability exists in the kinds
of points parents produce. It was necessary to establish such variability before examining
whether nuanced relations existed between parent pointing and infant pointing, or between
parent pointing and infant language, at the level of communicative intent.

Relations between parent and infant pointing

While the relations were not statistically significant, we did find trend-level evidence
suggesting that the relation between mothers’ and infants’ pointing varies within the
different intentions. Surprisingly, we did not find a relation between mothers’ and infants’
total number of points, a relation that has been found in previous research (e.g., Liszkowski
etal., 2012; Rowe & Goldin-Meadow, 2009a). This might be explained by differences in the
methodology for the parent—infant interaction. For example, previous studies have provided
a more dynamic room with objects and decorations displayed in a museum type setup
(Liszkowski et al., 2012), or have conducted the interactions in the participants providing
fewer constraints and allowing for a much longer and natural interaction (Rowe & Goldin-
Meadow, 2009a). In fact, Rowe (2000) also did not find a relation between parent and infant
total points in study that used a similar structured free-play to that in the current study.
Further, Liszkowski and Tomasello (2011) only found a relation based on a dichotomized
measures of parent and infant pointing. Previous studies have found evidence that the
context influences parents language and gesture use (Puccini, Hassemer, Salomo, &
Liszkowski, 2010; Salo, Rowe, Leech, & Cabrera, 2015), however the differences in
findings across these studies could be driven by a variety of factors including sample size,
age range of the infants, and/or methodology and more work is need to parse apart the
various factors that might influence the relation between parents’ and infants’ pointing. We
did find a trend in the relations between mothers’ pointing and their infants’ pointing when
examined at the level of communicative intent. Mothers of infants who produced declarative
points tended to produce more points and more declarative points themselves, as compared
to mothers of infants who did not produce any declarative points. This relation seemed to be
driven by mothers’ expressive declarative points. However, these relations were not
significant. As hypothesized, there were no relations between mother imperative points and
infant pointing, suggesting that parents’ production of points in the context of sharing
attention and emotion are more supportive of infants” own use of points.
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Relations between parent and infant pointing, and infant language

We also examined how parents’ and infants’ pointing production compare as predictors of
developing language skill when measured at the level of their different communicative
intentions.

Parent pointing is related to infant language.—We found relatively strong relations
between parent pointing, particularly declarative pointing, and infants’ receptive language
skills at 12-months, but these relations were not evident at 18- or 24-months. Further,
mothers’ imperative pointing was not related to the measures of infant language at any time
point. While beyond the scope of the current study there are several possibilities that could
explain the functional role of parents’ declarative pointing. Perhaps observing their parent’s
emotional response to an object or event, often positive emotions like surprise or delight,
creates a state of arousal in the infant that supports attention to the referent and an enhanced
state of learning. Another possibility is the language that parents use in conjunction with
their pointing gestures. Perhaps parents more often label the referent with declarative points
than with imperative points. It is likely a combination of these two, that parents are
providing a label at a time when the infant is aroused and attentive, that supports the infant’s
language development and specifically word learning. Future studies are required to test
these possibilities.

Importantly, the relations between mothers’ pointing and infants’ pointing and language
remained significant above and beyond the effect of mothers’ speech — so it is not adequate
to say that mothers who point more in this way also talk more and are perhaps providing
more labels along with their points, which is supporting their infants’ receptive vocabulary
growth. The current data does not rule out that explanation and that pathway is undoubtedly
also important, however this finding suggests that mothers’ expressive declarative points
have a unique impact on their infants’ language development.

Infant pointing is related to infant language.—Infants’ overall pointing production
was also related to their later language skills, such that infants who pointed more during the
12-month interaction, had larger MCDI expressive scores at 18 months, and larger receptive
and expressive Vineland scores at 24 months, controlling for their 12-month language
scores. Further, infants’ who produced declarative points tended also to have stronger
language skills. Most notably, infants’ declarative pointing status was related to their
concurrent receptive vocabulary, and to their receptive and expressive language scores one
year later, even when controlling for 12-month language. This replicates the robust findings
in previous research (Colonnesi et al., 2010), and provides further evidence that declarative
pointing in infancy is an early marker of readiness to communicate and to share ideas and
information. Recent work suggesting a fundamental link between infants’ declarative
gestures and their joint attention skills provides support for this hypothesis (Salo et al.,
2018). Work by Lucca and Wilbourn (2016) also suggests that infants’ pointing indicates a
readiness to learn new words, in particular labels for objects. A recent study by Liike and
colleagues (Luke et al., 2017) compared 12-month-old infants’ pointing according to
communicative intention (imperative or declarative) and hand shape (index-finger or open-
hand) as predictors of 24-month vocabulary. Interestingly, it was found that hand shape
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(producing index-finger points rather than pointing with an open hand) was a better predictor
of later language than communicative intention. However, the measure of declarative
pointing was continuous (mean of declarative points produced per trial in a setting that was
intended specifically to elicit declarative points), whereas in the current study the measure
was dichotomous. In fact, almost half of the infants in that study did not produce any
declarative points. More work is thus needed to fully understand the unique mechanism(s)
linking early declarative pointing and language development.

Parent and infant points, together, predict infant language.—When considered
together in a regression model predicting concurrent infant receptive vocabulary, mothers’
expressive declarative points were a significant predictor above and beyond the effect of
infant declarative pointing, and the interaction between mothers’ and infants’ pointing was
also significant. Specifically, we see that the positive relation between mothers’ expressive
declarative pointing and their infants’ concurrent receptive language was present only for
those infants who were also producing declarative points themselves. Taking these results in
sum, perhaps infants who see their parent(s) using a lot of points in the context of sharing
attention, emation, and information about objects or events are more likely not only to
produce these kinds of points themselves, but are also better able to understand the points.
This heightened ability to respond to and understand their parents’ declarative points
combined with exposure to a lot of these points appears to be an important mechanism in
developing their language skills. Alternatively, this finding may suggest that mothers use
pointing differently depending on their infant’s language level. That is, perhaps parents
produce declarative points in response to how much they think their infant understands.
More work is needed to tease about the directionality of these effects between parent and
infant pointing and infant language.

The relations between parenting and infant pointing and language development were limited
to the 12-month time-point in this study. Thus, we may be seeing evidence a developmental
trajectory wherein mothers’ early declarative pointing supports both their infant’s early word
learning and perhaps provides a model for their infant to begin using points as well. As the
infant learns the various communicative functions of points, their own production of points,
and in particular their declarative points, predicts further language development, however the
role of maternal pointing may not sustain as infants can handle more complex verbal input
from their parents as their own verbal skills increase. It should be noted that the measures of
infant language in the current study are all parent-report. Parent reporting of language skills
is influenced by several factors which can bias reporting (Bennetts, Mensah, Westrupp,
Hackworth, & Reilly, 2016). One potential factor that may bias parents reporting in the
current sample is parents own use of expressive declarative points which may lead to the
report of larger vocabularies for their infants. Likewise, parents who see their infant
producing many points may be similarly inclined to report larger vocabularies for their
infants. That is, parents’ overall impression of their infant’s communicative ability,
influenced by both the infant’s use of gesture and spoken or receptive language, may be
reflected in their reports of their infants’ language skills. Future replications should utilize
other means of measuring infant language, such as standardized lab-based measures or
observed spontaneous language, to rule this possibility out. Researchers are just beginning to
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understand the mechanisms linking infant pointing with their language development (Lucca
& Wilbourn, 2016; Wu & Gros-Louis, 2015), however this is the first study to explore
parents’ pointing with their young infants at the level of communicative intention and more
work is needed to fully understand the developmental mechanisms linking parent and infant
pointing.

Conclusions

Infants’ production of declarative points is seen by many as an early indicator of their
communicative ability, and the current study suggests the importance of examining the
points that parents use with their infants at the level of communicative intent as well. Our
findings suggest that parents’ and infants’ use of declarative points may have unique and
interacting effects on infants’ developing language skills. Those infants who produce
declarative points earlier than their peers may be able to capitalize on the learning
opportunities afforded by their parents’ declarative points thus resulting in stronger language
development. This study constitutes an important initial exploration of these relations,
however, more work is needed to parse apart the directionality and replicability of these
effects.
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Figure 1.

Significant effects of mothers’ expressive declarative pointing on concurrent child receptive
vocabulary qualified by infants” declarative pointing status. Low and high scores correspond
to —1 SD below and +1 SD above the mean.
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Descriptive statistics for parent and infant pointing

Mean (SD) Range
Infant pointing
Total points 2.17 (3.29) 0-14
Declarative points 1.27 (2.19) 0-10
Expressive declarative  1.25 (2.20) 0-10
Informative declarative  0.02 (0.14) 0-1
Mother pointing
Total points 20.92 (14.67) 0-68
Imperative points 7.63 (7.50) 0-41
Declarative points 13.21 (10.26) 0-53
Expressive declarative  8.48 (7.12) 0-35
Informative declarative  4.73 (4.96) 0-21

Note. N=52.
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Table 2.

Mother pointing production compared across infant declarative pointing status

Mother Pointing Infant 12-month Declar ative Pointing Status
Did produce Did not produce tvalue pvalue
M SD M SD
Total Points 24.00 16.91 18.07 11.86 1.47 15
Imperative points 8.00 6.97 7.30 8.08 0.34 74
Declarative points 15.96 11.76 10.67 8.07 191 .06
Expressive declarative ~ 10.28 7.79 6.81 6.12 1.79 .08
Informative declarative  5.68 6.10 3.85 3.49 1.34 19
Note: df=50
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Table 3.

Infant language scores compared across infant declarative pointing status

Infant Language

Infant 12-month Declar ative Pointing Status

Did produce Did not produce tvalue
M SD M SD
12-month MCDI receptive 105.30 87.42 62.26 50.96 204"
12-month MCDI expressive 7.87 7.00 6.74 6.38 572
18-month MCDI receptive 237.78 90.83 190.71 87.27 1_757

18-month MCDI expressive

24-month MCDI expressive

92.74 66.47 60.62 53.71 1757

418.55 162.66 337.64 163.15 1.66

24-month Vineland receptive ~ 17.17 217 16.16 141 1.86 7

24-month Vineland expressive  16.95 1.13 16.04 1.46 2.38%

Note. For 12-month MCDI n=46, df=44, for 18-month MCDI n=44, df=42, and for 24-month MCDI and Vineland n=47, df=45.

*
p<.05

fp <.10.
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Table 5.

Regression models predicting infant receptive vocabulary at 12-months

Receptive Vocabulary (MCDI) B (se)

Model1 Model2 Model3  Model 4
Intercept 84.07°"" 8378™" 81817 7507
0.77) (10.55)  (9.65) (8.63)
Mother expressive declarative points 4 g5 ** 4.27% 324"
(1.39) (1.36) (1.22)
Infant declarative pointing status 43.04% 29.67 28.65
@li0) (1973 (17.26)
Mother x Infant 9.23™*
(2.45)
R? % 217 8.6 25.6 44.4
F stat 1219™" 4162 740" 11.19™
Note. N=46.
HAA
p<.001
Ak
p<.01
*
p<.05
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