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Chapter 1: Literature Review 

As language learners, young children are required to extract and interpret 

segments from a continuous communication stream. The information to be 

segmented is provided not only in verbal utterances, but also through visual 

information such as gestures. Interpreting the information provided by adults is 

essential to increasing infants’ understanding of their world and the language it 

contains. Previous research confirms that when speaking to young children, adults 

modify their speech and gestures compared to when they are speaking to another 

adult (e.g. Bekken, 1989; Brand, Baldwin, & Ashburn, 2002; Fernald, 1991; Hoff-

Ginsburg & Shatz, 1982; Iverson, Capirci, Longobardi, & Caselli, 1999). These 

modifications slow the production of the mother’s message, highlight concrete 

items in the environment and may help children map the language input to its 

referent (e.g. Jusczyk, 1997) (Furrow, Nelson & Benedict, 1979, O’Neill, Bard, 

Linnell, & Fluck, 2005).  

Though observation of child-directed speech or “motherese” dates back to 

the 1960’s (e.g. Kelkar, 1964; Newport, 1975; Vorster, 1975), research on the 

modification of gesture began much more recently. To date, the focus of gesture 

modification research has been to determine its presence across contexts, 

describe its general characteristics and indicate possible benefits to the infant or 

child (e.g. Bekken, 1989; Brand, Baldwin, & Ashburn, 2002;  Iverson, Capirci, 

Longobardi, & Caselli, 1999; O’Neil, 2003; O’Neill, Bard, Linnell & Fluck, 2005; and 

Schmidt, 1996). The current study will add to this literature by further delineating 

the different types of gestures used by mothers of young children, observing the 

use of gesture in multiple contexts and documenting the pragmatic function of the 
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speech with which they are paired. Specifically, the focus of this study is to 

determine if maternal gestures and the speech with which they are paired are 

affected by a child’s age, expressive language ability and the context in which the 

communication occurs. 

 Characteristics of Child-Directed Speech 

A large body of literature illustrates the ways in which child-directed speech 

(CDS) differs from adult-directed speech (e.g. Fernald, 1991; Kitamura, 

Thanavishuth, Burnham, & Luksaneeyanawin, 2001; Papousek & Papousek, 

1992; Pegg, Werker, & McLeod, 1994; Saxton, 2010;) and its possible positive 

effects on mother and child interactions (e.g. Hoff-Ginsburg, 1986). The presence 

of CDS is positively correlated with increased frequency of social interactions 

(Foulkes, Docherty, & Watt, 2005), longer duration of infant attention (Fernald, 

1985), and later language learning (e.g. Bernstein-Ratner, 1987; Cooper & Aslin, 

1990; Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991; Pegg, et al., 1992; 

Rowe, 2008; Singh, Morgan, & Best, 2002; Trainor & Desjardins, 2002).  Overall, 

the research indicates that the presence of CDS in mother’s speech may contribute 

to increases in duration and positive developmental effects of the mother and child 

interaction. 

Common modifications in CDS include slower speaking rate, higher 

fundamental frequency, exaggerated contours of prosody, fewer disfluencies, and 

simplification of language structure (Fernald & Simon, 1984; Garnica, 1977; Kuhl, 

et al., 1997; Snow, 1995). Further, communication to young children consists of 

shorter utterances (Johnson, Lahey, Ernestus, & Cutler, 2013; Ko, 2012; Shatz & 
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Gelman, 1973), a higher number of identical segment repetitions (Cameron-

Faulkner, Lieven, & Tomasello, 2003), syllabic stress on final content words 

(Echols & Newport, 1992) and conversational topics limited to items and actions in 

current context (e.g. Brown & Bellugi, 1964; Bloom, 1970; Gleitman, et al., 1984 

Iverson et al., 1999; Pine, 1994). Modified speech is structured to highlight 

sentence or phrase-final words which are usually nouns (Albin & Echols, 1996; 

Fernald & Mazzie, 1991) as well as any novel content (Peters, 1983). Some have 

claimed that these modifications are universal; they have been observed in several 

languages (e.g. Fernald, Taeschner, Dunn, Papousek, Boysson-Bardies, & Fukui, 

1989; Freed, 1981; Kuhl, 2004; Kuhl, et al., 1997).   

Characteristics of CDS may encourage young children to attend longer to 

the message of an adult communication partner even before that child understands 

the content. Almost from birth, it seems that children show a preference for CDS 

over adult-directed speech indicated by longer periods of visual attending (e.g. 

Cooper & Aslin, 1990 - 2-day and 1-month old children; Fernald, 1985 4-month-

old children; Nakata & Trehub, 2004 6 month old children; Pegg, et al., 1992 7-

week-old children; Trainor, 1996 4 to 7-month-old children).  Thus, even before 

infants can speak or understand specifics units of language, they are differentially 

attending to child-directed speech.  

 Child-directed speech is not a static entity but a system that changes with 

the age and ability of the child (Bellinger, 1980; Foulkes, Docherty, & Watt, 2005, 

Snow, 1995). For example, Stern, et. al (1983) analyzed maternal speech for 

contours in fundamental frequency, repetitiveness, timing (vocalizations and 
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pauses), rate, and length of utterance. They found that vocalizations and pauses 

were most elongated in the neonatal period, that pitch contouring and repetition 

were most exaggerated at 4 months, and by 24 months, the duration and length of 

utterances became significantly greater. A longitudinal study by Kunert, 

Fernandez, and Zuidema (2011) inspected the Brown corpus (Francis & Kucera, 

1979) and found, not surprisingly, that maternal input (word or utterance length, 

word type, and consonant triples) increased in variety as the child’s expressive 

language ability increased based on the same parameters. It seems then, that 

mothers adjust their verbal input according to the age and expressive language 

ability of their child. 

In addition to changes based upon child age and expressive language 

ability, some aspects of CDS change as a function of activity. In a study of children 

ages 1.5 to 2.5 years, Hoff-Ginsberg (1991) found that maternal input during a 

reading activity was different than that observed during mealtime, free play, or 

dressing. Though the study did not report on all characteristics of CDS, 

researchers found that during “reading” (utterances about book content – not direct 

reading of text), mothers’ communication contained more lexical diversity and 

syntactic complexity and a higher rate of topic-continuing replies. These results 

indicate that book-reading may provide input that is different than when the child 

is engaged in other activities. In fact, it is a task that may be conducive to a higher 

quality of mother-child interaction (Bus, Van Ijzendoorn, & Pellegrini, 1995; 

Fletcher & Reese, 2005) and faster vocabulary development for the child 

(Cunningham & Stanovich, 1991, Moerk, 1985; Whitehurst, Falco, Lonigan, 
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Fischel, DeBaryse, Valdez,Menchaca, & Caulfied, 1988). Although the linguistic 

modifications of CDS have been well documented, much less is known about the 

effect of child age, linguistic ability and context on maternal gestures and their 

accompanying speech.  

Characteristics of Child-Directed Action 

In addition to modifications made to the speech signal, researchers have 

observed changes in actions during mother-child interactions. There is a distinction 

in the literature between “infant directed action” or “motionese” and “child-directed 

gesture.” Those who study “motionese” do not focus their observations on specific 

“gestures” (i.e. actions tied to communicative intent – such as deictic, conventional, 

and representational will be further explored in following sections), but observed 

the overall motion of the hand, arm and head as mothers showed novel objects to 

either their young child (6- or 13-months) or a familiar adult in a semi-structured 

task.  

Some of the first to describe these modifications to overall action during 

communication (or “motionese”) were Brand, Baldwin & Ashburn (2002). 

Differences in Likert scale scores indicated that actions to infants were 

“significantly amplified” in terms of proximity, range of motion, “interactiveness,” 

enthusiasm, repetitiveness, and simplification when compared to interactions with 

another adult. In other words, actions to infants were carried out closer to the infant, 

were bigger, involved more exaggerated facial expressions, were more repetitive 

and less complex than actions used in conversation with adults). These authors 
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suggest that adults modify their actions in an attempt to increase infant attention 

to the communication interaction. 

In addition to corresponding with longer duration of child attention, 

modification in child-directed action may also increase an infant’s ability to 

segment streams of input into smaller units (e.g. Bernstein, 1986; Song, Demuth, 

& Morgan, 2010). Rohlfing, Fritsch, Wrede & Jungmann (2006) studied the nature 

of parental motion in communication with children using 3-D body tracking. They 

found that parents tend to execute less “rounded” motion with their infants and 

instead use more emphatic, staccato movement perhaps to maintain attention (a 

finding also suggested by Brand et. al, 2002). For example, when interacting with 

a child, a parent placing an item on a table might use an exaggerated horizontal 

motion followed by a vertical movement as opposed to demonstrating a smooth 

arc when communicating to another adult. The researchers speculated that these 

exaggerations or pauses in movement may help the learner identify what is 

relevant by reducing complexity and slowing the pace of the interaction.   Thus, it 

seems that pairing modifications to child-directed speech with bigger, more distinct 

action may increase a young child’s attention to the communication and highlight 

what is pertinent within that interaction (Rohlfing, et. al, 2006). Thus non-verbal 

modifications may increase the effectiveness of child-directed speech. What is not 

known is how that pairing of verbal and nonverbal modifications is affected by the 

age and linguistic ability of the child or the context of the interaction. 
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Characteristics of Child-Directed Gestures 

There is a distinction in the literature between actions that may accompany 

speech and gesture. As discussed previously, “motionese” is defined as hand, arm 

and head motion that are closer, bigger, more exaggerated, repetitive and simpler 

than motion used in conversation with adults. This motion is not specifically linked 

to certain segments of speech, but accompanies the communication in general 

when adults speak to children. These modifications are not present when adults 

communicate with each other (Shatz, 1982). Gesture, in contrast, typically has 

more defined communicative intention, accompanies speech and is either 

supplementary or complementary to the verbal message. Examples include 

object-oriented deictic gestures, conventional gestures such as nodding, and 

symbolic gestures such as putting a closed hand to your ear to indicate talking on 

the phone (Iverson et al., 1999; O’Neill, et al., 2005; Schmidt, 1996; Shatz, 1982). 

Though there is some controversy about the true function of gesture in 

communication, there is little doubt that gestures are naturally occurring and are 

produced when speaking with partners of all ages (Cassell, McNeill, & McCullough, 

1999).  

Previous work indicates that parents not only modify their overall actions 

when speaking to young children, they change their gestures as well (Brand, et al. 

2002; O’Neill, et al. 2005; Gutmann & Turnure, 1979). When compared to gestures 

accompanying adult-directed speech, gestures to young children (under the age 

of 2 years) are less frequent, more concrete, and are highly redundant with 
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information provided verbally (Iverson et al., 1999; McNeill, 1992, 2006; O’Neill et 

al., 2005).  

 The earliest gestures made by adults to children are deictic (showing, 

indicating, pointing gestures that contain communicative intent and involve an 

object: e.g., Butterworth and Grover, 1988: 12- & 18-months; Murphy, 1978: 9-, 

14-, 20- and 24- months) with pointing being reported as the most common 

(Iverson, et al., 1999: 16- & 20- month olds).  

Though mothers of young children often use points to direct attention, these 

gestures are much less common in conversation with adults. When used, they 

more often “direct empty space” and enhance the message of the speech rather 

than identify actual objects in the environment (McNeil, 2006).  Point gestures in 

communication between adults are more “free form” gesticulations and are not 

usually tied to items in the physical context (Quek, et al., 2002). Points used when 

speaking to young children direct the child’s attention, establish common ground 

between parent and child, and highlight objects in the environment (Dimitrova & 

Moro, 2013 - 8 & 16 month-old children; deVilliers & Zukow-Goldring, 2012 - 9 & 

14 month-old children). These characteristics are not common in adult-to-adult 

conversation. 

 The second most frequently reported gestures to children (after deictic 

gestures) are conventional gestures. These are culturally accepted movements 

such as a head nod for “yes” or a thumbs up for “good job” in the United States 

(Grimminger, Rohlfing, & Stenneken, 2010; O’Neill, et al., 2005; Bekken, 1989; 

Shatz, 1982). These hand and head movements often add semantic content to the 
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verbal message but do not usually have object referents. Also, conventional 

gestures are typically language or culture-specific. While a participant at a rock 

concert might put up pointer and pinky fingers to indicate enjoyment of the music 

(e.g. horn fingers), in Italy, that gesture indicates a cheating spouse (Alinei & 

Maher, 1982)!    

Two additional gesture types that are used widely in adult-directed speech 

but less frequently in conversations with children are iconic (i.e. representational 

or symbolic) gestures and beat gestures (e.g. Beattie, & Shovelton, 1999, Iverson, 

et al., 1999; McNeill, 1986; Roth, 2001). One reason iconic gestures may be used 

less frequently with very young children is that they tend to be more abstract than 

deictic and conventional gestures (Shatz, 1982). Examples of the gestures include 

raising a fist to the ear to mime talking on a phone or pretending to drink from an 

invisible cup.  

Beat (or “baton”) gestures are even more abstract than iconics. These 

movements contain very little semantic information but instead are used for 

emphasis or to break up speech. They often coincide with the most stressed 

syllables in the stream (Loehr, 2004) or during pauses in the speech stream 

(Butterworth & Beattie, 1978).  

It is thought that these types of gestures occur less often in conversation 

with children because they do not add to the semantic information pertinent to the 

early language learner (Leonard & Cummins, 2011). In fact, it is possible that these 

gestures are more beneficial to the speaker as opposed to the listener and are 

sometimes referred to as word-finding gestures (Butterworth & Beattie, 1978; 
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Butterworth & Hadar, 1989). McNeil (1992) indicates that these gestures may aid 

the speaker in terms of cognitive processing and production of the speech stream. 

It is also hypothesized that a purpose of these gestures is to aid the speaker’s 

encoding of information (Freedman, 1972; Rime, 1982) as opposed to support the 

listener’s comprehension. No matter the function, these more abstract gestures 

(both representational and beat) are much less frequent in the language of mothers 

to their young children (e.g. Zammit & Schafer, 2011). 

While previous research demonstrates that points and deictic gestures are 

much more frequent in interactions with children than adults, and that 

representational and beat gestures are much less frequent in interactions with 

children than adults, much less is known about how, when, and why these changes 

occur. Instead, observations are often done of mothers with very young children 

compared to adult-directed gestures. Many questions regarding the use of gesture 

in conversation have not yet been studied. These include how context affects 

gesture use, with what language gestures are paired, and how a child’s age or 

linguistic ability might be related to gesture use.  

Changes in Child-Directed Actions and Gestures Based on Child Age and 

Context 

 Child age. Some literature indicates that modifications to child-directed 

action do not change based on the age of the child, at least within the limited age 

ranges tested. As was described in the previous section, the literature describes 

these movements as “child-directed action” or “motionese.” These movements 

from the mothers are not gestures, per se, but are described in terms of intensity, 



11 
 

size, and proximity. Motionese has not been linked to specific communicative 

content or speech segments.  

In describing “motionese” in mothers of young children (6- to 13- months), 

Brand and colleagues (2002) found that maternal modifications do not differ in 

terms of size, intensity, or proximity to the child when comparing the two age 

groups. This is noteworthy because Stern and colleagues (1983) reported 

differences in acoustic characteristics of child-directed speech from mothers of 

infants in the same age range. Though it is possible that there are no changes in 

the child-directed movements provided, it is also possible that the somewhat 

subjective nature of the Likert scale used by Brand and colleagues (2002) was not 

sensitive enough to capture these changes across this age range. This study was 

descriptive in nature and did not provide specific information regarding type or 

frequency of actions. It provided the overall characteristics of motion modification 

but did not offer any specific information regarding the transition of child-directed 

actions or gestures toward adult-directed motion. 

 The Brand, et. al (2002) study examined children at an age range prior to 

the emergence of an abundance of expressive verbal language. However, a study 

of gesture with older children following the onset of word production also did not 

find changes with age (Iverson, et al., 1999). These researchers observed a “free 

play” task between mothers of children ages 16 or 20 months. They found rate and 

types of maternal gestures during free play were similar regardless of child age 

and expressive language ability. The lack of an age- or language-related change 

here may be because of the narrow range examined. Although researchers have 
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shown that children are using iconic gestures as early as 12 months of age, no 

one has examined when the gestural input to children changes and what factors 

influence that change (Acredolo & Goodwyn, 1988). 

Compared to the work of Brand and colleagues (2002), the Iverson, et al. 

(1999) study was more specific in its observations of non-verbal, child-directed 

communication. While Brand, et al. (2002) attempted to detect changes in overall 

child-directed motion (e.g. size, variability, proximity, etc.), Iverson, et al. (1999) 

categorized these movements into specific types of gesture (deictic, conventional, 

symbolic, and beat) based on work done by adults by McNeil (1986). Though 

Iverson, et. al (1999) found no change in the types of gestures made to 16- and 

20-month olds, they may not have observed a wide enough age range to detect 

such changes. It would be interesting, then, to observe mothers of children across 

a broader range of ages during a period when children’s linguistic knowledge is 

changing rapidly.  

One aim of the current study is to widen the age range (and therefore the 

expressive language abilities) of the children studied. The child participants in our 

study include pre-linguistic, early linguistic, and more adept language users 

ranging in age from 8- to 26-months. These ages were selected in an effort to 

increase the likelihood of observing any differences in child-directed gestures that 

are based upon the age or linguistic ability of the child.  

Context. In addition to age and language ability, another variable that could 

affect gesture use is context. Context has not had much attention in the 

investigations of child-directed gesture, even though it has been observed to 
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impact child-directed speech. Both O’Neill, et al. (2005) and Iverson, et al. (1999) 

observed gesture in free play but they did not directly compare it to any other type 

of activity typically occurring in the life of an infant (e.g. reading or eating).   

This lack of comparison is curious, because reading seems to generate an 

environment unlike any other in terms of mother-child communication (Bus, Van 

Ijzendoorn, & Pellegrini, 1995; Fletcher & Reese, 2005). Book reading creates 

unique interactional contexts that appear to promote language development in 

children (Dickinson, Griffith, Golinkoff, & Hirsh-Pasek, 2012). De Temple and Snow 

(2003) argue that the quality of verbal behavior during book reading is more 

impactful on language development than the frequency. Reese and colleagues 

(2010) state that improving the quality of reading interactions through parent 

training is “an effective way to enhance children’s expressive and in some studies, 

their receptive vocabulary.” Despite research indicating how special the reading 

context is for language development, we know little about the gestures produced 

during these interactions and how they compare to other typical activities. It is 

possible that gestures, like language, have special characteristics during reading 

interactions that may facilitate language learning. 

To our knowledge only two studies (Murphy, 1978; Rowe & Pan, 2004) have 

focused specifically on maternal hand gestures during reading. These two studies 

focused observations on maternal pointing (the gesture they reported to be the 

most frequent in this context). While observing 32 mother-child dyads where the 

children ranged in age from 9- to 24-months, Murphy found the presence of a 

“pointing routine” in mothers of children at all ages. This routine involved synchrony 
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of the point gesture and speech across ages. This study did not, however, compare 

the gestures observed in reading to other contexts such as play or snack.  

Rowe and Pan (2004) studied 68 low-income mothers and their 2-year-old 

children in both book reading and free play. The researchers found that while only 

18% of the observed time was devoted to book reading, a majority of maternal 

pointing gestures (54%) occurred during this activity. In addition, children’s 

receptive vocabulary one year later (assessed by the PPVT) was positively 

correlated with the rate of maternal pointing gestures in book reading but not free 

play. This study is important because it highlights the possible relationship among 

book-reading, pointing, and child language development. While these researchers 

did compare gestures during two activities (i.e. book reading and free play), their 

study was limited in the age of the children observed. As has been pointed out, the 

modifications made in child-directed speech change dramatically with age. Much 

less is known about the changes in child-directed gestures.  

The literature currently lacks a systematic study of the qualities of maternal 

gesture across age and activities.  To address this gap, one of the foci of the 

current study is to explore the differences in gesture use based on context by more 

fully separating the activities and including a wider range of child ages compared 

to previous studies. To better understand properties of communication that may 

help children separate a continuous stream of speech and gesture into meaningful 

units, it is important to be able to describe the information available to them at 

different ages in early childhood, with children who have varying vocabulary sizes 
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and across a range of tasks that more completely mirror everyday interactions with 

their caregivers.   

But what about the speech? We are looking at maternal gesture in order to 

make connections to child language development. Therefore to start making 

connections to child language development, it is also important to take note of the 

speech being paired with these gestures. Specifically, what is the pragmatic 

function of that paired speech and does the pairing of gesture with pragmatic 

function vary with age or context?  

Pragmatic Function of Speech Paired with Gesture  

Though we have explored the impact of age and context on maternal 

gesture, one final aspect to consider is pragmatic function of the speech paired 

with those gestures. Pragmatic function is defined as the use of language in social 

contexts. While, only about 15 to 20% of speech to young children is accompanied 

by gesture (Bekken, 1989; Iverson, et. al, 1999; Shatz, 1982) up to 97% of gestures 

occur with speech (McNeil, 2000; p.107). Since gesture often highlights or 

emphasizes the speech with which it is paired (Bavelas, 1994, Cassell & McNeill, 

1991; Iverson & Goldin-Meadow, 2005; Kendon, 1972; McNeill, 1992; Streeck, 

1993), it would be interesting to know the function of the verbal message This 

aspect is important because so much literature has been devoted to the presence 

of child-directed speech and its supposed impact on language development. For 

our purposes, we want to know what role gesture plays in these modifications and 

if that role changes with the child’s age, expressive language abilities, or context. 



16 
 

There are several things that we know about the pragmatic function of 

language to very young children. First, it typically services two major purposes: to 

display affect and provide information (Bloom, Margulis, Tinker & Fujita, 1996). 

These two roles have opposite relationships with child age. Mothers of very young 

infants spend much of their communication time speaking in soothing tones and 

words. In early stages, the information conveyed through language specific syntax 

or semantics is less of a focus than the affective impact (Fernald, 1984; Papousek 

& Papousek, 1981; Sachs, 1977). Or as Tom Selleck once put it, “It doesn’t matter 

what I say, it’s the tone you use. She doesn’t understand the words anyway” (Field, 

Cort & Nimoy, 1987).  As the child ages, affective communication is replaced with 

more semantically rich language that typically includes the attention-maintaining 

characteristics of CDS and gesture (e.g. Murray, Johnson, & Peters, 1990, 

Soderstrom, 2007). Though this affective language is often accompanied by some 

form of non-speech communication such as exaggerated facial expressions, 

postural adjustments, and rhythmical body movements (Stem & Gibbon, 1979; 

Stem, Spieker, Bamett, & MacKain, 1983; Sullivan & Horowitz, 1983), specific 

communicative gestures are not listed as typically being present this early in the 

child’s development. Given the presence of affective language in the maternal 

speech to very young children and its lack of correlation with specific gestures, it 

is possible that the overall maternal gesture frequency might be reduced in the 

communication to some of the youngest children in our study.  

Second, some information is known about the overall pragmatic forms that 

mothers use when speaking to young children. These functions include asking 
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questions, making comments, and issuing directives (Barnes, Gutfreund, Satterly, 

& Wells, 1983). Maternal question use is positively associated with child 

vocabulary acquisition (e.g. Yoder, 1989) as is the use of comments or labels, 

especially when speaking about something to which the child is already attending 

(Tomasello & Farrar, 1986). The use of directives, on the other hand, appears to 

be negatively associated with language development (e.g. Gilmore, Cuskelly, 

Jobling, & Hayes, 2009). Given the different functions of these utterance types and 

their varying impact on language development, it is plausible that the frequency 

and types of gestures that accompany them may vary.  

Third, we know that, in general, gestures combined with speech to young 

children are used to reinforce the verbal message (Iverson, et. al, 1999) as 

opposed to gestures to adults that are more likely to complement the spoken words 

(McNeil, 1992). In other words, gestures in speech to young children are often 

used to emphasize the verbal label. However, it is unclear whether mothers always 

pair gestures with comments when labeling the item, or if they also use questions 

and directives with gestures to highlight objects in the environment. 

To date, there is no study that systematically examines maternal gesture in 

terms of type and frequency and includes multiple contexts, or a wide range of 

ages and expressive language abilities. Such a study would increase our 

knowledge of mother-child interaction during a time of transition from pre-linguistic 

communication to word combinations, as well as provide information on the impact 

of a reading, which is a context known to be related to later language development. 
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Target Questions for the Current Study 

The current study attempts to extend the knowledge base of how language and 

gestures are combined in interactions with pre-lexical, early-lexical, and more 

advanced children in multiple contexts. The target questions for the study are:   

 Question #1. Does the frequency and type of maternal gestures during 

interactions vary with her child’s age and/or language ability? Specifically, two 

questions are addressed: A. Does the overall number of maternal gestures vary 

based on child age and/or expressive language measures? B. Does the 

number of specific types of gestures vary based on child age and/or expressive 

language measures?  

 Question #2. Does the use of maternal gesture vary based on context for 

the children observed in this study (8-26 months) and, if so, does that variation 

interact with age or expressive language measures? 

 Question #3. Does the type of gesture used vary with the pragmatic 

function of speech paired with the gesture (and if so, do that variation interact 

age, expressive language ability or context)?  
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CHAPTER 2: METHOD 

Participants  

This cross-sectional study involved 48 dyads of typically-developing young 

children (24 M; 24 F) and their mothers. Subjects were recruited to fill four age 

groups ranging from 8 months to 26 months: 8-10 months (M=9.00, SD=.69); 12-

14 months (M=13.30, SD=1.09); 18-20 months (M=19.39, SD=.94); and 24-26 

months (M=25.43; SD=.85).These age ranges were selected to insure that children 

of varying linguistic abilities were represented in this study. More specifically, these 

age groups were chosen because:  

1. From just before a typically-developing child’s first birthday until just after 

their second birthday a great deal of verbal and non-verbal language development 

occurs. Children in the lowest range of our study (8-10 months) are typically not 

using spoken language. Communicative intent observed may be vocal, but most 

likely involves non-linguistic features such as eye contact and gesture use (Bates, 

Benigni, Bretherton, Camainoni, & Volterra, 1979). As they age into their second 

year of life, children transition from this pre-linguistic communication to one-word 

utterances (Capute & Accardo, 1978). Around 18-20 months, they begin to 

combine these single words and gestures utilizing more complex gesture-word 

combinations (Sheehan, Namy, & Mills, 2007). By the higher age range of children 

in our study (24-26 months), most children are beginning to demonstrate a rapid 

expansion of expressive vocabulary and rely more on vocal communication to 

convey their wants and needs (Bates, Thal, & Janowsky, 1992). They are also 

beginning to put words together in combinations (Capirci, Iverson, Pizzuto & 
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Volterra, 1996). Thus, by choosing a population of typically-developing subjects 

ranging from 8 to 26 months, we were certain that these groups would differ in their 

linguistic and nonlinguistic abilities.  We expected, then, that if maternal gesture 

input and its coordination with language changed as a result of the child’s 

expressive language abilities (verbal and nonverbal) a study involving these age 

ranges would be likely to capture those differences.  

2. Our age range of children extends systematic and objective observations 

of maternal gestures into the first year of life. Previous literature regarding maternal 

gesture modification focused on children near or over the age of one year (Bekken, 

1986; Iverson, et. al, 1999). What literature we could find involving modification of 

maternal gestures to younger children was somewhat subjective in nature. As 

indicated in the literature review, these studies described gestural modifications in 

terms of global action characteristics (e.g. Brand, et al. 2002) (e.g. intensity, size, 

coordination with affect) using Likert scales but did not quantify maternal gestures 

or define them in categories similar to those used within the gesture literature 

studying older children or adults (e.g. deictic, points, iconic, beats). By including 

children as young as 8 months and measuring gesture in terms of type, frequency 

and coordination with speech, we extended the objective observation of maternal 

gesture modification into the first year of life.   

  3. In this study, we wanted to make observations of maternal gestural input 

compared to the expressive communication abilities of the child. To do this, we 

selected the MacArthur-Bates Communicative Development Inventory (CDI, 

Fenson, Dale, Reznick, Thal, Bates, Hartung, Pethick, & Reilly (1993); Fenson, 
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Dale, Reznick, Bates, Thal, & Pethick (1994). Though explained in greater detail 

in a following section, the CDI is a parent-report, checklist-formatted instrument 

normed for children as young as 8 months of age and as old as 30 months of age. 

By choosing the age range of 8-26 months and the CDI, we were able to capture 

differences in expressive vocabulary using one instrument.  

Child and mother pairs were recruited from local daycare and preschool 

centers as well as through an internal university email-based flyer. Exclusion 

criteria for the child included report of multiple ear infections (more than 2 in the 

last six months), reported concern regarding speech or language development, 

history of biological sibling with speech or language delay, or medical diagnosis 

that might affect physical, cognitive, or language development (per parent report).  

Procedure  

Laboratory Visit. Upon arrival, mothers filled out consent and demographic 

information (e.g. contact information, speech and language history, questions 

about exclusion criteria, etc.) paperwork while the child explored the room. Each 

mother–infant pair was recorded while participating in three tasks in a laboratory. 

The space was furnished with a small couch for the reading activity, table and 

chairs for snack, floor space with a blanket for free play, and a room divider behind 

which the researcher stood during recorded activities. Each mother was fitted with 

a lavaliere microphone and video-recorded participating during free play, while 

providing a snack to her child, and while reading wordless picture books with her 

child.  
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 The pair participated first in free play or book reading (assigned prior to 

arrival, order counterbalanced within each age group and matched across groups) 

with the snack presented as the second activity for each dyad. During the observed 

activities, the mother was asked to play, read, or provide snack as she normally 

would at home. The video recording portion of the visit lasted approximately 30 

minutes (15 minutes for free play, 10 minutes for book read, and 5 minutes for 

snack) and was followed by the mother completing the MacArthur Communicative 

Development Inventory protocol (CDI, Fenson et al., 1993) appropriate for the age 

of her child while the researcher entertained the child. Due to the varying nature of 

the children’s attention spans, the children did not all attend to all contexts for the 

allotted time. For consistency, data analyses were completed on the middle five 

minutes of each context. These analyses will be explained in greater detail in the 

results section. 

Free play. Mothers and children were asked to play with a uniform set of 

toys on a blanket on the floor of the laboratory for 15 minutes. Mothers were asked 

to try to keep their bodies positioned toward the camera. This was done so that the 

mothers’ hands were visible during the recording time. However, at no time were 

they told about the specific aims of the study. The advertisement as well as the 

consent paperwork indicated that this was a study about interactions between 

mothers and their children. During free play, the instruction was to play “as they 

normally would.” The researcher started the camera and then positioned herself 

out of sight behind a dividing wall in the laboratory to keep from being a distraction 

to the child. At the end of fifteen minutes or if the child protested for more than 
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approximately 1 minute, the researcher stopped the free play and set up for the 

next activity (if free play was presented first) or concluded the video portion of the 

session (if free play was the final context). 

The following is a list of toys used in free play: a Fisher Price farm set (barn, 

play animals tractor, cart, and fence), Little People, a cordless telephone, dolls of 

varying sizes, a tea set, play food, plastic plates, play utensils, a noise maker bug 

toy, and two wand toys that lit up when struck. The items were placed in two bins 

and all toys were presented to the dyad at the beginning of the play condition. 

Items were removed at the end of the condition and the mother-child pair was 

encouraged to transition to the next activity (if free play was presented first).  

Snack. Mother and child were given the choice of being seated at a table 

or on the floor for the snack time. Mothers were instructed to provide her child with 

a finger food snack (e.g., small crackers or cereal) and a drink (either brought from 

home or provided by the researcher with prior approval from the mother). The 

mothers were told that they would be recorded for about five minutes. They were 

again instructed to act “as they normally would” during a snack or meal time at 

home. The researcher started the camera and positioned herself behind the 

laboratory dividing wall to keep from being a distraction to the child. The mother 

and child were recorded for five minutes and then the researcher stopped the 

snack time and set up for the next activity. Snack was the second context for each 

participant. 

Book reading. During the book reading, each mother was asked to sit on 

a couch in the laboratory with her child. Video recording was completed either from 
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behind the couch over her shoulder or from the side of the couch (still slightly 

behind), whichever angle gave the researcher a better view of the mother’s hands 

and head during this activity. At the beginning of the condition, mothers were 

presented with three wordless picture books (Goodnight Gorilla by P. Rathmann, 

1994, Good Dog, Carl (1996) and Happy Birthday, Carl (1997) both by A. Day) and 

told to try to “read” for approximately 10 minutes.  

Mothers were not given instruction on the order in which they should present 

the books, how long to read each book, or how many of the books to read with 

their child. The researcher only indicated that the mother should try to “read” for 

the allotted amount of time. For this activity, video recording was completed with 

the researcher at the camera the entire time to try to keep the mother’s hands and 

head in the frame (in order to assure coding of gestures could be completed). 

Again, the mothers were not told that their gestures were the focus of the study. At 

the end of 10 minutes (or if the child protested the activity for more than 

approximately 30 seconds), the researcher stopped the book reading and set up 

for the next activity (if the book reading was presented first) or concluded the video 

portion of the session (if the book reading was presented third). 

Vocabulary inventory and expressive language. After the mother and 

child pairs completed all three parts of the video recorded observation (free play, 

snack, and book reading), the researcher turned the camera off and presented the 

mother with the age-appropriate Communicative Development Inventory (CDI, 

Fenson, et al. 1993) to complete (Words and Gestures for the younger two groups 

- 8-10 months and 12-14 months; Words and Sentences for the older two groups 
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- 18-20 months and 24-26 months). The MacArthur-Bates Communicative 

Development Inventory appropriate for the age of the child (Words and Gestures 

8-16 months or Words and Sentences – 16-30 months) provided measures of 

vocabulary knowledge and use.  Mean length of utterance was calculated for a 5-

minute language sample in each context (each participant’s MLU was calculated 

for each of the three contexts: play, read, and snack). These measures provided 

information regarding the children's vocabulary size, both receptive (from 8-16 

months) and expressive (8 – 26 months), as well as an average amount of 

language used during the observations. 

The CDI is a standardized measure intended to obtain information regarding 

early vocabulary development in children ages 8 months to 30 months (Fenson, et 

al, 1993). As indicated in the previous paragraph, there are two checklist versions 

completed by a caregiver: the Words and Gestures version is appropriate for 

children ages 8-16 months and the Words and Sentences version is designed for 

children 16-30 months.  

The Words and Gestures version includes pre- and early speech items such 

as response to name, object labeling, and speech imitation. There are 396 items 

in this inventory for which the caregiver is asked to indicate “understands” or 

“understands and says” or neither as a measure of the child’s receptive and 

expressive vocabulary.  

The Words and Sentences version contains 680 vocabulary items that 

overlap with the form for the younger children (Words and Gestures). It is similar 

to the younger version in that these words are provided to the caregiver in a 
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checklist format. However, in this version, the parent only indicates that a word is 

in the child’s vocabulary if he or she produces it. This version also contains a 

section in which the mother can indicate the child’s use of a variety of grammatical 

structures.  

The CDI is widely used in studies of both typically developing children and 

children with varying developmental delays (e.g. Thal, DesJardin, & Eisenberg, 

2007) and has been shown to have good agreement with other standardized 

measures of language and communicative behaviors (Fenson et al., 1994; Stone 

& Yoder, 2001; Charman, 2004; & Zwaigenbaum, et al., 2005). For these reasons, 

we were comfortable with its validity and reliability for use in the current study when 

used in conjunction with the child’s MLU from the session.  

Though we had mothers complete the inventory as indicated by the 

Technical Manual (Fenson, et al., 1994), we only reported the expressive 

vocabulary scores for each subject for two reasons. First, previous research 

indicates higher agreement with other standardized measures in the expressive 

language component when compared to the receptive (Pearson, Fernandez & 

Oller, 1993). Second, the expressive vocabulary score is obtained on both versions 

of the CDI (as has been noted, the receptive score is only obtained on the version 

for younger subjects). More specific information regarding the scores and analyses 

involving the CDI will be presented in the results section. However, it should be 

stated here that use of the expressive vocabulary score across our subjects was 

deemed appropriate because of the overlap in vocabulary items and because none 

of the subjects in the younger two groups (8-14 months – using the Words and 



27 
 

Gestures version) approached ceiling of the instrument. There are 396 vocabulary 

items on the Words and Gestures form. The highest score recorded was 229 from 

a mother of a child in the 12-14 month age group. Scores closer to ceiling on the 

Words and Gestures version of the CDI would have indicated the possibility of 

underreporting abilities in the expressive vocabulary items and could have skewed 

the data.  However, since none of the scores approached that mark and the 

expressive vocabulary score was a measure obtain across the two inventories, it 

was used for all subjects in the current study. 

In addition to the CDI, a measure of both the child’s and mother’s mean 

length of utterance (MLU) was obtained for five minutes of each context. 

Separate MLU data was obtained for speech with and without gesture during this 

five minute analysis. 

Conclusion.  At the end of the session, the mother and child were 

presented with an age-appropriate book to keep as a thank you for participating in 

the study. 

Data Handling and Coding Procedures 

Transcription and Coding. Each segment of video recording was 

transferred from the camera to a secure computer in the Child Language 

Laboratory. Personal data such as name, contact information, and child birthdate 

was stored in a separate file on this computer on a master spreadsheet and each 

mother and child pair was assigned a research identification number to separate 

the videos from the identifying information. After being transferred to the computer, 
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the video files were labeled with the pair’s research number, age group, activity 

and date of recording. Each subject had 3 separate video files, one for each 

context in which they participated.  

Each instance of maternal gesture was coded into the following five 

categories: point, other deictic, conventional, representation, and beats, defined 

below. Sign language and movement of the hands to manipulate toys with no 

communicative intent (e.g. without eye contact) were not coded as gesture. 

Gestures and the speech accompanying the gesture (if any) were transcribed via 

a Google form document that compiled the data automatically into a spreadsheet. 

Statistical measures were then performed using SPSS. The results section 

describes the coding categories and statistical measures in more detail. 

Each video file was coded by the primary investigator and/or a trained 

undergraduate student who had met reliability criteria of at least 85% for the coding 

scheme. Reliability training involved a 3 minute segment of each study context 

(e.g. play, read, and snack) for at least two age groups (one from the younger two 

groups and one from the older two groups). The video segments used for training 

coding were portions not used for final data collection purposes. 

Processes were also put into place to insure the reliability of the speech 

transcription coding. Most of the speech transcriptions were completed by the 

primary researcher (75%). When transcribing speech, undergraduate student 

assistnants worked in pairs and only provided transcription with which they both 

agreed. In addition, the primary researcher was solely responsible for separating 

all transcriptions by hand into statements that overlapped gesture and segments 
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that did not. This procedure was done so that MLU could be determined for each 

category of speech production (i.e., speech overlapping gesture and independent 

speech). To complete this process, the primary researcher listened and watched 

the segments again to confirm the overlap as well as the words transcribed.  

Though the primary researcher coded a majority of the maternal gesture 

productions and the function of the speech accompanying gestures (60%), student 

researchers were also used for a portion of the initial coding (with 2nd coders) and 

for 2nd coding for reliability purposes. Student researchers were given the 

description of each gesture type (i.e. point, deictic, conventional, representation, 

and beat) and pragmatic category (i.e. comment, question, directive). Reliability 

measures were calculated on the following: presence of gesture, type of gesture, 

type of deictic (if applicable), presence of speech overlap with gesture, and 

pragmatic function of overlapped speech. Coded segments were then reviewed 

face-to-face with the student researcher. The student researchers were required 

to meet a reliability criterion of at least 85% compared to the primary investigator 

in all categories before coding data used in analyses for the study. Interrater 

reliability measures for all categories are presented in the results section. 

Coded Gesture Types 

The total number of gestures for each interaction was calculated to determine 

frequency of gesture types at each age point. Using a scheme similar to Iverson, 

et al. (1999), gestures were identified as one of the following:  deictic, conventional, 

representational (iconic or symbolic), and beat (emphatic, nonrepresentational). 

We diverged from the Iverson, et al. (1999) study, however, because we separated 
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points from other deictic gestures for reasons explained below. Definitions used in 

coding are as follows:  

● Point – Points were defined as a movement in which the mother extends 

her index finger toward something in the environment presumably in an 

attempt to draw attention to that item. Points could be distal (in which the 

finger does not touch the indicated item) or proximal (may involve contact 

between the finger and the item) (Iverson, et al., 1999; O’Neill, et al., 2005) 

Points were separated from other deictic gestures because of the positive 

correlation between early points and early word referents in child language 

development (e.g. Iverson & Goldin-Meadow, 2005). In this study, we were 

interested to see if the point gestures were more prevalent than other deictic 

gestures in any of the contexts or any of the child age groups.  

● Other deictic – Deictic gestures are those that draw another’s attention to 

an event or object in the conversational context. We coded deictic gestures 

as shows and requests. Showing gestures are typically when the caregiver 

holds an object up, moves it toward the child or shakes it in front of the child 

(showing). Requesting gestures occur when the caregiver extends a hand 

with a flat palm facing up. Sometimes the mother may close and open the 

fingers of the outstretched hand, but not always. The gesture indicates, “I 

want that object.” Indicating gestures have been included in some previous 

research (e.g. Iverson et al, 1999) and are defined as a gesture to single 

out an item using movement of the entire hand or direct contact with the 
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object. We did not include the indicating gestures in our coding because we 

found them difficult to reliably differentiate from proximal points. 

● Conventional – Conventional gestures are socially accepted gestures such 

as a “thumbs up” indicating “good” or a head nod indicating “yes.” 

Conventional gestures are ones that carry semantic meaning but do not 

often involve an object in the environment. These gestures can involve the 

head, hands, or a combination of the two. One gesture commonly observed 

in this study was a shrug with both palms up and away from the body 

indicating “where is it?” or “where did it go?” A complete list of conventional 

gestures was compiled throughout the study and is included in Appendix A. 

● Representational (“iconic” or “symbolic”) – Representational gestures 

are those that that represent or mimic attributes of the referent – such as a 

flat palm outstretched while other partially closed hand moves toward the 

mouth, much like a “cup” or “drinking.” These gestures are used to represent 

a referent. During this study, some mothers mimed what they wanted the 

child to do with a held object. For example, some mothers put their hand to 

their ear when their child held the cordless telephone. The mother did not 

have possession of the object, but indicated to the child what she would like 

him to do with the item. These gestures were coded as “representational” 

because they characterized an action or item in the environment. 

By definition for this particular study, representational gestures did 

not involve the mother touching an object because the investigators were 

not interested in how the mothers played with objects, but in how those 



32 
 

objects might be represented using gesture. Representational gestures 

were described similarly in Iverson et. al, 1999, but this distinction regarding 

object use was not specified. 

 Beat or Emphatic --   Beat or emphatic gestures do not have semantic 

content or referents and are not linked to specific hand shapes. These 

gestures are often displayed rhythmically during discourse. Though the 

examiners watched for these gestures, no examples of “beat” or “emphatic” 

gestures were observed during this study. This finding is consistent with 

previous research indicating that though adults often use beat gestures 

when talking to each other, they do not often use them in interactions with 

young children (McNeil, 2006). 

Coded Speech 

Previous research indicated that caregivers often provide gesture in 

combination with speech (e.g. McNeil, 1992).  Any speech accompanying maternal 

gestures was transcribed verbatim along with the gesture coded. If any part of the 

gesture overlapped a phrase or sentence, the entire semantic unit was transcribed. 

Speech was transcribed for both the speech overlapping gestures and those 

segments that occurred without gesture during that five minute segment. 

Transcription was completed on a five minute segment for each activity the subject 

completed. A total of at least 15 minutes of recording was transcribed for each 

dyad. 

  



33 
 

Pragmatic Functions of Gesture and Language Combinations 

The pragmatic function of speech paired with gesture was coded. Speech 

paired with gesture was coded as a question, comment or directive. These are 

described below.   

Question - To determine that a segment of speech should be coded as a 

question, three things were considered: syntax, intonation, and expectation. 

Question syntax included utterances marked by a distinct word order featuring 

inversion (subject after verb) and included wh-questions as well as yes-no 

questions. Sometimes mothers produced active-declarative syntax with a 

questioning intonation. For example, if a mother says, “That’s a puppy” with a rising 

inflection, the syntax indicates that the statement is a comment while the intonation 

suggests that it is a question. For this study, a statement such as this example was 

coded as a question for this reason: the purpose of the coding was to depict the 

pragmatic function of the speech, not the literal syntax. Language with either (or 

both) the syntax and inflection of a question was coded as a question (e.g. “Is that 

a puppy?”). Thirdly, in terms of expectation, speech that contained both question 

syntax and inflection was coded as a question, but only when the expected 

response was verbal. (e.g. “what does the puppy say?” expects a verbal response 

such as “woof” or “ruff ruff”). If a speech segment contained the syntax of a 

question but requested the child to produce an action rather than a verbal 

response, it was coded as a directive (e.g. “put the doggy in the barn”) even if the 

inflection rose. Directives are explained in more detail below.   
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Comment - Comments were defined as statements that do not require a 

response from the child. Like questions, the syntax, intonation and expectation of 

the speech segments were taken into account when coding comments. For a 

statement to be considered a comment the syntax had to be declarative in nature, 

and the intonation could not rise at the end of the segment. When producing a 

comment, the mother shared information with the child with no expectation for him 

or her to do anything following the statement. For example, “Those shoes are big” 

or “He is walking down the street” were coded as comments because they are 

statements that do not require a response from the child.  

Directive – To be coded as a directive, the mother produced speech that 

encouraged the child to act physically in response. In terms of syntax, intonation 

and expectation, the directives could take on more than one form. Some directives 

had question syntax (e.g. “Would you hand me that car?”) others were declarative 

(e.g. “Put the doggy in the barn”). Different from a comment, declarative directives 

included a statement indicating that the mother wanted a response from the child. 

Different from a question, directives were given with the expectation of a physical 

response, rather than a verbal one (e.g. “would you sit down please?” vs. “what 

color is that?”). Similar to the decision made in coding questions with declarative 

syntax but interrogatory prosody, “polite” directives (e.g. a segment with the syntax 

of a question, but the intent of a physical response from the child) were coded as 

directives because the aim of the study was to record the pragmatic function, not 

the literal syntax of the utterances.  
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CHAPTER 3: RESULTS 

General Description and Reliability 

Forty-eight mother-child dyads were video-recorded in three “natural” 

contexts in a laboratory environment. These three activities (book read, free play, 

and snack) were coded for five types of gestures (point, deictic, conventional, 

representational, and beat gestures). The time each child spent on each interaction 

varied.  For uniformity, five minutes of each video was coded and used for the final 

analyses. Two snack interactions were eliminated because the children were not 

eating solid foods (1 in the 8-10 month age group and 1 in the 24-26 month age 

group); one read condition in group 3 was missing due to a malfunction in the audio 

recording.  

To determine the reliability of the coding scheme for the final data analyses, 

20% of every video segment was double coded by the principal investigator and a 

student researcher. The coding was then compared in terms of percent agreement, 

Scott’s Pi and Cohen’s Kappa. Reliability was calculated for the following: 

presence of gesture, gesture type, type of deictic (if applicable), presence of 

speech overlapping with gesture, and pragmatic function of overlapping speech. 

Each subject contributed 15 minutes of video (5 min in 3 contexts – with the 

exception of the three interactions discussed above) for a total of 705 minutes of 

coding. From the scores obtained, inter-rater reliability indicated that the coding for 

the study was consistent. Reliability measures for the study are presented in Table 

1. 
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Table 1 

Inter-Rater Reliability of Coding Data 

 % Agreement Scott’s Pi Cohen’s 
Kappa Presence of Gesture 95.20% .908 .908 

Type of Gesture 100% 1.000 1.000 

Type of Deictic 98.90% .948 .948 

Speech Overlap 96.10% .796 .796 

Pragmatic Function of 
Speech 

98.30% .879 .879 

 

In total, 2537 gestures were coded for analysis in the three contexts. Table 

2 shows frequency data by type, age group and context. The effects of child age, 

child language ability, context, and pragmatic function on the frequency and type 

of gestures will be discussed below. 

Table 2 
 
Maternal Gesture Frequency by Child Age, Gesture Type, and Context 

    Conventional Deictic Point Representational Total 

8-10 months Play 14 64 19 0 97 

  Read 7 9 261 0 277 

  Snack 17 33 5 0 55 

  Total 38 106 285 0 429 

12-14 
months 

Play 30 100 23 4 157 

  Read 27 21 350 6 404 

  Snack 59 53 18 4 134 

  Total 116 174 391 14 695 

18-20 
months 

Play 30 98 36 10 174 

  Read 32 6 347 0 385 

  Snack 87 27 68 2 184 

  Total 149 131 451 12 743 

24-26 
months 

Play 50 64 39 5 158 

  Read 36 11 312 2 361 

  Snack 58 58 35 0 151 

  Total 144 133 386 7 670 

Grand Total   447 544 1513 33 2537 
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Analyses Specific to the Study Questions 

The following sections describe the analysis processes for each of the 

stated research questions surrounding the possible correlation among child age, 

language ability, and context on maternal gesture and paired speech behaviors.  

The stated research questions are as follows:  

 Question #1: Does the frequency and type of maternal gestures during 

interactions vary with her child’s age and/or language ability. Specifically, two 

questions are addressed: Does the overall number of maternal gestures vary 

based on child age and/or expressive language measures? Does the number of 

specific types of gestures vary based on child age and/or expressive language 

measures?  

 Question #2: Does the use of maternal gesture vary based on context for 

the children observed in this study (8-26 months) and, if so, does that variation 

interact with age or expressive language measures? 

 Question #3: Does the type of gesture used vary with the pragmatic 

function of speech paired with the gesture (and if so, do that variation interact age, 

expressive language ability or context)?  

Notes about the Analyses 

Representational gestures were eliminated from all analyses after a 

positively skewed distribution was discovered even after transformation. Due to 

the possibility of non-robust results as well as very low frequency in coded 

instances overall (33 of the 2537 gestures = .013%), it was determined that 

omitting these gestures was the best course of action for the purposes of this study. 
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For all analyses in which the subjects are divided into pre-selected age 

groups (8-10 months, 12-14 months, 18-20- months; 24-26 months), one-way 

ANOVAs and/or repeated measure MANOVAs were performed to compare effects 

of age on maternal gestures. Normal distribution assumptions were tested for each 

research question and any adjustments performed to the data are described before 

results are presented.  

 We used a combination of MANOVA/ANOVA analyses in addition to the 

regressions described. We did this because we wanted to see what impact the 

analyses had if we considered the age groups as qualitatively different from each 

other. Though it would have been reasonable to approach the study questions with 

regressions alone, we wanted to see if these groupings would provide additional 

information into the nature of maternal gestures in various activities.  

 Some questions addressed in this study target the possible effect of child 

age, and language ability on maternal behaviors. For these analyses, simple linear 

regressions were run on the entire data set. Normal distribution assumptions were 

also tested before these regressions were run, just as they were for the 

ANOVA/MANOVAs. Any adjustments performed to the data are described in the 

first part of those sections before the results are presented.  

 To address questions based on child MLU or vocabulary size and its effect 

on maternal behavior, we ran simple linear regressions with either MLU or 

expressive vocabulary score (CDI) as the predictor for all subjects (regardless of 

age group assignments). As indicated in a previous section, the Words and 

Sentences version of the CDI (appropriate for children ages 16-30 months – or in 
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our case, the two older age groups), contains more vocabulary items than the 

Words and Gestures form (appropriate for children 8-16 months – used with 

subjects in the two younger age groups of our study). The two forms of the CDI 

have overlapping vocabulary, however, and no subject from the younger two 

groups approached ceiling on the version with a smaller corpus. The highest score 

on the Words and Gestures form was 229 out of a possible 396. For these reasons, 

we deemed it appropriate to use the expressive vocabulary (raw) score as a 

predictor in these regressions.  

 Question #1 frequency and type of gesture. Before performing statistical 

analyses, normal distribution assumptions were tested for frequency of maternal 

gesture (by type and by age). Conventional gestures were positively skewed (due 

to high number of subjects who used few or none of these types of gestures). A 

natural log transformation was performed and the transformed data was normally 

distributed for all variables. These transformed data were used for all analyses in 

this section (ANOVAs and regressions) 

As stated in the method section, frequency data was reported for 5 minutes 

of each context (play, read, and snack) so that the time period for the data collected 

was uniform across subjects and frequency data could be used. 

 Maternal gestures based on child age and/or expressive language 

measures. A linear relationship was observed between child age and maternal 

gesture use overall (R2=.127; p =.05) (see Figure 1). Child age was a significant 

and positive predictor of maternal gesture use. Mothers of older children used 

more gestures than mothers of younger children in our study.  
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 Though we would expect them to be highly correlated variables, we also 

calculated the relationship between MLU and gesture use as well as CDI 

(expressive language score) and gesture use. Both of these variables were 

determine to be significantly and positively correlated with the frequency of 

maternal gestures (MLU: R2=.269; p <.001; Figure 2; CDI: R2=.136; p=.01; Figure 

3). It is interesting to note that the strongest correlation in terms of significance was 

found between MLU and gesture use followed by CDI and then child age. 

Figure 1: Child age and total gestures (transformed data) 
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Figure 2: MLU and total gestures (transformed data) 

 

 

Figure 3: CDI and total gestures (transformed data) 

 

As indicated in the previous paragraphs, when considered linear variables, 

child age and both expressive language measures were significant and positive 

predictors of frequency of gesture use, so we had established a relationship among 
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age, expressive language ability and gesture use. We also wanted to analyze the 

data for differences among the preassigned age groups. An ANOVA was 

completed to calculate any significant difference among the means of our groups. 

This ANOVA did not indicate statistical significance for age and frequency of 

gesture use at a significance level of .05 (p = .06). We then calculated effect sizes 

(Table 3) to look at the “magnitude of the difference between groups” (Sullivan, 

2012). We followed up a non-significant ANOVA with these calculations because 

they are thought be a more complete measure of the impact of the group 

differences (Coe, 2002). This approach is commonly used in educational and 

behavioral research because it provides the overall impact of the group differences 

while reporting statistical significance only indicates the chance of finding a 

difference in groups of the same size again. The meaning of effect size can vary, 

but the standard interpretation offered by Cohen (1988) is:  above .8=very large 

effect size, .8=large effect size, .5=moderate effects size, and .2=small effect size.  

Large effect sizes were found between the mothers of the youngest group 

of children (8-10 months) and the mothers in each of the three older child groups 

(.92 (12-14 months); 1.57 (18-20 months); and .87(24-26 months) - See table 3). 

Small effect size differences were observed among the older three groups (12-14 

months, 18-20 months, and 24-26 months). These values indicate that the number 

of gestures used by the mothers of the youngest children may be more different 

(as a group) than mothers of the older three groups of children and that there is a 

smaller practical difference in the total number of gestures used among mothers 
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of children in the older age groups. In addition, the overall relationship is linear 

between age in months and maternal gesture use. 

Table 3 
 

Maternal Gestures by Age Group – All Types and Contexts 
(Effect Size) 

Age Group Mean (sd) Cohen’s d 

  8-10 
months 

12-14 
months 

18-20 
months 

24-26 
months 

 8-10 
months 

35.75 
(13.03) 

 .92 1.57 .87 

12-14 
months 

57.90 
(31.39) 

  .15 .03 

18-20 
months 

61.92 
(19.60) 

   .24 

24-26 
months 

55.83 
(30.01) 

    

 

 B. Does the number of specific types of gestures vary based on child 

age and/or expressive language measures? Similar to the calculations done in 

part A, simple linear regressions were run using child age in months as the 

predictor variable and frequency of gesture by type (3 regressions) as the 

dependent variables. For reasons stated at the beginning of this section, 

transformed data were used for both age and gesture frequency. Table 4 provides 

the means and standard deviations of each type of gesture by age group. 
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Table 4 
Maternal Gestures by Age Group and Type – All Contexts 

 (Means and Standard Deviations) 

 Points Deictic Conventional 

8-10 
months 

23.75 (10.51) 8.83 (5.84) 3.08 (3.75) 

12-14 
months 

32.58 (27.95) 14.50 (7.14) 9.67 (4.40) 

18-20 
months 

37.58 (15.68) 10.92 (4.46) 12.42 (8.46) 

24-26 
months 

32.17 (20.89) 11.08 (2.19) 12.00 (9.68) 

 

Point Gestures. Child age and CDI were not significantly correlated with 

the use of point gestures across contexts (Child age: R2=.019; p=.35; CDI: 

R2=.066; p=.656). However, child MLU was significantly and positively correlated 

with the use of points (R2=.109, p=.02; Figure 4).  

 

Figure 4: MLU and point gestures (transformed data) 
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Effect size measures indicated a large practical difference between the use 

of points by mothers in the youngest child age group (8-10 months) and mothers 

in the 18-20 month group (Cohen’s d = 1.03). A moderate effect size was observed 

between mothers of 8-10 month olds and mothers in the oldest child age group 

(24-26 months). All other effect sizes were small (see Table 5 for complete list of 

effect sizes).  

Table 5 
 

Point Gestures in All Contexts  
(Means, Standard Deviations, and Effect Sizes) 

Age Group 
Mean 
(sd) 

Cohen’s d 

  8-10 
months 

12-14 
months 

18-20 
months 

24-26 
months 

8-10 
months 

23.75 
(10.51) 

 
.42 1.03 .51 

12-14 
months 

32.58 
(27.95) 

 
 .22 .02 

18-20 
months 

37.58 
(15.68) 

 
  .29 

24-26 
months 

32.17 
(20.89) 

    

 

 Deictic Gestures. No linear relationship between deictic gestures and 

either child age (R2=.0012; p=.81) or expressive language ability measures (MLU: 

R2=6.386-4; p =.99     ; CDI: R2=1.105-5 p =.99) was discovered. On average, 

mothers of the youngest children (8-10 months) used the lowest number of deictic 

gestures (mean=8.83) while mothers of the second youngest group (12-14 

months) used the highest number of deictic gestures (mean=14.50).  
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Though statistical significance was not observed in this regression, an effect 

size measure indicated a large practical difference between the use of deictic 

gestures by the mothers of 8-10 month subjects compared to mothers of 12-14 

month subjects (Cohen’s d =.87) (See Table 6). Mothers of the older subjects (12-

14 months) used more deictic gestures on average (means = 8.83 for 8-10 months 

and 14.50 for 12-14 months). Other effects sizes were small and medium.  

Table 6 
Deictic Gestures in All Contexts  

(Means, Standard Deviations, and Effect Sizes) 

Age Group 
Mean 
(sd) 

Cohen’s d 

  8-10 
months 

12-14 
months 

18-20 
months 

24-26 
months 

8-10 months 8.83 
(5.84) 

 .87 .40 .51 

12-14 months 14.50 
(7.14) 

  .60 .65 

18-20 months 10.92 
(4.46) 

   .05 

24-26 months 11.08 
(2.19) 

    

 

Conventional Gestures. A linear regression indicated that child age is 

significantly and positively correlated with mothers’ use of conventional gestures 

across contexts (R2=.252; p<.001) (See Figure 5). MLU and CDI vocabulary (CDI) 

were also significantly and positively correlated with the use of conventional 

gestures (MLU: R2=.396, p<.001, Figure 6; CDI: R2=.243; p<.001; Figure 7). 

On average, mothers of the youngest children used the lowest number of 

conventional gestures (mean=3.08) while mothers of children in the oldest two age 
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groups (18-20 and 24-26 months) used the highest number of conventional 

gestures (means=12.42 and 12.00 respectively – see Table 4).  

 

Figure 5: Child age and conventional gestures (transformed data) 

 

 

 

Figure 6: MLU and conventional gestures 
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Figure 7: CDI and conventional gestures (transformed data) 
 

When left in preassigned age groups, pairwise comparisons indicated that 

the mothers of children in the youngest age group (8-10 months) used significantly 

fewer conventional gestures than the mothers of both the 18-20 month (p<.05) and 

24-26 month (p<.05) groups when collapsed across contexts.  Effect sizes also 

indicated very large differences between the use of conventional gestures in 

mothers of the youngest children (8-10 months) and the three older groups (12-14 

months, 18-20 months, 24-26 months) 1.61, 1.42, 1.22 respectively) while smaller 

effect sizes were observed among these older three groups (see table 7).  

Mothers of the youngest children (8-10 months) used fewer conventional 

gestures than mothers of the children in the three older age groups. No significant 

differences were observed among the mothers of the older age groups.  

  



49 
 

Table 7 
 

Conventional Gestures in All Contexts  
(Means, Standard Deviations, and Effect Sizes) 

Age Group Mean 
(sd) 

Cohen’s d 

  8-10 
months 

12-14 
months 

18-20 
months 

24-26 
months 

8-10 
months 

3.08 
(3.75) 

 1.61 1.42 1.22 

12-14 
months 

9.67 
(4.40) 

  .41 .31 

18-20 
months 

12.42 
(8.46) 

   .05 

24-26 
months 

12.00 
(9.68) 

    

 

 Summary. The overall number of maternal gestures does vary based on 

the age and expressive language measures of the child. In our data set, child age 

and both expressive language measures were significant predictors of mothers’ 

overall use of gesture. In addition, the mothers of the children in the youngest age 

group demonstrated a high practical difference in terms of gesture use compared 

to the other three groups. The frequency of their gestures was lower on average 

than the mothers in the other three groups.  

By type, both the child’s MLU and the expressive CDI scores were positively 

and significantly correlated with conventional gesture frequency and MLU was also 

positively correlated with mothers’ use of points. Even though a linear relationship 

was not found, mothers in the 12-14 month group used moderately more deictic 

gestures than the mothers in the two older child-age groups in terms of effect size. 

In a pairwise comparison, mothers in the youngest child age group used the fewest 
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conventional, deictic, and point gestures. The mothers in the older three age 

groups did not vary in terms of use of conventional and point gestures but a 

moderate effect size was noted in terms of deictic gestures.  

Question #2: maternal gesture use based on context.  After concluding that 

child age and expressive language do impact maternal use of gestures, we wanted 

to determine if the same was true about context of the interaction. To do this, we 

ran simple linear regressions with child age, MLU and CDI score as predictor 

variables to determine if there was a relationship between age or expressive 

language and use of gestures based on both type and context. The regressions 

completed in question 1 were based on overall gesture use and did not take 

context into account. 

 We also ran three repeated measures MANOVAs with the entire data set 

separated by gesture type to test for main effects of activity and age. Repeated 

measure MANOVA was selected as the analysis because the same subjects 

participated in more than one context and multiple independent factors were 

present with one dependent variable. For this study question, we ran three 

separate repeated measure MANOVAs, one for each gesture type (point, deictic, 

and conventional gestures). The independent factors were: context (within 

subjects) and age group (between subjects) and the dependent variable was 

frequency of gestures.  

Before beginning the analyses, normal distribution assumptions were 

calculated for frequency of maternal gesture (by context and by type of gesture). 

Conventional gestures were again positively skewed (due to high number of 
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subjects who used few or none of these types of gestures). However, a natural log 

transformation of the data was normally distributed for all variables. These 

transformed data were used for all analyses in this section. The results are as 

follows.  

Gesture differences based on type and context. The results of the initial 

repeated measures MANOVAs indicated differences in gesture use based on 

context for all three gesture types (p<.001 for each - See Table 8). Remember, we 

separated the data by gesture type and ran MANOVAs with activity and age group 

as the independent factors. What this means is that among the groups, there were 

differences in the overall number of gestures used in each activity by type of 

gesture.  

Mean differences indicated a dominant gesture type for each activity. In 

reading, mothers used more point gestures in than in play (F(61.309, 1), p<.001) 

or snack (F(85.370, 1), p<.001). No differences was found in the use of point 

gestures in play compared to snack. In play, mothers used more deictic gestures 

than in reading (F(26.54,1); p <.001) or snack (F(16.486,1), p <.001) and more 

deictic gestures in snack than in reading (F(72.492,1), p <.001). In snack, mothers 

used more conventional gestures than in play (F(9.061,1), p=.004) or reading 

(Wilks’ Lambda=.953, F(44.794,1), p<.001) and more in play than in reading 

(Wilks’ Lambda=.751, F(15.558,1), p<.001) 

Effect size calculations confirmed the MANOVA findings. Large and very 

large effect sizes were observed for point and deictic gestures when comparing 
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contexts (see Table 9) while medium effect sizes were observed for conventional 

gestures.  

Table 8 
 

Main Effect of Context for Each Gesture Type 
 (MANOVA Results) 

Gesture Type  Wilks’ Lambda F, df p value 

Conventional .477 23.602, 2 <.001 

Deictic .197 85.751, 2 <.001 

Point .306 45.438, 2 <.001 

 

Table 9 
 

Gesture Type by Context – All Ages  
(Effect Sizes) 

  
Deictic   

  Read Play Snack 

Read   1.77 1.00 

Play     0.82 

Snack       

 

  
Conventional 

Read   0.14 0.62 

Plan     0.51 

Snack       

 

  
Point 

Read   1.87 1.84 

Play     0.06 

Snack       

 

These patterns of mean differences based on gesture type were consistent 

regardless of the age group of the child in all activities. This means that there was 

no difference in the means of the age groups in terms of frequency of gesture type 

when comparing contexts to each other.  
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Gesture differences within activity based on age and expressive language. 

To look at the differences in gesture use WITHIN each activity, we again used 

MANOVA (repeated measures design). For this set of analyses, we separated the 

data by activity (3 MANOVAs) and used gesture type and age at the dependent 

variables.  The independent factors were: gesture type (within subjects) and age 

group (between subjects) and the dependent variable was frequency of gestures.  

 As evidenced by the results in Table 10, differences in the type of gestures 

used in each activity was significant for play, reading and snack. The specifics of 

these differences will be discussed by gesture type in following sections. However, 

what the initial MANOVA indicates is that within each activity (play, reading, and 

snack) the number of gestures varied based on type.  

 This result is different than what was discussed in the previous section. In 

the first set of analyses (Table 8), we learned that when comparing the number of 

points in reading to the number of points in play (across ages), for example, there 

was a statistically significant difference. This set of analyses (Table 10) was a 

within activity comparison. So, this MANOVA looked for differences in point 

gestures compared to deictic gestures within reading, for example.  
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Table 10 

MANOVA Results: Type of Gestures Used by Activity 

ACTIVIT
Y 

COMPARISON/INTERAC
TION 

WILKS’ 
LAMBD
A 

F 
VALU
E 

D
F 

SIGNIFICAN
CE 

Play Gesture Type .658 11.18
2 

2 p<.001** 

 
Gesture Type*Group .772 1.975 6 p=.178 

Read Gesture Type .212 79.80 2 p<.001** 
 

Gesture Type*Group .665 3.240 6 p=.206 

Snack Gesture Type .709 8.421 2 p=.001** 
 

Gesture Type*Group .594 4.075 6 p=.001** 

 

Before discussing differences within each activity based on the specific 

gesture types, we will focus on the differences within the activity based on age and 

gesture type. As is depicted in Table 10, there was an interaction of gesture type 

and age in snack only. To look at this relationship among age, gesture type and 

activity, we ran simple linear regressions using age as the predictor and frequency 

of gesture (by type) as the dependent variable for each gesture type and each 

activity. We did this to confirm the results of the MANOVA analyses and, as 

expected (Table 10), we only found linear relationships in snack. 

Age was only a significant predictor for gesture use in snack, not play or 

reading. Child age was significantly and positively associated with overall gesture 

use in snack only (Figure 8; R2=.193, p=.002), use of conventional gestures in 

snack only (Figure 9; R2=.151, p=.006) and use of point gestures in snack only 

(Figure 10; R2=.289, p =.046). Scatterplots are depicted in Figures 8-10 for child 
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age and gestures in snack, Child MLU and CDI (expressive) scores demonstrated 

similar relationships with overall gestures, points, and conventional gestures used 

in snack (Table 11). 

 

 

Figure 8: Child age and total gestures in snack (transformed data) 

 

 

Figure 9: Child age and conventional gestures in snack (transformed data) 
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Figure 10: Child age and point gestures in snack (transformed data) 

 

Table 11 
 

Expressive Language Measures and Gesture Type in Snack 

Measure Gesture Type R2 value P value 

CDI Conventional 0.166 0.004* 

CDI Point 0.392 <.001* 

CDI Total in Snack 0.196 0.002* 

MLU Conventional 0.190 <.001* 

MLU Point 0.071 <.001* 

MLU Total in Snack 0.214 <.001* 

 

 Thus far, we have presented information regarding gesture types across 

activity and within activity by age. Next, we will discuss results by each specific 

gesture type and how it differed across the study. As shown in Table 12, the most 

obvious difference is the high number of points during reading compared to all 

other gesture frequencies regardless of type or context (see Figure 11). Mothers 

of children of all ages used, on average, 26.46 points in the five minutes of 



57 
 

recorded reading task (5.4 per minute - Tables 12 and 13). The second highest 

average was 6.8 deictic gestures in play (1.36 per minute) and the third was 4.6 

conventional gestures in snack (.96 per minute). Mothers used (on average) over 

3 times as many points compared to the next highest gesture type. Though the 

following sections report specific statistical information and graphic representation 

of results, the number of points used in reading across all age groups compared 

to all other gestures and contexts is the major finding for this target question.   

Table 12 
 
Mean Number of Gesture by Activity, Type, and Age per 5 Minute Segment 

 Play Read Snack 

 

Conven
-tional 

Deictic Point Conven-
tional 

Deictic Point Conven-
tional 

Deictic Point 

8-10 
months 1.17 5.33 1.58 0.58 0.75 

21.7
5 1.42 2.75 0.42 

12-14 
months 2.50 8.33 1.92 2.25 1.75 

29.1
7 4.92 4.42 1.50 

18-20 
months 2.50 8.17 3.00 2.67 0.50 

28.9
2 7.25 2.25 5.67 

24-26 
months 4.17 5.33 3.25 3.00 0.92 

26.0
0 4.83 4.83 2.92 

Overall 2.58 6.79 2.44 2.13 0.98 
26.4

6 4.60 3.56 2.63 

 

Table 13 
 

Gesture Use by Type and Context (Rate per Minute) 

 Play (5 min) Read (5 min) Snack (5 min) 

Conventional 0.52 0.43 0.96 

Deictic 1.36 0.20 0.74 

Point 0.49 5.40 0.55 

Total 2.36 6.04 2.25 
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Figure 11: Gesture use by type and context (rate per minute) 

 

Points. Though similar to deictic gestures in that they involve an attempt to 

direct attention to something in the environment, point gestures were coded 

separately because of their possible impact on use of early word referents in 

children (Iverson & Goldin-Meadow, 2005). Gestures were only considered a 

“point” if the mother extended an index finger toward an object, seemingly to 

highlight that object in the environment.  

Points provided the largest difference in frequency of gesture use among 

the three contexts. Mothers used many more point gestures in reading than in play 

or snack (Wilks’ Lambda=.429, F(61.309, 1), p<.001 and Wilks’ Lambda=.340, 

F(85.370, 1), p<.001 respectively). Point gestures in play vs. snack did not differ 

significantly. This pattern was consistent regardless of the child’s age (as indicated 

by the list of means and standard deviations in Table 14). 
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 Table 14 
 

Point Gestures by Context per 5 Minute Segment 
 (Means and Standard Deviations) 

 Play Read Snack 

 Mean SD Mean SD Mean SD 

8-10  
months 1.58 2.93 21.75 5.84 0.42 2.11 

12-14 
months 1.92 4.85 29.17 7.14 1.50 2.84 

18-20 
months 3.00 1.60 28.92 4.46 5.67 2.98 

24-26 
months 3.25 3.61 26.00 7.59 2.92 3.14 

 

In each age group, mothers used the highest number of point gestures 

during reading (see Figure 12). Effect sizes based on context produced similar 

results. The largest effect sizes of the entire study were observed when comparing 

points used in the reading context to the other two activities (all effect sizes 

involving the reading context were over 3.00).  

Though not nearly as large as effect size comparisons involving reading (for 

any age group), there was a large effect size noted in the 18-20 month group 

between snack and play. The means indicate that mothers in this group used more 

point gestures in snack than in reading (Table 12). A possible explanation for the 

large effect size noted between play and snack in the 18-20 month group is that 

two mothers in this group displayed an abnormally high number of points during 

snack. After reviewing the videos, it was noted that most of these points were used 

to direct the child back to his seat, not as communication about the context 

specifically. By comparison, other children in this age group were not as active and 

remained in the chair during the snack activity.  This difference may account for 
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the high number of point gestures displayed by this group compared to the other 

age groups and relative to the other contexts for the 18-20 month group (see Table 

14). This difference may have also impacted the effect size by skewing the mean 

and standard deviation for the entire group. 

Effect sizes when comparing play and snack for the 8-10 month, 12-14 

month, and 24-26 month group were small (Table 15). This observation indicates 

that context had little effect on mothers’ use of point gestures in these groups.  

Table 15 
 

Effect Size of Context and Age on Gesture Use 

Point Gestures 

 
8-10 Months 

  Play Read Snack 

Play   4.37 .45 

Read     4.85 

Snack       

 
12-14 Months 

Play   4.46 .11 

Read     5.09 

Snack       

 
18-20 Months 

Play   7.74 1.12 

Read     6.12 

Snack       

 
24-26 Months 

Play   3.82 .10 

Read     3.97 

Snack       
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Figure 12: Point gestures by context (means) 

 

Though there were opportunities in both snack and play for pointing, 

mothers across all age groups displayed almost three times as many points during 

reading when compared to these other two contexts combined (see Figure  12). In 

reading, mothers pointed 5.5 times per minute (on average) compared to .49 and 

.55 points per minute in play and snack. No other gesture type and no other context 

came close to the number of points used in reading (see rates in Tables 12 and 

13).  

Deictic gestures. Deictic gestures draw a communication partner’s 

attention to an object in a conversational context. In our study, these gestures often 

involved mothers holding up items in front of their children (show) or reaching out 

toward an item in order to obtain it (request). By definition, deictic gestures involved 

some sort of object manipulation.  
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Overall, mothers used fewer deictic gestures than points (across age and 

activity). When considering context, deictic gestures were used most often in the 

play context compared to both reading (Wilks’ Lambda=.240, F(145.517,1), p 

<.001) and snack (Wilks’ Lambda=.857, F(7.684, 1), p =.008)). Though fewer than 

the number used in play, more deictic gestures were observed in snack than in 

reading (Wilks’ Lambda=.388, F(72.492,1), p<.001). This pattern was fairly 

consistent regardless of the child’s age (as indicated by the list of means and 

standard deviations in Table 16). In each age group, mothers used the highest 

number of deictic gestures during play and the lowest number during reading 

(Figure 13). 

Table 16 
 

Deictic Gestures by Context per 5 Minute Segment 
(Means and Standard Deviations) 

 Play Read Snack 

 Mean SD Mean SD Mean SD 

8-10 months 5.33 3.69 0.75 5.14 2.75 0.87 

12-14 months 8.33 4.40 1.75 4.03 4.42 2.30 

18-20 months 8.17 8.46 0.50 3.83 2.25 0.80 

24-26 months 5.33 9.68 0.92 5.43 4.83 1.16 
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Figure 13: Deictic gestures by context (means) 

 

In terms of effect size (Table 17), context had large effect in all but one age 

group when comparing play to the other two activities. The one exception was 

mothers of the oldest children where the effect sizes were small and medium. As 

displayed in Figure 13, mothers of the 24-26 month old children used about the 

same number of deictic gestures in play and snack.  

 Though the differences range in size, for the most part mothers used more 

deictic gestures in play than in reading or snack. However, use of deictic gesture 

in all contexts was much lower than mothers’ use of points in reading.  

  



64 
 

Table 17 
 

Effect Size of Context and Age on Gesture Use 

Deictic Gestures 

 
8-10 Months 

  Play Read Snack 

Play   1.02 0.96 

Read     0.54 

Snack       

 
12-14 Months 

Play   1.56 1.11 

Read     0.81 

Snack       

 
18-20 Months 

Play   1.17 0.99 

Read     0.63 

Snack       

 
24-26 Months 

Play   0.56 0.07 

Read     1.00 

Snack       

 

Conventional gestures. Conventional gestures are socially accepted 

movements of the hands or head that carry semantic meaning. They do not involve 

an object and are culturally specific.  

In our study, conventional gestures were the only type of gesture to be 

significantly correlated with expressive language measures and context (Figures 

14 and 15). Child MLU was significantly and positively correlated with mother’s use 

of conventional gesture both in the reading context (p=.04) and snack (p<.001). 

Though discussed in more detail in the discussion section, part of this relationship 
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has to do with the high number of zero conventional gestures for mothers of the 

children with the lowest MLU. 

 

 

Figure 14: MLU and conventional gestures in reading (transformed data) 

 
 

 

Figure 15: MLU and conventional gestures in snack (transformed 
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Mothers used conventional gestures significantly more often in the snack 

context compared to play (Wilks’ Lambda=.838, F(9.061,1), p=.004) or reading 

(Wilks’ Lambda=.953, F(44.794,1), p<.001) and more in play than in reading 

(Wilks’ Lambda=.751, F(15.558,1), p<.001). This pattern was fairly consistent 

regardless of the child’s age (see Table 18 for the means and standard deviations 

in each context). In each age group, mothers on average used the highest number 

of conventional gestures during snack. 

Table 18 
 

Conventional Gestures by Context per 5 Minute Segment  
(Means and Standard Deviations) 

 Play Read Snack 

 Mean SD Mean SD Mean SD 

8-10  
months 1.17 1.53 0.58 0.90 1.42 2.15 

12-14 
months 2.50 2.28 2.25 2.86 4.92 3.45 

18-20 
months 2.50 3.34 2.67 2.81 7.25 5.94 

24-26 
months 4.17 4.86 3.00 5.44 4.83 4.78 

 

In terms of effect size, context had low to medium impact on mothers’ use 

of conventional gestures with the youngest children. As displayed in Table 13, 

mothers of the youngest children used very few conventional gestures overall. This 

is consistent with the findings for study question one where a difference based on 

age was found in use of conventional gesture (collapsed across context). Larger 

effect sizes were observed for children in the older three age groups when 

comparing conventional gesture use in snack to play or read. This indicates that 

context had more of an impact for use of conventional gestures with these age 
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groups than with the 8-10 month olds. Small to medium effect sizes indicate less 

impact of activity when comparing play to read regardless of child age (Table 19). 

Table 19 
 

Effect Size of Context and Age on Gesture Use 

Conventional Gestures 

 
8-10 Months 

  Play Read Snack 

Play   0.47 0.13 

Read     0.50 

Snack       

 
12-14 Months 

Play   0.10 0.82 

Read     0.84 

Snack       

 
18-20 Months 

Play   0.01 0.98 

Read     1.02 

Snack       

 
24-26 Months 

Play   .50 1.00 

Read     0.82 

Snack       

 

  



68 
 

 

Figure 16: Conventional gestures by context (means) 

 

A vast majority of the conventional gestures used during our study were 

head nods and head shakes (indicating yes and no), though another common 

gesture was a “what is it?” posture. Mothers performed this gesture with one or 

two hands out, palms up. It was often paired with a question or a head tilt indicating 

a question. A complete list of conventional gestures is found in Appendix A.  

For the most part, mothers in our study used more conventional gestures in 

snack than in reading or play (Figure 16). Use of conventional gestures was not 

consistently higher or lower than deictics, depending on the context. But, as 

indicated in the introduction, use of conventional gesture in all contexts was much 

lower than mothers’ use of points in reading (explained more fully in the point 

section).  

Summary. The type of maternal gestures displayed does vary based on 

context, age, and expressive language ability. Mothers of younger children used 
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fewer gestures than mothers of older children in the snack activity. This was true 

for point and conventional gestures in this context as well.  

 The results also indicated overall differences in gesture use based on 

context for all three gesture types (p<.001 for conventional, deictic, and point). 

Mothers use more conventional gestures in the snack activity and more deictic 

gestures in play. By far, the most striking difference was the mothers’ use of point 

gestures in reading. Mothers used three times as many points in reading as they 

did in snack and play combined.  

Question #3: Does the type of gesture used vary with the pragmatic function 

of speech paired with the gesture (and if so, do that variation interact age, 

expressive language ability or context)? Questions 1 and 2 established that 

age, language ability and context have an impact on mothers’ use of gesture with 

young children. The third question in our study was whether the pragmatic function 

of the speech paired with gesture differed with type of gesture, activity, age, or 

expressive language of the child. To do this, we first ran separate linear 

regressions (using transformed data) for three predictor variables (age, CDI, and 

MLU) with pragmatic function of paired speech as the dependent variable 

(comments, directives, and questions).  

Child age and both measures of expressive language (CDI and MLU) were 

determined to be significantly and positively correlated with mothers’ use of 

questions with gesture (Age: R2=.489, p<.001; CDI: R2=.55, p<.001; MLU R2=.389, 

p<.001 – Figures 17, 18, and 19). This correlation was not evident for directives or 

comments. Mothers of older children presented more question and gesture 
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combinations than mothers of younger children, while use of directives and 

comments with gesture did not vary directly with age or expressive language ability 

measures (CDI or MLU). 

 

 

Figure 17: Child age and questions paired with gesture (transformed data) 

 

 

Figure 18: CDI and questions paired with gesture (transformed data) 
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Figure 19: MLU and questions paired with gesture (transformed data) 

 

In addition to the linear regressions, two different sets of repeated measure 

MANOVAs were completed to compare gesture type difference by age and activity 

(using transformed data for reasons explained in question #1). First, MANOVAs 

were completed for each gesture type. Independent factors were pragmatic 

function of speech (within subjects) and age group (between subjects). The 

dependent variable was number of gestures collapsed across context. This set of 

analyses was designed to determine, within each gesture type, if the pragmatic 

function of speech paired with gesture varied with age.  

 A second set of three MANOVAs was completed for each activity. 

Independent factors were pragmatic function of speech (within subjects) and age 

group (between subjects). The dependent variable was number of gestures 

collapsed across type. These analyses were designed to determine for each 
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activity if the pragmatic function of speech accompanying gestures varied with age. 

The results are reported below. 

Frequency of gesture type based on pragmatic function of paired 

speech and age collapsed across contexts. As described in the method section, 

the pragmatic function of speech paired with gesture was separated into three 

types: comments, directives, and questions. These speech and gesture pairs were 

coded in five minutes of video for each subject in each of the three activities. 

Transcription of speech independent of gesture was not completed in this 

particular study. 

The initial MANOVA indicated that the pragmatic function of paired speech 

differed for two of the three gesture types, conventional gestures and points 

(collapsed across contexts). First, mothers used conventional gestures more often 

with comments than questions or directives (Wilks’ Lambda=.426, F(63.312,1), p 

<.001 and Wilks’ Lambda=.359, F(83.951,1), p <.001 respectively) and more often 

with directives than questions (Wilks’ Lambda=.787, F(12.698), p =.001) (Tables 

20 and 21). Second, mothers used point gestures more often with comments than 

questions or directives (Wilks’ Lambda=.736, F(16.823, 1), p<.001 and Wilks’ 

Lambda=.654, F(24.890, 1), p<.001 respectively), but no difference was found in 

use of points with directives vs. questions (Tables 22 and 23). One interaction 

effect was observed for pragmatic function and age. When comparing the age 

groups, only mothers’ use of points varied in terms of both pragmatic function and 

age (Wilks’ Lambda=.625, F(3.790,6), p=.002). Pairwise comparisons were 

calculated on these gestures only (explained in a later section).  
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As evidenced by the raw data in Table 20, when mothers gestured, they 

were most likely to be accompanied by comments as opposed to directives, 

questions, or no speech at all. In fact, paired speech was coded as a comment in 

just over half (53.3%) of the gestures coded in our study. It could be that the 

differences observed in the pragmatic function of paired speech with conventional 

and point gestures were somewhat due to the overall high number of comments 

(Figure 20). What is interesting, then, is that deictic gestures are paired with all 

three pragmatic functions equally in terms of statistical significance.   

Table 20 
 

Frequency of Gesture by Type and Pragmatic Function of Paired Speech 

  
Comment Directive Question 

No 
speech 

Grand 
Total 

Conventional 332 23 70 22 447 

Deictic 158 119 181 86 544 

Point 845 247 340 81 1513 

Grand Total 
of Gestures 
Produced 
with Speech 

1335 389 591 189 2504 
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Figure 20: Frequency of gesture by type and pragmatic function of paired speech 

Post hoc (Bonferroni) analyses were used to look further at the differences 

found in the pragmatic function of speech paired with conventional gestures and 

points since these were the two gesture types that indicated statistically significant 

results in the initial MANOVA. Results are listed by gesture type (dependent 

variable) beginning with conventional.  

Conventional gestures: Both post hoc analyses and effect size 

calculations indicated that mothers paired conventional gestures with comments 

more often than directives or questions (p <.001 each) and with questions more 

often than directives (p =.01). Effect sizes were very large when comparing 

comments to directives and questions and medium-large (Table 21) when 

comparing questions to directives (all paired with conventional gestures).  
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Table 21 
 

Conventional Gestures: Means, SD & Effect Size of Pragmatic Function 

 Comment Directive Question 

Comment 
7.21(6.37)   1.48 1.22 

Directive  
0.50(0.81)     0.75 

Question 
1.52(1.73)       

 

Deictic gestures: No statistically significant differences were observed for 

deictic gestures in terms of type of paired pragmatic function of speech and 

therefore no post hoc measures were completed. This means that statistically, 

mothers used deictic gestures with comments, questions and directives about 

equally. Small effect sizes based on means and standard deviations support the 

MANOVA findings (Table 22). These results indicate that the number of deictic 

gestures used was not different when comparing the three pragmatic functions of 

paired speech. 

Table 22 
 

Deictic Gestures: Means, SD & Effect Size of Pragmatic Function 

 Comment Directive Question 

Comment 
3.95(3.31)   0.24 0.12 

Directive 
3.22(2.87)     0.4 

Question 
4.31(2.62)       

 

Point gestures: Both post hoc analyses and effect size calculations 

indicated that mothers paired point gestures more often with comments than 
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questions or directives (p<.001 each), but no difference was found in use of points 

with directives vs. questions. Effect sizes were large when comparing comments 

to directives and questions (Table 23) and small (.36) when comparing questions 

to directives (all paired with point gestures).  

As stated in previous study questions, mothers of children in our study used 

many more points than any other gesture type. They used the points more 

frequently in reading than in any other context and this pattern was consistent 

regardless of age. From this third set of analyses, we found that mothers used 

these high frequency points most often with comments, compared to directives and 

questions (collapsed across age and activity). 

Table 23 
 

Point Gestures: Means, SD & Effect Size of Pragmatic Function 

 Comment Directive Question 

Comment 
17.6(15.5)   1.10 0.89 

Directive 
5.25(3.41)     0.36 

Question 
7.08(6.30)       

 

An interaction effect was observed for pragmatic function and age when 

looking at use of points (Wilks’ Lambda=.625, F(3.790,6), p=.002) so pairwise 

comparisons were calculated on these gestures only.  

Interestingly, mothers in the younger three groups (ages 8-10, 12-14, and 

18-20) paired points with comments more often than with questions (p<.001, 

p=.013 and p=.005 respectively). Mothers of children ages 24-26 months indicated 
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no differences in number of points used based on pragmatic function of paired 

speech. Mothers of the oldest children in our study used point gestures with all 

three pragmatic functions of speech equally (in terms of statistical significance). 

Differences in use of gesture within each context based on pragmatic 

function of paired speech and age. A second set of three separate multivariate 

repeated measure MANOVAs was completed - one for each context (i.e. play, 

read, and snack) based on pragmatic function of paired speech and age. These 

analyses revealed differences in the overall number of gestures used based on 

pragmatic speech function in all three contexts (Read: Wilks’ Lambda=.438, 

F(25.63,2), p <.001;  Play: Wilks’ Lambda=.637, F(12.268,2), p <.001 , and Snack: 

Wilks’ Lambda=.613, F(12.615,2), p <.001). As displayed in Table 24 and Figure 

21, comments were the most frequently paired pragmatic function. This pattern 

was consistent across all three contexts. Just as many more point gestures were 

observed in reading, comments were also very high in that context. This is to be 

expected, as we learned from the last section that many point gestures were paired 

with comments in reading. 

Table 24 
 

Frequency of Gesture by Activity and Pragmatic Function of Speech 

 Comment Directive Question 
No 
speech 

Grand 
Total 

Play 241 101 175 69 586 

Read 866 198 292 71 1427 

Snack 248 96 126 54 524 

Grand 
Total 1355 395 593 194 2537 
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Figure 21: Frequency of gesture by activity and pragmatic function of speech 

 

An interaction effect of function and age group was observed only in the 

read context (Wilks’ Lambda=.639, F(3.351,6), p <.005). Post hoc (Bonferroni) 

analyses were used to look further at the effect of context and pragmatic function 

of paired speech on use of gestures by type. Pairwise comparisons indicated that 

mothers of children in the younger three groups (ages 8-10, 12-14, and 18-20) 

paired gesture with comments more often than questions (p=.012, p=.002 and 

p<.001 respectively) when reading while mothers of the oldest children paired 

gestures with questions more than comments when reading (p<.001). These age 

group based differences were not observed in the other two contexts (Table 24, 

Figure 21). 
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Summary. By far, the most common pragmatic function of speech paired 

with gestures used by mothers in our study was comments. This pattern was 

prevalent in two of the three gesture types (points and conventional gestures), 

across all three activities, and for all age groups with the exception of the 24-26 

month-olds in reading.  

Age was a main effect for mothers’ use of questions with gesture. Mothers 

of older children used more questions than mothers of younger children. Mothers 

of these oldest children paired points with questions and comments equally in all 

three contexts. In terms of specific gesture type, conventional and point gestures 

were paired most often with comments while deictic gestures were paired with 

speech serving all three pragmatic functions.  
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Chapter 4: Discussion  

The linguistic environment of young language learners is packed with sights 

and sounds. As children develop, it is essential that they are able to segment words 

from the stream of speech and gain knowledge from this fluent stream of 

information. Luckily, adults appear to provide aid for this segmentation task by 

modifying the speech and gestures presented to young learners (e.g. Bekken, 

1989; Brand, Baldwin, & Ashburn, 2002; Fernald, 1991; Hoff-Ginsburg & Shatz, 

1982; Iverson, Capirci, Longobardi, & Caselli, 1999). Compared to adult-directed 

communication, caregivers slow their message, provide less verbal and visual 

input, and highlight concrete items in the environment when interacting with 

children (Bellinger, 1980; Foulkes, Docherty, & Watt, 2005, Snow, 1995; Stern, 

Spieker, Barnett, & MacKain, 1983). Previous research indicates that these 

modifications may help children connect the language input and referents in the 

environment (Furrow, Nelson & Benedict, 1979) and aid in the child’s language 

development (Jusczyk & Hohne, 1997; O’Neill, Bard, Linnell, & Fluck, 2005).  

The goal of our study was to expand the knowledge base of maternal 

gesture modification. Previous studies of child-directed speech indicated changes 

in maternal verbal input based on the age of the child (Stern, et al., 1983), 

expressive language ability (Kunert, Fernandez, and Zuidema, 2011) and context 

(Bus, Van Ijzendoorn, & Pellegrini, 1995; Fletcher & Reese, 2005). We wanted to 

extend this focus on child-directed speech to other aspects of the interaction. In 

this way, we could further understand what is being highlighted in the speech 

stream. Building on previous work, our study involved mother-child pairs 
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completing several different activities and included children ranging 8- to 26-

months who were pre-linguistic, early language users, and more adept in their 

verbal skills.  Thus, our investigation aimed to provide a systematic observation of 

the frequency and type of maternal gestures based on: age and expressive 

language of the child, activity, and pragmatic function of speech paired with 

gesture. 

Age and Expressive Language Abilities of the Child. 

  In our study we found that age and expressive language ability of the child 

correlate with the overall number of maternal gestures and some of the types of 

gestures used. Part of this correlation is likely due to the amount of speech 

produced by the mother and how that amount changes with age and expressive 

language of the child.  

As stated in the introduction, as much as 97% of gestures accompany 

speech (McNeil, 2000). Thus, it is important to consider the amount of verbal 

language when commenting on gesture production. In our study, both child age 

and MLU were significant and positive predictors of the number of utterances 

produced by mothers (Child age: R2=.095, p =.03; MLU: R2=.096, p =.03). Mothers 

of older children produced more utterances than mothers of younger (less verbal) 

children. If gestures tend to accompany speech, the fact that mothers produce 

more utterances as children get older and become more verbal may account for 

the increase in maternal gestures across our age groups. 
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What is interesting, however, is just how different the input to very young 

children is when comparing the older three age groups, what types of gestures are 

correlated with age and what unique information expressive language provides 

regarding this relationship.  

In terms of effect size, age had the greatest impact on the number of 

gestures produced when comparing the youngest children to all three of the other 

groups.  Mothers are providing much more input (both speech and gesture) to the 

older three groups children in our study compared to the youngest ones. This 

finding supports the literature indicating that one of the modifications made in child-

directed communication is less input in terms of number and complexity of 

utterances to children under the age of 3 years compared to adult-adult 

interactions (Cameron-Faulkner, et. al, 2003). We saw the same sort of change in 

our study. The number of speech units and gestures used was not constant; it 

increased with the age of the child.  

In terms of specific gesture types, previous literature indicates that parents 

use more deictic, point, and conventional gestures with children (Butterworth and 

Grover, 1988; Grimminger, et al., 2010; and Murphy, 1978) compared to the 

representational and beat gestures present in adult-to-adult communication 

(Butterworth & Beattie, 1978; Shatz, 1982). While this was true in our study as well, 

it was interesting to note that conventional gestures increased with the age and 

expressive language abilities of the children in our study. Deictic gestures did not 

vary directly with child age or MLU and frequency of point gestures increased with 

the MLU of the children but not child age.  
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Mothers of the youngest children did not use many conventional gestures. 

This could be because most of the conventional gestures in our study were head 

nods and head shakes that were used in response to the child’s behavior or verbal 

utterance. The youngest children in our study were pre-linguistic and were more 

passive in their interactions during the observed activities. Mothers of these 

children tended to drive the interaction, presenting items and pointing to pictures 

for the child during all three activities. Mothers of the older children utilized head 

shakes and nods in response to their children’s actions and utterances, perhaps 

to extend the interaction. These older children tended to be more active in the 

communication structure of the activities. They offered verbal comments and 

questions as well as initiated play with toy items. In activities with these children, 

mothers were more responsive with verbalizations and gestures (such as 

conventional gestures) because their children were more active. However, not all 

gesture types were dependent on the children being initiators.   

Deictic gestures did not vary based on the child’s age or expressive 

language abilities. Instead, mothers of all children in our study used these object-

oriented gestures with about the same frequency, no matter the age of her child. 

As reported in previous literature, these gestures were used frequently in child-

directed interactions to draw the child’s attention to an object or to request that 

object from the child. In our study, these gestures were more prevalent in the play 

context than in snack or reading.  

Point gesture use was extremely high in the reading activity and did not vary 

with child age in our study. However, a significant and positive correlation was 
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observed between child MLU and mothers’ use of points (across contexts). This is 

interesting, because when studying typically developing children, age and 

expressive language are highly correlated variables. Therefore, we would expect 

them to have similar relationships with other variables. In this case, expressive 

language use (not often reported in previous gesture literature) was a more 

complete predictor of maternal behavior. Although, age and both expressive 

language measures (CDI and MLU) were significantly and positively correlated 

with mothers’ frequency of gesture overall and the use of conventional gestures, 

this was not true for all gesture types. As noted above, deictic gesture use did not 

vary with age or expressive language abilities. For maternal point gestures, child 

MLU was correlated (across contexts) with frequency of point production. Mothers 

of children who demonstrated higher expressive language skills during our study 

activities used higher numbers of point gestures regardless of their age and in all 

contexts. 

Much as mothers of older children provide more speech input, for the most 

part they also provide more gestures to accompany that speech. In our study, 

however, amount of speech input was not the only factor for this increase in 

gesture – as deictic gesture did not vary with the age of the child while use of 

conventional gestures and points increased with child age and expressive 

language abilities. So, while the amount of speech a mother uses may drive the 

number of gestures, the use of specific gesture types within that total (in this case 

conventional gestures and points) is related to both the child age and expressive 

language abilities as well. 
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Context.  

In addition to our finding that maternal gestures vary with age and 

expressive language of the child, our analyses revealed differences in terms of 

context (activity). Each of the three gesture types was most associated with a 

distinct context. Mothers used more conventional gestures in snack and more 

deictic gestures in play. Though these differences were statistically significant, the 

most dramatic difference was the use of point gestures in reading. The following 

is a discussion of the main effects regarding context and within each context, the 

differences in gesture type, age, and expressive language ability. 

In play, mothers most often used deictic gestures with few points and 

conventional gestures presented. A majority of the deictic gestures displayed were 

“show” gestures followed by “requests.” Mothers often used a show gesture to gain 

the child’s attention or to divert it to something in the environment. To do so, they 

would pick up an item and move it toward the child or shake the item in front of the 

child. For this reason, it is not surprising that mothers used deictic gestures most 

often during play – as the number of items to manipulate was higher than in the 

other two contexts. Compared to reading, mothers used fewer gestures overall, 

and mothers used more deictic gestures than in either of the other two contexts.  

In snack, mothers used more conventional gestures than deictic or points. 

Mothers of older children used more gestures than mothers of younger children. 

Part of the difference based on age could have been the child’s level of 

independence in eating. For some of the youngest children, mothers needed to 

assist the child in manipulating the food items, so their hands were not free to do 
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other things. Older children were more independent and able to manipulate the 

items by themselves. This increase in the children’s skills allowed the mother to be 

more of a conversational partner and less of an aid during the snack activity.  

In terms of specific types of gesture, both conventional and point gestures 

varied by age in snack. As was observed in all contexts, mothers used more 

conventional gestures with older children possibly because these gestures were 

used in response to the child’s behavior (verbal and nonverbal). In snack, not only 

were the older children more independent in their eating skills, but they were also 

more active conversational partners and therefore mothers used more 

conventional gestures in response to them. The increase in points during snack 

may have been partly due to the fact that mothers had their hands free due to their 

child’s independence. However, mothers may also have added a level of verbal 

expectation to snack time. Mothers of older children often set out several snack 

items and either counted them (“Let’s see, there are one, two, three, four, five 

crackers”) as they pointed or commented about the item (“oh, that’s a giraffe 

cracker”) as they pointed at it. Mothers of younger children were more engaged in 

the actual eating activity while mothers of older children could attend to the social, 

more verbal portion of the snack time. It is interesting to note that, like reading, 

mothers used points to direct attention during snack instead of holding the food 

item up. They used points in snack even while there was nothing to prevent a 

deictic gesture.  

To expand on previous child-directed gesture literature, we purposefully 

included a book-reading activity and separated it from the free play. We 
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hypothesized reading would provide a unique communication experience based 

on child-directed speech literature. As was stated in the introduction, book-reading 

has been found to provide more lexical diversity and syntactic complexity in the 

verbal language presented to children when compared to activities such as 

mealtime and free play (Hoff-Ginsberg, 1991). Though it only accounts for (on 

average) 30 minutes of a child’s day, it is believe to be linked to faster expressive 

vocabulary development (Cunningham & Stanovich, 1991, Moerk, 1985; 

Whitehurst, Falco, Lonigan, Fischel, DeBaryse, Valdez,Menchaca, & Caulfied, 

1988). Previous gesture studies have either not separated reading from free play, 

or have not included both contexts.  

The most dramatic difference in our entire study was the use of points in 

reading. Mothers used three times as many points in reading as they did in snack 

and play combined.  On average (and collapsed across age), mothers used over 

26 points in the five minutes of recorded reading task. That is over 5 points per 

minute (the next highest averages were 6.8 deictic gestures in play – 1.36 per 

minute, and 4.6 conventional gestures in snack – less than 1 per minute). Age was 

not a main effect in the reading context. All mothers (regardless of their child’s age) 

used a high amount of points in reading. While it may not be surprising that mothers 

are pointing during reading, a few factors are noteworthy. First, the sheer number 

of points compared to all other gestures in all other activities is striking. While one 

might expect differences in the frequency of gesture types, we did not anticipate 

this magnitude of difference. Second, unlike conventional gestures that increased 

with child age and deictic gestures that remained relatively low (compared to 
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points) no matter what the context, all mothers of all-aged children used a high 

number of points in reading when compared to other contexts and gesture types. 

While they could use points in any of the contexts, reading appears to have a 

“privileged status.” In fact, mothers rarely pointed during play (when they used 

other deictic gestures to direct attention) or snack (when they used more 

conventional gestures at all ages and some point gestures with older children) 

As mentioned, this study is the first of its kind to separate pointing (gestures 

that encourage very specific joint attention) from other deictic gestures (which also 

encourage joint attention). While previous literature indicates an abundance of 

“deictic gestures” (including pointing) directed to young children, it is interesting 

that points in particular are used during reading but not as frequently during other 

activities. Mothers are given ample opportunity to gesture (therefore point) in the 

other two activities, yet it is reading that elicits the highest number of utterances 

combined with gestures compared to this pairing in the other two activities and the 

most points overall from these mothers.   

Pragmatic Function of Paired Speech.  

In addition to overall frequency, type, and context of gesture, we also 

thought it important to examine what the mothers were saying when they gestured. 

We examined these utterances in terms of pragmatic function because of the 

correlation with later child language development. Previous research examining 

speech and gesture directed to children indicates that gesture often emphasizes 

the speech it accompanies (e.g. Bavelas, 1994; Kendon, 1972; McNeill, 1992; 

Streeck, 1993) and that maternal question use is positively associated with later 
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vocabulary development (e.g. Yoder, 1989).  We thought it important, then, to 

determine if the function of the speech accompanying gesture varied by context, 

type, or age. What we found were many consistencies across context, type of 

gesture, and pragmatic function. However, there were some exceptions in terms 

of child age and the use of questions with points (particularly in reading). A full 

explanation follows. 

Overall, pragmatic function of paired speech did not vary significantly with 

gesture type or context. That is, the pragmatic function of the speech paired with 

gesture was not different depending on if a conventional, deictic, or point gesture 

was used or whether the dyad was engaged in reading, snack, or play. No matter 

what the gesture type or context, mothers in our study used more comments with 

gesture than questions or directives. There was less consistency across activities 

when pragmatic function was not considered. Recall that, each activity elicited a 

different most frequent type of gesture. Mothers used deictic gestures most often 

in play, conventional gestures most often in snack, and pointing gestures most 

often in reading. However, in spite of these differences in gesture type and context, 

the pragmatic function of the speech was primarily to comment, no matter what the 

activity and no matter what the gesture.  

Part of the reason for this high number of comments is explained by the 

high number of points used in reading and the tendency for mothers to pair those 

points with comments. However, even in play and snack contexts where deictic 

and conventional gestures were higher in frequency, gestures were most often 

paired with comments.  
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The exception to the consistent nature of pragmatic function and gesture 

pairings is in the relationship between child age and use of questions. As is 

discussed in the results section, child age and both measures of expressive 

language (CDI and MLU) were significantly and positively correlated with maternal 

use of questions. Though speech without gestures was not coded during this 

particular study, we would hypothesize that part of the reason for this change is 

that mothers’ use of questions increased in general with the child’s age. Mothers 

of very young children used few or no questions with their children while mothers 

of older children used more questions overall, though this overall relationship was 

not statistically significant. Not all mothers were using more questions with older 

children in every context. However, even in this exception there is an exception. 

What’s interesting about the relationship between age and questions is that 

it was most evident when looking at points in reading, not any other gesture type 

or activity. Though it did not overtake the use of comments in the context, the use 

of questions with points in reading increased as the child aged. Again, this lends 

itself to the discussion point that something special and unique is presented in the 

reading context that is not evident in play or snack. Across all ages, activities and 

types, comments were used the most often with gesture. However, as the children 

aged and became more verbal, mothers used points with questions more often in 

reading than the mother did with younger, less verbal children. This increase was 

not observed in the play or snack conditions. 

The take away from our study is that age, expressive language ability, 

context, and pragmatic function all have an effect on the frequency and type of 
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maternal gestures. In our minds, the most impactful result is the extremely high 

frequency of points used in reading, with all of the children observed. Though it is 

well-documented that reading is linked to language development, it is an 

interesting addition that not only are mothers talking more during reading, but they 

are gesturing more and therefore drawing children’s attention to referents in the 

environment while they read. This pattern happens no matter what age their child 

is or what level of expressive language they are using. Reading is special in that it 

invokes a high level of communication from mothers across child age ranges, even 

while these interactions vary in other contexts based on age. 

Limitations.  

 Our study furthered the exploration into the differences in maternal gesture 

based on age of the child, activity presented, as well as function of the speech 

accompanying gesture. It indicated that mothers change their behavior based on 

the age and ability of the child as well as the context of the interaction. This finding 

is interesting to note because previous research indicates the possible impact of 

child-directed speech on child vocabulary development. However, use of 

nonverbal means of communication may also contribute to the focus of a child’s 

attention in his environment and therefore impact vocabulary development as well.  

Nonetheless, the methodology resulted in limitations that suggest directions for 

future research including further delineating exclusion criteria, expanding 

observations to maternal behavior without speech, increasing the age span of 

subjects, and applying the study to other populations.  
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 The present study used minimal exclusion criteria that were based on 

maternal report. Children were not included in the study if the mother reported 

concerns with the child’s speech and language development, a biological sibling 

with speech and language concerns, or if the child had had more than two ear 

infections in the last year. Other than report of these items, the mother and child 

pairs who responded to the study recruitment ads were accepted. It is quite 

possible that one or more of these children could eventually display speech and 

language difficulties and would not be, as we assume, representative of the typical 

population. In addition, there was the possibility of children displaying speech and 

language behaviors more advanced than their age. These children may have 

skewed the results that were calculated solely based on child age. 

 There were no exclusionary criteria and minimal demographic information 

was collected for the mothers in our study. Therefore, we did not take maternal 

education or family socioeconomic factors into consideration even though these 

are sometime listed in other studies of mother/child interactions. Though it is 

possible that these factors impact mothers’ interactions with their children, no 

mothers were consistent outliers in our sample.  

Secondly, our study did not focus on maternal speech without gesture. For 

example, our data indicate that of the speech combined with gesture (which were 

the only utterances transcribed for this study), there were more utterances during 

reading than during snack or play conditions. Although we found that mothers 

gesture more during reading, we do not know whether they speak more during 

reading as well. That is, we are not certain if the proportion of utterances 
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accompanied by gesture is higher in reading or if the proportion is the same but 

mothers are just not speaking as much during the other activities. If they simply 

talk more during reading, then it may be that the higher number of gestures is due 

to the presence of more utterances and not specific to the activity. However, if the 

proportion of utterances accompanied by gesture is greater in reading, it would 

add to the evidence that the activity itself lends itself to a richer input environment. 

Future studies can examine whether the proportion of speech accompanied by 

gesture is stable across contexts, or if certain contexts lead caregivers to use 

gestures with a higher proportion of utterances than others. 

 Third, though this study examined a greater range of children ages in 

investigating maternal gestural input, it did not capture the transition of mothers 

from concrete gestures (deictics and points) to more prolific use of the abstract 

nonverbal behavior (representational and, later, beat gestures) seen in interactions 

between two adults. An increase in the amount of language and gestures was, in 

fact, observed from the mothers of the children in our study. However, the 

language provided to even the oldest of our target children may have had a simple 

syntax and discussed the “here and now” of the experimental session, and, as a 

result, was not accompanied by the gesture types often observed in adult-adult 

interactions. Continued study is needed to assess when caregivers begin to use 

more advanced gestures with children and the factors that drive that change (e.g., 

linguistic abilities, age, or complexity of maternal speech).  

Fourth, even though our exclusion criteria were minimal, for the most part 

the children in our study could likely be considered part of the typically developing 
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population. Therefore, it is difficult to generalize the results to a more diverse 

population. In an effort to expand this exploration from observational to potentially 

therapeutic, populations who respond atypically to verbal input should be 

examined. This would increase the knowledge base of what input is being provided 

to those who are not typically developing.  The results of such as study could be 

used to make recommendations for how input could be altered to facilitate attention 

recruiting and  language acquisition.. 

Future Directions.  

 As indicated in the introduction, this study was designed to add to the 

existing literature regarding modifications made in communication to young 

language learners. Our study focused primarily on the nonverbal behaviors of 

mothers with their children in everyday activities. We chose to look at gesture 

because communicative information to be segmented during interaction is 

provided not only in verbal utterances but is highlighted through visual means as 

well. Before completion of the current study, there had not been a systematic 

exploration of maternal gestures in terms of type, frequency, and function of paired 

speech in multiple contexts and with children of widely varying age and expressive 

language abilities. Our study increased the number of contexts in which the 

mother-child pairs participated, extended the age of the children to include both 

pre-lexical and more verbally adept users, and included a description of the 

pragmatic properties of speech paired with gesture. By focusing on all three of 

these aspects, our study provides unique information in the exploration of 

nonverbal communication provided to young children. It also extends the literature 
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devoted to child-directed speech by offering a detailed description of nonverbal 

information that young language learners may utilize in comprehending the verbal 

input. 

 Our study contributes to a better understanding of the visual properties of 

communication that may help children figure out the intricacies of human 

communication. While previous research demonstrates that points and deictic 

(concrete) gestures are much more frequent in interactions with children than 

adults, and that representational and beat (abstract) gestures are less frequent in 

interactions with children than adults, much less is known about how, when, and 

why these changes occur. By looking at children from under the age of one-year 

to children beyond their second birthdays, we began the exploration into the shift 

from concrete to more abstract gesture. We found that as age increased the 

number and variety of gestures provided by mothers also increased. We observed 

the beginning shift from attention-directing gestures such as deictics and points to 

the more abstract nature of the conventional gestures. However, even at the top 

of our child age range, we did not observe representational or beat gestures. We 

hypothesize that the accompanying language input was both syntactically simple 

and tied to the “here and now” of the interaction.  We further hypothesize that 

representational and beat gestures will accompany more syntactically complex 

utterances that may refer to objects and actions that are not present in the 

interaction. 

  Our study also separated points from other deictic gestures and found that 

reading has a unique relationship with pointing.  Previous research combined 
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points with other types of deictic gestures and found a high frequency of these 

attention-directing behaviors regardless of context or type of deictic. In our study, 

mothers use point gestures primarily in reading compared to the other two 

contexts. It may be possible that points are combined with more complicated 

language and therefore indicate that utterances used in reading are more 

semantically and syntactically rich. We do not know if this relationship between 

gesture and rich language exists or, if it does exist, if it is unique to reading. It is 

quite possible that the play and snack activities did not facilitate the high number 

of points observed in reading simply due to the less structured nature of these 

activities. However, considering the high correlation between quality of reading 

time and later child vocabulary size, it is likely that there is something unique about 

reading with regard to language development and according to our study, visual 

information such as the high number of points may have something to do with 

making that interaction special.  

 Future studies are warranted to determine if the amount of visual 

information found in reading can or should be replicated in other activities. As 

already stated, our study indicates that mothers use the most gesture during 

reading and that most of those gestures are points. What if the gestural aspect of 

reading was utilized in other activities? For example, is it important for parents and 

subsequently teachers to be gesturing and pointing in other activities? In our study, 

the rate of gesture was lower in free play, but are there other activities during which 

parents are gesturing as much as in reading? Our hypothesis would be that there 

are no other common daily activities that provide children with as much input as 
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reading for this particular age and ability level. As children age and become more 

linguistically sophisticated, their ability to read independently often increases as 

well. If a mother were to read a chapter book to her child, there would be no reason 

to point even though the language is very rich. It is likely, then, that the high amount 

of gesture in our study is directly linked to the visual nature of the task and the 

mothers’ instructive role in reading in particular. It might be interesting to purposely 

add gesture to a different type of instructional activity and see if there is an impact 

on speed of vocabulary acquisition. Our hypothesis would be that the items named 

and highlighted by a gesture would become part of the child’s vocabulary faster 

than those simply named. The addition of gestural input adds to the mother’s 

attempt to draw her child’s attention and further specifies which item she is 

labeling. 

 Our study established that there are differences in the way mothers use 

gesture with their children based on age, expressive language ability, and context. 

Future studies must explore these modifications based on an even wider span of 

child age, further manipulation of contexts, and long-term impacts on both typical 

and atypical language development. This study has added to our understanding of 

a more complete package of communicative behaviors available to very young 

children in a variety of contexts during late infancy and early childhood and has 

demonstrated the complex interaction between the type of activity and the age and 

linguistic sophistication of the child.  Future work will need to further specify the 

role of visual information that accompanies speech in learning a native language 

and how children incorporate that gestural input into their vocabulary learning. 
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Appendix A: List of Conventional Gestures Observed in the Study 

Description Possible meaning Frequency 

Both hands out, palms up 
“where is it?” “what is 
that?” 

22 

Head nod “Yes” 239 

Head shake “No” 152 

One finger to lips “shh” 3 

One hand out, palm up “what is it?” 20 

Palms up and out, 
shoulder shrug 

“I don’t know” 
22 

Rub stomach “yum” 2 

Wave “bye” 14 

 Total 447 
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