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Abstract 

 The iconic gesture used by two-year-old children is indicative of their 

knowledge and communicative abilities about objects and events. In this study, this 

knowledge was tested by studying the gesture produced by children with multiple 

language exposure and children with exposure to only one language, with the 

hypothesis that there would be a difference between the two groups. The Picture 

Naming Game (PiNG task) was used to elicit verbal responses as well as 

spontaneous iconic gesture from two-year-old children. There were no significant 

differences between the two groups of children; however, children used gesture to 

communicate information about how an object is to be used or how an event takes 

place, rather than simpler size/shape information. These results suggest that 

children are capable of creating complex and holistic communicative events. 
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Let me show you what I know: Image, word and gesture in two-year-old 

children 

Speech and gesture are closely linked. This can be seen most clearly when 

studying iconic gestures in young children. Children do not begin to use iconic 

gestures until they have attained a certain, though modest, level of fluency in that 

language. The iconic gestures that are used are a function of the lexical development 

that children have obtained. 

 Noun and verb word learning occurs differently for children during language 

acquisition, and certain aspects of lexical development occur differently for 

monolingual and bilingual children. Nouns are learned first and often make 

reference to concrete objects while predicates make reference to more dynamic and 

often abstract events or states of being. Due to these differences in lexical 

development, once could expect that there would be differences in the frequency 

with which monolingual and bilingual children gesture and the form they use when 

shown and image of an object versus and image of an event. 

In this study I used a task designed to elicit verbal responses from two-year-

old children to study the co-speech gesture that was produced when they made 

reference to an image of either an object or an event. The Picture Naming Game 

(PiNG task) asked children to name sets of pictures. Spontaneous co-

speech/bimodal gesture was often produced as children named the images they 

were shown. Using this task, I was able to analyze whether or not the form and 

frequency of children’s gestures differed when the lexical referent was an object 

versus an event, with the intention of drawing a conclusion about the function of 
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young children’s gesture. In addition, I examined the overall difference between the 

gesture produced by monolingual children and children with multiple language 

exposure, with the hypothesis that the frequency of gesture would be greater among 

the children with multiple language exposure and that the frequency with which 

they used unimodal gesture would be greater than the frequency with which 

monolingual children did.  

  In this literature review, I examined how co-speech iconic gesture aids 

speech by allowing a child to use two modes of representation to communicate. In 

order to do this, I examined the differences between noun and verb word learning 

during early language acquisition in two- to three-year-olds as well as lexical 

development in bilingual children of the same age, with the assumption that 

differences in lexical development might have lead to differences in gesture. The 

research has shown that there is a clear link between speech and gesture in both 

adults and children, making it important to consider lexical development when 

studying children’s gesture.  

Children’s Gesture 

Speech and gesture go hand-in-hand during the development of language in 

children. Four types of gesture have been discussed throughout the literature: beats, 

conventional, deictic and iconic (McNeill, 1992). Beats typically display meaningless, 

emphatic motions. They have primarily been studied in adults because it appears 

that young children do not use them (McNeill, 1992). Conventional gestures have an 

agreed-upon cultural significance (e.g., waving bye-bye) and are typically not 

accompanied by speech (Iverson, Capirci, Volterra, & Goldin-Meadow, 2008). Deictic 
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gestures involve the intent to pick out a specific referent, typically by pointing. Of 

the four types of gesture, children use deictic gestures more frequently than others. 

Lastly, iconic gestures typically accompany speech and serve to represent 

something in the world. Iconic gestures are distinct from other forms of gesture. 

They are almost always accompanied by speech, distinguishing them from 

conventional and deictic gestures. Furthermore, beats and deictic gestures do not 

have a representational action associated with them at the climax of the gesture, 

making iconic gestures unique compared to the other forms (McNeill, 1992). Out of 

the four types of gesture that have been studied, iconic and deictic gestures are of 

particular interest to researchers who study children because these two forms of 

gesture lead to complex, co-speech utterances.  

Deictic gestures have been shown to precede spoken language by many 

months. Much research has been done studying the deictic gestures that children 

produce at an early age and how they relate to the onset and early development of 

spoken language (Goldin-Meadow, 2014; Iverson et al., 2008; Özçalişkan, & Goldin-

Meadow 2005). Children are able to point with intent within the first year of their 

life, before they are able to create the same intention using words (Goldin-Meadow, 

2014). Supplementary deictic gesture plus word combinations facilitate the 

development of two-word utterances during language learning by eliciting them 

from caregivers (e.g. a child points to a pair of glasses and says “mommy”. Following 

this the caregiver says, “Yes, those are mommy’s glasses.”). In this case, the deictic 

gesture points out the second object of intent, allowing the child to create a 

combination of gesture and word before they are able to put two words together 
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using spoken language (Iverson et al., 2008). Likewise, Goldin-Meadow, 2014; 

Özçalişkan, as well as Goldin-Meadow, 2005 suggested that deictic gestures + 

speech combinations allow children to expand their communication by giving them 

two different modes of representation to use when interacting with others, also 

removing some of the cognitive strain of communicating with only one mode.  

Spontaneous deictic gestures can be seen before a child is two years of age, 

however, children are far less likely to create spontaneous iconic gestures before 

about the age of two (Behne, Carpenter, & Tomasello, 2014; McNeill, 1992). Iconic 

gestures are arguably the most difficult form of gesture for children to produce and 

comprehend. Iconic gestures are used to enrich a person’s explanation of an object 

or event (McNeill, 1992). Iverson, Capirci and Caselli (1994) suggest that because 

iconic gesture and speech work together to create one meaning, that the gesture 

supplements the speech rather than reproduces it. For example, a child describing 

the activity ‘swimming’ may gesture using their arms outstretched in front of them, 

stroking towards their body to help explain the act of swimming. In this 

circumstance, the gesture serves to supplement the speech, allowing the child to 

enhance their description by physically showing how the act occurs.  

In this study the Picture Naming Game (PiNG task) was used to elicit spoken 

responses from children (Bello, Caselli, Pettenati, & Stefanini, 2010). Much of the 

research that has been done studying the iconic gesture produced by young children 

has been conducted using this task. The PiNG task was created as a measure of 

lexical development, but has been used as a means to collect spontaneous co-speech 

gesture from children in a controlled setting with a fixed set of images. Given this 
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brief description of the PiNG task, I will now examine research that has utilized this 

task as a means of collecting and analyzing children’s gesture.  

Stefanini et al. (2009) found that correct verbal naming responses increased 

with age but gesture use decreased among the older Italian children in the study. 

The number of representational gestures produced by children of all ages was far 

less than the number of deictic gestures produced. In addition, young children 

between the age of 2;0 and 3;0 used the greatest number of representational 

gestures. Almost all of the children who participated in the Stefanini et al. (2009) 

study used some sort of representational gesture at some point during the task and 

in all cases when a representational gesture was produced; it served to supplement 

the speech that it accompanied. They suggest that the gesture creates an association 

to the image that is not only used to help the child communicate, but is also used as 

a tool for the child to understand the image. 

Pettenati, Stefanini and Volterra (2010) looked at the representational 

gestures produced by 45 Italian children between the ages of 2;0-3;0 as they were 

asked to complete the PiNG task. The researchers found that the most common way 

for a child to label an image was using unimodal speech. However, in certain cases, 

the child was able to correctly label an image but still used a gesture in conjunction 

with the speech, bimodally describing the image. These findings suggest that speech 

and gesture as two modalities are linked and that they serve to complement or 

supplement one another in certain situations.  

Similarly, Hall et al. (2013) studied gesture in Australian children between the 

ages of 18-31 months suggesting that gesture is used along with speech to allow 
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children to further label objects or actions that they may not yet have a spoken label 

for. They suggest that the use of gesture creates an “action-based link” between the 

image and the word that is being spoken, allowing the child a second modality to 

help them understand and label the images that they are shown.  

Children are more likely to create an action-based gesture rather than a 

size/shape gesture (Behne et al., 2014; Pettenati et al., 2010; Stefanini et al., 2009). 

Pettenati et al. (2010) found that the majority of gestures used by the children while 

they completed the PiNG task were action-based gestures that depicted what was 

being shown in the image, or an aspect of an action being shown in an image. 

Children were far less likely to create a gesture that described the size and/or shape 

of an object. This lack of size/shape gestures is significant because it showed that 

the actions depicted by children through their gesture were not always linked 

explicitly to actions being shown in the images. In other words, children used 

action-based gestures even if the image that they were looking at depicted 

something that was stationary.   

Behne et al. (2014) showed that children understand action-based gestures at 

an earlier age than size/shape gestures, providing explanation for why greater 

numbers of action-based gestures are used by young children. Although this study 

did not make use of the PiNG task, their findings regarding the gesture produced by 

the 20-21 month and 27-month-old children showed the same pattern as other 

studies. They found that the younger children (20-21 months) were less likely to use 

iconic gesture than were the 27-month-old children, but that all children of this age 

were able to create spontaneous iconic gestures to aid in the completion of a task. 
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Behne et al. (2014) suggest that young children use iconic gesture to fill in gaps in 

their lexical repertoire as they attempt to complete the task. 

Gestures serve one of two functions for young children as they complete the 

PiNG task. First, they serve as a substitute for a lexical gap, allowing the child to 

describe an image for which they have no label (Behne et al., 2014; Hall et al., 2013). 

Second, they add supplementary or complementary information to the speech that 

they accompany (Hall et al., 2013; Pettenati et al., 2010; Stefanini et al., 2009). Given 

that there is an assumed difference between the lexical development of monolingual 

children and children with multiple language exposure, as will be discussed in more 

detail shortly, this leads to the question; will bilingual children’s gesture differ from 

monolingual children’s due to this difference in lexical ability? 

Very little research has been done looking specifically at young, bilingual 

children’s gesture. This area of research is significant because, as will be discussed 

in more detail below, there are clear differences in the lexical development of young 

monolingual and bilingual children. There is a strong link between speech and 

gesture, suggesting that a difference in lexical development may be reflected in the 

gesture produced. 

Nicoladis, Mayberry and Genesee (1999) conducted a study in which they 

looked at 5 bilingual boys longitudinally from the ages of 2;0- 3;6. Similar to 

research already discussed, the children in this study were more likely to use deictic 

gestures; iconic gestures were more likely to be used as the child’s lexicon grew. All 

of the children were being raised in a simultaneous dual language environment, so 
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they were not primed to use more gesture in one language over the other to 

compensate for lack of vocabulary skills.  

Although there is a clear lack of research in the area of bilingual children’s 

gesture use, a number of cross-cultural studies have been done with young children, 

with particular interest invested in cultures that are assumed to use lots or very 

little gesture. Cross-cultural research is relevant to bilingual individuals because 

these studies have shown that there are differences in the frequency with which 

different cultures use gesture (Iverson et al., 2008; Marentette et al., under review; 

Pettenati et al., 2012). This is pertinent to the current study because bilingual 

children often come from cross-cultural families, which could influence the amount 

of gesture that they use.  

Iverson et al. (2008) looked at the differences in gesture between Italian and 

American children longitudinally, between 0;10-1;9 years-of-age. They found that 

Italian children gestured more frequently than American children. Furthermore, 

they found that Italian children were more likely to use iconic gestures, while 

American children used far more deictic gestures. This study clearly showed the 

relationship that exists between lexical development and gesture as the Italian 

children used more gesture but had smaller lexicons than American children who 

used fewer gestures but had larger lexicons. The differences in lexical development 

suggest that the iconic gestures that young children use serve as a way for children 

to fill gaps in their lexicons with a second modality when spoken words fail them. 

While the previously mentioned Behne et al. (2014) study found similar results, this 
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study went beyond to show a cross-cultural difference, rather than simply an age 

difference.  

The results found by Iverson et al. (2008) also suggest that the environment in 

which a child is raised influences their lexical development and, by association, the 

amount of gesture that they will use. Italian children are constantly exposed to 

iconic gesture in their everyday lives, as the culture that they live in is very gesture-

rich. American children, by contrast, live in a culture that is far less reliant on iconic 

gesture. While the results support the hypothesis that culture makes a difference to 

gesture use in children, it is important to note that the number of participants in this 

study was quite small (n = 6, Iverson et al., 2008). This study looked at frequency 

differences between different groups of participants, but did not examine gesture 

form. 

A cross-cultural study by Pettenati, Sekine, Congestrì and Volterra (2012) 

looked at the gesture produced by Japanese and Italian children in comparison to 

one another using the PiNG task. They found that children were far more likely to 

use representational gestures when asked to label an image of an action than when 

asked to label an object. Pettenati et al. (2012) also found that Italian children 

produced more gestures without any accompanying speech, while Japanese children 

produced gestures with an incorrect verbal label. These results suggest that in these 

circumstances, children in both cultures use gesture to help them label the images 

when their lexicons fail them. This study adds to the previous research done by 

Behne et al. (2014) and Iverson et al. (2008) by examining the differences in gesture 
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frequency, across two very different cultures, one that is assumed to be gesture rich 

and one that is not.  

 Marentette et al. (under review), looked at the differences in the form and 

frequency of gestures across a group of Canadian and a group of Italian children as 

they performed the PiNG task. Replicating results found by Iverson et al. (2008), 

they found that Italian children gestured significantly more than Canadian children. 

What makes this study unique was the focus on gesture form as well frequency. 

Similar to Pettenati et al. (2010), they found that children were least likely to use 

size/shape gestures, but that Italian children were more likely to use them than 

Canadian children. In this study, gesture form was coded into four different 

categories, hand-as-object, hand-as-hand, size-and-shape, and own-body. This 

unique coding scheme allowed the researchers to examine what gesture form was 

most common among two-year-old children. They found that children were able to 

provide a wide range of information about the images that they were presented 

with, using iconic gesture to represent complex ideas.  

The following sections will discuss lexical development in both monolingual 

and bilingual children and why there is a need to study the gesture produced by 

both in comparison to one another. It appears, based on the research that has been 

reviewed, that two-year-old children, both monolingual and those with multiple 

language exposure use iconic gesture to help fill in gaps in their lexicons when 

completing activities like the PiNG task. 
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Lexical Development in Monolingual Children 

Children learn nouns and verbs at different points during the process of lexical 

development. Research shows a clear noun bias in early lexical development for 

monolingual children (Golinkoff & Hirsh-Pasek, 2008; Kauschke & von Frankenberg, 

2008; Klassert, Gagarnia, & Kauschke, 2014; Longobardi, Rossi-Arnaud, Spataro, 

Putnick, & Bornstein, 2014). This noun bias, first introduced by Gentner (1982) 

suggests that there is a disposition among young children, across a variety of 

languages, to learn nouns before verbs. Furthermore, Hoff (2005) showed that, not 

only do children learn nouns earlier than verbs, but they also learn more nouns than 

verbs in early lexical development.  

Nouns represent objects or beings in the world while verbs are relational and 

represent something more complex, often involving the interaction of objects in an 

environment or with other objects (Golinkoff & Hirsh-Pasek, 2008; Longobardi et al., 

2014). If a child did not have a basic understanding of nouns, it could be predicted 

that they would be unable to use verbs because they would lack the understanding 

necessary to put the two word categories together. For example, in order for a child 

to use the verb ‘put’, in the instance of “put the book on the shelf”, they must have an 

understanding of the object they want to put somewhere (the book) as well as an 

understanding of the location where they want that object to be put (on the shelf). 

In other words, they must have an understanding of the two nouns, book and shelf, 

before they can understand and be able to use the verb ‘put’ in this context. 

Golinkoff and Hirsh Pasek (2008) suggested that because verbs include these 

complicated interactions, they require a higher level of cognitive processing. (i.e., 
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verbs may require a child to pick out smaller components of a complex event in 

order to make sense of it). Therefore, this noun bias is logical, as nouns are less 

complex than verbs and do not require interactions with other objects to be 

meaningful.  

The noun bias has been studied in monolingual children across many different 

languages, including Italian, Russian, German, and English, and found to be robust in 

children ranging in age from one-and-a-half-years to eight-years (Golinkoff & Hirsh-

Pasek, 2008; Kauschke & von Frankenberg, 2008; Klassert et al., 2014; Longobardi 

et al., 2014). However, most research has been done with children around the age of 

one-and-a-half- to three-years, as this is the time when children experience the 

greatest lexical growth. According to Hoff (2005), between the ages of 18-30 months 

children’s lexicons expand from 50 to between 200 and 500 words, making this an 

ideal age to study lexical development. In addition, this is the age at which children 

expand their lexicons to include verbs (Longobardi et al., 2014; Gentner, 1982; 

Golinkoff & Hirsch-Pasek, 2008). Given the research that was discussed earlier 

about children’s gesture, Stefanini, Bello, Caselli, Iverson and Volterra (2009) found 

that when children were asked to name pictures, they were more likely to use nouns 

than verbs, supporting the idea of a noun bias in young children.  

The context of a given situation has also been shown to have an impact on the 

type of language used by children (Longobardi et al., 2014). In this study, the 

language that children used in two different situations was studied. When children 

were reading, they used far more nouns than verbs. This makes sense, as the 

majority of the content in children’s picture books are nouns, making them the 
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majority of words produced by both child and caregiver. Conversely, when children 

were at play, the number of nouns and verbs used was shown to be more equal, 

(Longobardi et al., 2014).  

Lexical Development in Bilingual Children 

While the above research studied primarily monolingual children, this study 

also considered the lexical development of children with MLE, as it has been shown 

to differ slightly from monolingual lexical development. There are two different 

ways that a child can become bilingual. First, and most widely studied, is 

simultaneous dual language acquisition. This is where the child learns multiple 

languages at the same time (Arnberg, 1987; Sebastián-Gallés, 2008; MacLeod, 

Fabiano-Smith, Boegner-Pagé & Fontolliet, 2012). The second way a child can 

become bilingual is through successive dual language acquisition, where they learn 

one language first and a second at a later time (Arnberg, 1987; Sebastián-Gallés, 

2008).  

 Simultaneous dual language acquisition is of great interest to those studying 

language development in children. Successive dual language acquisition cannot be 

studied with young children because one language must be learned first and they 

are too young to have mastered one language. However, researchers have also 

studied simultaneous duel language acquisition to uncover whether or not learning 

two languages is damaging to linguistic development (Arnberg, 1987; Sebastián-

Gallés, 2008; MacLeod et al., 2012). The overwhelming consensus is that bilingual 

children follow the same developmental trends as their monolingual peers but may 

lag very slightly and briefly behind. This lag stems from the children’s need to split 
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their cognitive attention between two or more languages (Arnberg, 1987; Sebastián-

Gallés, 2008; Hoff et al., 2012; Pearson, 2009). Moreover, because bilingual children 

are afforded less exposure to each of their given languages than monolingual 

children are with one language, they require more time to gain the same level of 

lexical development (Arnberg, 1987).  

The vocabularies of each of a bilingual child’s languages are small compared 

to those of their monolingual peers although bilingual children also show a 

disposition to learn nouns earlier and in greater numbers than verbs (Hoff et al., 

2012; Scheele, Leseman, & Mayo, 2010). When bilingual children complete tests 

designed to study their vocabulary in only one language, they perform more poorly 

than matched monolingual children. However, when both of their lexicons are 

considered, their full vocabulary is equal to or greater than that of monolingual 

children. Thus, when allowed to use both languages, they perform at the same level 

as the monolingual children (Arnberg, 1987; Sebastián-Gallés, 2008; Hoff et al., 

2012; Romaine, 1989; Scheele et al., 2010). Around the age of three or four, this 

linguistic lag decreases as the child begins to understand that they speak two 

different languages and can learn to distinguish between the two. Once this 

distinction has been made, the language of each lexicon will ‘catch up’ with those of 

their monolingual peers (Romaine, 1989).  

David & Wei (2005) found that the two languages that a bilingual child learns 

between the ages of one-to-three, follow the same developmental trends that one 

language does for a monolingual child; in other words, they found that the two 

languages developed in a parallel way and in much the same way as monolingual 
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children. A bilingual child’s lexicon is comprised of the same linguistic categories as 

a monolingual child, namely nouns and verbs. These categories develop at the same 

speed and in the same proportion in each language, no matter the number of words 

in each individual lexicon (David & Wei, 2005). This study shows that differences 

and similarities have been documented in the way that monolingual and bilingual 

children learn language(s).  

Although bilingual children under the age of three display a noun bias similar 

to that of monolingual children, Klassert et al. (2014) show that the tendency to use 

more nouns than verbs when completing a picture-naming task decreases earlier 

than in monolingual children. In their study, Klassert et al. found that bilingual 

children from the ages of four-to-seven showed fairly balanced abilities when it 

came to naming both nouns and verbs in a picture-naming task, while the Russian 

and German monolinguals in the study still showed the typical noun bias. This study 

showed that there are differences in the way that monolingual and bilingual 

children’s lexicons develop. However, the general developmental trends of a 

bilingual child’s two lexicons have been shown to be relatively similar.  

Clearly there is a difference in the way that monolingual and bilingual 

children’s lexical development occurs and because there is a strong link between 

language and gesture, it make sense that there could be a difference in the frequency 

and form of gesture that is produced by these young children. No study that I am 

aware of has looked at both the form and frequency of gestures produced by both 

monolingual and bilingual children. 
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This Study 

 There is a difference in the frequency with which children learn nouns and 

verbs in their speech and the time in their lexical development when each category 

is learned. In light of this and the close relationship that exists between speech and 

gesture, particularly during language acquisition, this study focused on children’s 

spoken responses and gesture when they were shown an image of an object versus 

an image of an event using the PiNG task. Because nouns and verbs are learned 

differently during lexical development, it stands to reason that the co-speech, iconic 

gesture that was created when a child named an object or event image would differ 

in accordance with what word type was produced. Two-year-old children were ideal 

to study in this circumstance because of the increase in lexical development that 

takes place between the ages of two and three and because this lexical development 

co-occurs with the emergence of iconic gesture.  

 I further proposed that examining the form of children’s co-speech gesture 

would allow me to consider the form and frequency of two-year-old children’s 

gesture. This was significant because it allowed for insight into how much young 

children actually know about the images that they were shown as they completed 

the picture-naming task, as well as whether or not multiple language exposure made 

a difference to the gesture produced. Only one study examined the specific 

representational strategies used in young children’s iconic gesture (Marentette et al., 

under review).  

I looked at both gesture production between two matched groups of children 

and then differences in the information conveyed through their gesture. Hypotheses 
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one, two and three made comparisons between children with multiple language 

exposure (MLE) and monolingual children, looking at gesture production by child. 

Hypotheses four and five looked at the gesture produced across all three groups of 

participants.  

First, I predicted that children with MLE will use greater numbers of co-speech 

gestures overall. The research discussed earlier suggests that a child who is actively 

learning more than one language typically has two lexicons that, each on their own, 

are smaller than the lexicon of a monolingual child. It was predicted that they would 

gesture more to help compensate for a lack of vocabulary. Children around the age 

of two were particularly appropriate to examine this hypothesis, because although 

the two lexicons that a child with MLE may have developed are both smaller on their 

own than the single lexicon of their monolingual peers, they experience a similar 

vocabulary spurt around this age.  

Second, I predicted that children with MLE would differ in their pattern of 

modality use in response to the images. Specifically, that they would have more 

instances of unimodal gesture. Because this task was administered in English, they 

may have had smaller English lexicons than the monolingual children, leading them 

to use more gesture to compensate and possibly resulting in the use of gesture 

without speech. Furthermore, because of this supposed difference in lexicon size 

between the two groups (Hoff et al., 2005), I predicted that children with MLE 

would be less accurate in their verbal responses than the matched monolingual 

group.  
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Third, replicating and expanding on previous findings, it was hypothesized 

that both monolingual children and children with MLE would use more gesture 

when asked to name an event rather than an object. An object is straightforward to 

name and as such, it was predicted that any co-speech gesture that accompanied the 

naming would be simple as well. Furthermore, children were expected to know 

more noun words than verbs, suggesting that they would be able to name more 

object images. On the contrary, events are dynamic and relational. Supported by 

results found by Stefanini et al. (2009), it was predicted that more gesture would be 

utilized to help the child understand and describe the dynamic relationships that 

were pictured. 

For the final two hypotheses, the analysis of gesture changed from one that 

looked at gesture production by child, between the matched groups, to one that 

looked at the gestures themselves, across all of the participants.  

Fourth, it was predicted that if the child’s spoken response does not correctly 

label the image they are shown, any gesture that is used would match the word type 

that was spoken and not the image type shown. For example, if a child were shown 

an image of a fork (an object) and instead of labeling it as a fork, they responded 

with, “eating”, any gesture that accompanied this utterance would represent the 

word spoken rather than the object in the image. The definition of an iconic gesture, 

as described by McNeill (1992), suggests that they are most often co-speech and 

that the speech and gesture work together to provide information. Based on this 

definition, the speech and gesture should always match, in order for the 

communication to make sense.  
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Fifth, when both monolingual children and children with MLE were shown an 

image of an object or an event and asked to name what they were being shown, it 

was predicted that the any co-speech gesture that may have accompanied the 

spoken response would provide information about what the object was used for or 

how an event took place. More specifically, when a child named an image of an 

object the gesture that I expected to accompany this type of utterance would 

represent what the object was used for. Conversely, when a child named an image 

of an event I expected any gesture that accompanied the spoken response would 

represent how an event was completed. This was expected because nouns (objects) 

are simpler and do not require as much elaboration whereas verbs (events) are 

more complicated and might require more elaboration using gesture.  

Methods 

Participants 

 In this study, two groups of children were studied. First, eight children with 

multiple language exposure (MLE), and eight matched monolingual children were 

studied to address hypotheses 1, 2 and 3. Second, a group of 11 monolingual 

comparison children were added to the sample to allow me to consider hypotheses 

4 and 5 in light of a more expanded dataset, as children tend not to gesture in large 

numbers (Marentette et al., under review). The demographic information about the 

children is provided in Table 1. 

-- insert Table 1 here -- 

MLE was determined by the parent who was asked to fill out a basic 

information form. This form asked questions such as, “Is your child regularly 
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exposed to a second language?” and “If yes, by whom and how often?” This 

additional language exposure information is shown in Table 2. 

-- Insert Table 2 here -- 

 Participants were recruited largely through word of mouth. Posters were put 

up in local public buildings such as the public library and personal connections to 

families with young children were utilized. Camrose is a small community so 

recruiting a larger group of children was difficult. Due to this, all children with 

multiple language exposure were included in the MLE dataset. All of the children 

were exposed to English. Only two children in my MLE sample came from homes 

that used a different language other than English consistently.  

Materials 

 PiNG. The Picture Naming Game (PiNG) has been widely used in recent 

research to elicit gestures from young children (Bello et al., 2010). This task utilizes 

two sets of 22 triplet picture sets including two training items for each, with the first 

set of 22 triplet image sets that are shown to the children depicting nouns and the 

second set depicting predicates. The participants are shown the triplet sets in a fixed 

order, while the three images within each set are presented in a random order. One 

of the images is a comprehension target, one is a production target, and the final 

image is a distractor as shown in Figure 1.  

The PiNG task is used to collect both comprehension and production data. 

For the comprehension target, the participant is asked to identify one image (e.g., 

“Can you show me the cat?”). Following this, the comprehension target and the 
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distractor are removed and the participant is asked to name the remaining picture 

(e.g., “What is this a picture of?”).  

-- insert Figure 1 here -- 

The task was administered individually and the children were videotaped so 

that the data could be coded for any gestures produced. The children provided 

behavioural assent as the task was performed, while the caregiver, present in the 

room at the time of the task, filled out the official consent form.  

Other than pointing to the images to focus a participant’s attention, the 

experimenter avoided gesture use of any kind. The two sets of images were tested 

separately with a break in between as required. The task took approximately 20 

minutes per child.  

MB-CDI. The MacArthur-Bates Communicative Development Inventory – 

Words and Sentences is a parental report that was filled out by the parents of 

children less than 30 months of age (Fenson et al., 2007). The MacArthur-Bates 

Communicative Development Inventory – III is a second parental report that was 

filled out for children over 30 months of age (Fenson et al., 2007). These inventories 

allowed me to compare monolingual and bilingual children’s English lexicon size. 

The parent was instructed only to fill out the words that they have actually heard 

their child produce before (not the ones that they believe that they understand).  

Coding 

Verbal Accuracy. I coded whether or not children would label the picture 

that they were being shown correctly. Children were given two chances to correctly 

label the production image. If they answered correctly by the second try, that 
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answer was recorded. If neither answer given was correct, the first response was 

recorded. If a child’s answer was unclear or if they did not speak, it was recorded in 

a separate category. In certain cases, multiple answers were considered as possible 

responses (e.g., a glass can also be called a cup in Canadian English).  

Gesture Frequency. All manual representational gestures produced after 

the first image was placed before the children were coded. Only gestures that were 

produced with the hands were coded as iconic. Posture, body movements and facial 

expressions were not considered. Deictic gestures were not coded. I coded iconic 

gestures that occurred with and without speech. Any gestures that were produced 

while naming any image, performed with the card in hand or with an empty hand, 

and not performed as an imitation of an adult’s gesture, were coded (Pettenati et al., 

2010).  

 In all cases, I recorded repetitions of gestures. In the majority of instances, 

the speech that accompanied a repeated gesture differed (e.g., the gesture was 

rubbing hands together for the target word “washing” and the child repeated the 

gesture three different times, saying the three different words, “washing,” “soap,” 

and “scrubbing”). I hypothesized that the image, the label that the child gave it and 

any gesture that accompanied the image matched up, so it was necessary to record 

repeated gestures that occurred with differing speech, as there was differences in 

the information conveyed among the repetitions.  

Representational Strategy. In order to code representational strategy, I 

looked at what the gesture was conveying about the object or event in the image, 

ignoring the words that were spoken by the child.  
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Modality. There were four different categories that could be coded for 

modality. The first was unimodal speech. In this instance, the child provided 

relevant information about the image using only spoken words. The second category 

was unimodal gesture. In this instance, the child provided relevant information 

about the image using only gesture. The third category was bimodal speech and 

gesture. In this instance, the child provided relevant information about the image 

using both spoken words and accompanying gesture. The fourth category was no 

response/unintelligible response. This category was added for those instances 

where the child produced no response or if the response that they produced was not 

codable. 

Representation. In the cases where gesture was produced, whether or not it 

was accompanied by speech, I was interested in the information that gesture 

provided about the image the child was being shown. Gesture was coded into one of 

five categories.  

What. This first representational category included instances when the 

gesture represented what an object looked like. For example, the child was shown 

an image of an umbrella and responded by holding their arm above their head with 

their fingers spread out. The gesture shows the experimenter what was depicted in 

the image in a complementary way to the image.  

Where. This second category included gesture that represented where an 

object was used, typically in relation to the body. For example, the child was shown 

an image of a hat and responded by touching their head. In this case, the gesture 

showed where the hat is used on the body, providing supplementary information.  
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How. This category represented how an object was to be used or how an 

event took place. For example, in the case of an object, the child was shown an image 

of a fork and responded by gesturing with their fist moving towards their mouth 

(mimicking moving a fork towards the mouth). An example in the case of an event 

was when the child was shown an image of a person in a swimming pool and 

responded with by gesturing by moving their arms in a front crawl motion. In both 

instances, the gesture provided more information about how the object was used or 

how the task took place.  

Combinations. Some gesture represented more than one of the previously 

described categories simultaneously. For example, the child was shown an image of 

a comb, responded with the word “comb” and touched their head with spread 

fingers, pulling them through their hair. In this case, the gesture represents all three 

of the above categories by showing what (fingers spread to represent the comb), 

where (touching their head) and how (pulling fingers through hair, showing the act 

of combing).  

Uncodable. This category included instances where the gesture was 

uncodable. In these cases, the gesture that was produced could not be coded as 

representing what, where, how or any combination of the three. For example, the 

child was shown an image of someone driving a car and gestured by clasping their 

palms together and rotating their wrists and clasped hands. In this instance, the 

gesture was unrecognizable as a representation of any of the above three categories. 

This only occurred 2/54 times in my data.  
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Reliability 

 Of the videos of eight children who had second language exposure, four were 

randomly chosen to be coded for reliability on whether or not a gesture occurred as 

well as what the gesture represented. Using Cohen’s Kappa, which accommodates 

for chance matching, we found a very good measure of reliability, κ = 0.80, κmax = 

0.80. The percent agreement was 98.75%.  

Results 

 The demographics between the matched monolingual and MLE children 

were carefully controlled. An independent sample t-test showed that there was no 

significant difference between the ages of the matched monolingual and MLE groups, 

t (4) = 0.94, p > 0.05 (see Table 1). There was no difference between the genders of 

the matched monolingual and MLE groups. There was no significant difference 

between the MB – CDI scores of the matched monolingual and MLE groups, t (4) = 

0.98, p > 0.05.  

 The first three hypotheses focus on the comparison between the matched 

monolingual and MLE groups, using the gesture production by child as the unit of 

analysis.   

 The first hypothesis predicted that children with MLE would gesture more 

frequently than monolingual children. Looking only at the matched MLE and 

monolingual children by child, a t-test showed no significant difference between the 

two groups. Children with MLE produced 22 gestures (M = 2.75, SD = 4.41) while 

monolingual children produced 17 (M = 2.13, SD = 2.52), t (14) = 0.75, p > 0.05.  
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 The second hypothesis predicted that children in the MLE group would have 

different patterns of modality use as they completed the task. Specifically, it was 

predicted that children with MLE would have more instances where they used 

unimodal gesture to describe the images they were being shown. A chi square 

showed no significant differences between the two matched groups in terms of the 

patterns of responses they gave, X2 (3) = 2.00, p > 0.05. Among the matched 

monolingual children, there was one instance of unimodal gesture and among the 

MLE children there were 4. The different types of modalities are shown in Figure 2 

across the two groups. The numbers of the different response types are shown in 

Table 3.  

Following this a second analysis was done looking specifically at instances of 

unimodal speech to determine how accurate the children were when naming the 

images with the prediction that monolingual children would be more accurate than 

children with MLE because of the presumed lexical differences. A chi square showed 

that there was no significant difference between the matched monolingual and MLE 

groups in terms of verbal accuracy, X2 (3) = 3.41, p > 0.05. The average numbers of 

responses by accuracy are shown in Figure 3.  

-- insert Table 3, Figure 2 and Figure 3 here -- 

The third hypothesis predicted that children across all of the groups would 

gesture more when shown an image of an event rather than an object. A 2 (group: 

monolingual, MLE)  2 (picture type: object, event) ANOVA showed that there was no 

significant main effect for the picture type (F (1, 14) = 1.13, p = 0.31) or for the 
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group that the children belonged to (F (1, 14) = 0.07, p = 0. 80). There was no 

significant interaction. A box plot of these main effects is shown in Figure 4.  

-- insert Figure 4 here -- 

 The final two hypotheses, analyze representational strategy across the 

gesture produced by all three groups of children, using the gesture itself as the unit 

of analysis rather than the child.  

 The fourth hypothesis predicted that if there were an instance where a child 

did not correctly label the image that they were being shown, any gesture that 

accompanied the speech would match the speech, not the image. In 100% of cases 

where gesture was produced along with recognizable speech (40/54 gestures), the 

gesture matched the speech produced, not the image. For the 14 other gestures, the 

speech (or lack thereof) was unrecognizable and therefore, unable to be coded. The 

number of image/speech matches and mismatches (verbal accuracy) can be seen in 

Figure 3. As can be seen in this Figure, there were many instances where the 

children mislabeled the images they were shown. In all of these instances, if gesture 

was produced, the gesture matched the speech that it accompanied and not the 

image that was mislabeled.  

The fifth hypothesis examined children’s gestural representation when they 

were shown an image of an object vs. an event. I predicted that when shown images 

of objects, children would provide information in their gesture about what the 

object looked like. Conversely, when shown images of events, their gesture would 

provide information about how an event took place. Because of the small sample 

size, I will show the raw representation data in two tables.  
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I considered this hypothesis in two ways. As can be seen in Figure 5, there 

are three different elements to be considered when analyzing the responses 

provided when children label images: the image, the spoken response given and any 

gesture that accompanies the response. First, I considered my data with regards to 

the relationship between the image and the gesture, regardless of the speech 

produced by the child. Following this, a second analysis considered my data with 

regards to the relationship between the speech and the gesture, regardless of the 

image shown.  

Shown in Table 4 are the 54 gestures produced, separated by 

representational strategy considering the target picture. The gestures produced 

when children named object images tended to give information about how or 

where an object was used (13/23). The gestures produced when children named 

images of events tended to give information about how to complete a task (19/31). 

It was rare for the children to gesture only about what the object looked like when 

shown an image of an object as I had predicted they would (3/23). When the 

children named images of objects, there were 7 instances of combinations and when 

they named events, there were 5. These will be considered in more detail in the 

discussion section of the paper.  

Shown in Table 5 are the 54 gestures that were produced, organized 

considering the child’s speech. If the child’s speech was considered, the 

representational pattern turned out to be quite similar. The most common 

information found in the children’s gestures when naming objects was where the 

object was used (8/17). The representation most common in their gestures when 
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naming events was how the event took place (20/23). A third category was 

necessary for instances where the child’s speech did not fit into either category. This 

third category included instances where the child did not respond with either a 

noun or a verb (i.e., one instance of adjective response), where their speech was 

unrecognizable (n = 10), or where they did not provide a spoken response at all (n = 

3). In the instances where the child did not respond with either a noun or a verb, the 

tendency in the gesture was to provide information about how the object was to be 

used or the event took place (5/14). When children provided a noun as a response, 

there were 5 instances of combinations, when they provided a verb there were 2 

instances and when they did not provide either a noun or a verb there were 5. These 

will be considered further in the discussion section.  

-- insert Table 4 and 5 here -- 

Discussion 

Multiple Language Exposure 

 The analysis of these data showed that there was no difference between the 

children with multiple language exposure and the monolingual children.  

 The first three hypotheses considered children’s gesture by comparing a 

matched group of monolingual children and children with MLE. The gesture in these 

hypotheses was considered by child, making a direct comparison between the two 

groups. Based on the research about children’s lexical development and the 

differences in lexical development between bilingual and monolingual children, 

these hypotheses predicted that there would be a difference in the verbal accuracy 

and gesture produced by these two groups. 
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The analysis that resulted from these first three hypotheses made one thing 

very clear: there was no difference between the two matched groups of children. It 

appears that simply being exposed to intermittent multiple languages had no impact 

on lexical development on the children in this study, as the MLE group and the 

monolingual group showed similar verbal accuracy and patterns of gesture use.  

There is clearly a difference between the children with MLE in this sample 

and children actively learning more than one language as discussed earlier in the 

literature review. The research shows that there is a difference in lexical 

development between children who are actively learning more than one language 

and children who are only receiving input from one language (Hoff et al., 2012). 

However, from the data that were analyzed in this study, it appears that multiple 

language exposure did not affect children’s development in the same way as active 

bilingual input.  

The lack of significant results surrounding which images children gestured 

more for (object or event) is particularly interesting as the children in the 

monolingual group were a subset of a pre-existing dataset that showed this 

tendency for children to gesture with greater frequency when shown an image of an 

event rather than an image of an object. This suggests that the children in this 

sample may have been an odd subset of children, who happened to not display this 

bias. Furthermore, because these results have been shown in previous studies 

(Marentette et al., under review; Stefanini et al., 2009), it is possible that the lack of 

significant results, for this and for the first two hypotheses, may have come from the 

fact that my sample size was quite small. In the previous two studies, the sample 
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sizes were considerably larger than in this study. In the case of these first three 

hypotheses, I analyzed the data from 16 children across two groups, collecting a 

total of 39 gestures, making the sample size too small to compare my results to the 

studies that came before this one. 

Representational Strategy 

Now I will consider gesture with regards to the representational information 

that was conveyed in each gesture that the children produced. For hypotheses four 

and five, I shifted my analysis from one that looked at gesture by child between two 

matched groups to one that looked at the representational strategy demonstrated in 

the gesture itself, across all of the groups.  

The data that I reported about children’s gesture representation show that 

children provided complex information in their iconic gesture when naming images 

for the PiNG task. This suggests that children understand what is required for them 

to use multiple modalities to communicate in a way that provided meaningful 

information to the experimenter.  

In the fourth hypothesis, it was predicted that children would always match 

their gesture to the speech, rather than the image they were shown. McNeill (1992) 

discussed that the link between speech and gesture was meaningful and indeed, this 

was found to be true in all circumstances where children produced gesture with 

intelligible accompanying speech. The iconic gesture used by adults is always co-

speech, as adults typically have extensive vocabularies; however, in certain cases 

children did not always use accompanying speech or the speech that they used was 

incoherent. In the cases where the speech was recognizable, the children’s speech 
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and gesture did not provide differing information in any circumstance. Instead, their 

gestures most often served to supplement the speech produced by providing related 

information. This suggests that in cases where they use gesture, speech and gesture 

work together in order for the communication to make sense.  

When children were asked to name images of objects, they were expected to 

respond with a noun label. However, they did not always label the image in this 

expected way. There were cases the child was shown an image of an object and 

provided different information about the image. For example, one child was shown 

an image of a fork and responded with the verb “eating”. Although the expected 

response was the noun “fork” the response given provided relevant information 

about the use of the object.  

The analysis also showed that children were unlikely to provide simple 

information about what an object looked like in their gesture. Instead, they were 

likely to provide more complex, supplementary information about where an object 

was to be used, relative to the body, or how an object was to be used. In the example 

above, the child did not gesture about the object in the image, instead they provided 

information about eating, linked to their spoken response. Because the child was 

describing something to the experimenter that was not shown in the image, they 

may have considered it necessary to include a supplementary gesture to help 

elaborate on their speech.  

When children were asked to name images of events, they were expected to 

respond using more verbs because of the complex nature of the event images. Also, 

their gesture was expected to depict supplementary information about how an 
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event would take place, allowing the child to enrich their labels and explanations. 

The analysis showed that again, that children did not always label the image as was 

expected. Because of the complex nature of events, there were many different ways 

that a child could discuss these images. For instance, there are many ways that a 

child could respond to an image of someone riding on a merry-go-round. The 

expected response was “spinning” but the child could respond with other verbs like 

“playing” or “hanging (on)” instead. In another instance, when the children 

responded to the image of a person swimming, most responded with the word 

“swimming”, which was the expected response. However, there was an instance 

where one child responded with the noun, “glasses” (referring to swimming 

goggles) and gestured to their eyes. In these two different cases, the alternative 

responses provide information about the image, although none were the expected 

response. 

Second, this analysis showed, again, that children were most likely to provide 

supplementary information in their gesture to enrich the information given in the 

speech. For example, if the child was shown an image of a person swimming, their 

gesture served to add action more information to their “swimming” response. 

Responding with the word “swimming” tells the experimenter exactly what is in the 

image, but provides no more information than that.  

A subset of children’s gestures provided a combination of the different 

categories of representation. These gesture provided more holistic information than 

in any of the cases where the gesture represented only one of the representational 

categories. In the case of ‘combing’, when the child pulled their spread fingers 
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through their hair, they provided all the information the experimenter could ever 

ask about the action of combing. Gesture like this was described in the current study 

as a combination of representation information. In a previous study, they were 

described as ‘hand-as-object’ (Marentette et al., under review). They showed what 

the comb looked like, where on the body it was used and how it was used. A gesture 

like this, that accompanied the speech “comb” or “combing”, suggests that children 

know more than just a simple name and are very interested in communicating all of 

the knowledge that they have about the object to the experimenter.  

I argue that children’s communication as they complete the PiNG task is 

comprised of three different aspects; the image, the speech and any gesture (see 

Figure 5). After considering the fifth hypothesis in two ways, with regards to the 

image-gesture match and then with regards to the speech-gesture match, it became 

clear that it was the second analysis that provided important information about 

children’s gesture. As was found in hypothesis four, children prioritize connection to 

their speech (not the image shown) when they use iconic gesture. Based on the 

analysis, I argue that children understand that their speech and gesture must match 

in order for their communication to make sense and to allow them to provide 

complex or holistic information about the images that they are shown.  

Representation Information 

 Previous studies considered the representation information that is contained 

in children’s iconic gesture (Marentette et al., under review; Pettenati et al., 2010). 

In both of these studies it was found that children were more likely to create action 

based gestures (e.g. pulling fingers through hair to represent ‘combing’) than 
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size/shape gestures (e.g. holding palms up to show the shape of a pair of gloves). 

Pettenati et al. (2010) found, similar to the current study, that the creation of action 

based gestures was not necessarily linked to action shown in the images. 

 The current study looked at the representational information within the 

gestures by considering what the information in the gestures was communicating 

along with the accompanying speech. Rather than considering the gesture in terms 

of size/shape or action-based, it was considered in terms of what, where or how. 

However, these categories appear to be fairly similar, with what comparable to 

size/shape. In this case, simple information is expected. How is comparable to 

action-based gestures. In this case, the information is intended to represent the 

action displayed in an image.  

The data in this study clearly show a preference for gestures that are action-

based and give complex information about how objects are used or events take 

place, as has been shown in previous studies. However, the coding scheme that was 

used in previous research was either too broad (Pettenati et al., 2010) or too 

conflated (Marentette et al., under review) to allow for an examination of the 

aforementioned hypotheses. Based on comparisons with previous symbolic 

processing literature, the coding scheme in this study focused on more specific 

representation information, across all iconic gesture produced. The analysis of my 

data showed, as also found in the Marentette et al. (under review) study, that 

children were most likely to create gestures that included how (action) information. 

In any instances where the children produced what (shape) gestures, it was likely to 

include how/action information as well.  
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 Taken together, this study has expanded on previous research about 

children’s gesture use by showing that children are capable of communicating very 

complex information using both their speech and gesture. These data show that 

children are most likely to use supplementary speech plus gesture communication 

and that the gesture used is most likely to provide information about how an object 

is to be used or how an event takes place. This suggests that children are capable of 

complex interactions and that they may be aware of what information might be 

useful to the person with whom they are communicating.  

Communication Abilities 

McNeill (1992) proposed that adults use the combination of speech and 

iconic gesture to create holistic communicative events. Adults are capable of 

providing rich information within speech alone; however, the addition of gesture 

provides another layer of complexity, making the communicative event bigger than 

in the case of only speech. Previous research has shown that children use 

supplementary iconic gesture plus word combinations to communicate complex 

information as they complete cognitive tasks (Özçalişkan and Goldin-Meadow, 2005; 

Iverson et al., 2008). In both of these studies, they showed that the use of two 

modalities allowed children to communicate more information than they would be 

able to using only one.  

In the current study, I found results that suggest that children use two 

modalities in much the same way as McNeill (1992) discussed that adults do. The 

finding that they were unlikely to provide simple information about the size or 

shape of an object without other action information as well, suggests that children 
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used gesture as a way to supplement their speech, providing a more holistic 

communicative event. More specifically, the current research goes further, showing 

that children are able to communicate a great deal; however, due to lack of 

vocabulary at the young age of two, that complex communication stems from a 

gesture plus speech combination.  

Conclusion 

The speech that children use when naming images in the PiNG task did not 

provide information about how the objects are used or how the events take place, 

gesture was used as a way to supply this information to the researcher. In order to 

help elaborate on the their spoken response to the image, they include how 

information about the object or event itself within their gesture. Based on my data, I 

propose that children, like adults, are capable of providing complex information 

about these images, using multimodal communication.  

Limitations 

 In this study, two significant limitations were noted. First, only two of the 

children in the sample were actively learning two languages in a simultaneous way. 

It is possible that the majority of the children in my study actually fell in the 

category of simultaneous dual language learning and that may learn to use more 

than one language later in their lives. However, up until the time of their testing, 

they simply hadn’t had enough time or exposure to multiple languages at their 

young age. The lack of consistent and simultaneous exposure to multiple languages 

made it impossible to consider these children “bilingual”. I had thought it possible 
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that a small amount of MLE might make a difference to the gesture used, but this 

turned out to be untrue.  

 The second limitation that was noted was that the sample size was extremely 

small. In the two comparison groups, used for the first three hypotheses, data 

analyzed from only 16 children was considered. In the last two hypotheses, data 

from 27 children was considered, with a total of only 54 iconic gestures provided. 

This is a very small number of children and gestures. The small numbers made it 

difficult to find significant results in the first three hypotheses and impossible to 

conduct statistical analysis in the case of the fifth hypothesis.  

Implications for Future Research and Conclusions 

 Given these limitations, future research conducted with children who were 

actively learning more than one language would be interesting as significant results 

might be noted if their lexicons were impacted by the simultaneous language 

development. Furthermore, a larger sample size would allow for more gestures to 

be collected, possibly allowing my fifth hypothesis to be statistically analyzed.  

This study provided original data about representational strategy in two-

year-old children’s gesture use. This study contributed to the already existing 

literature on children’s gesture use by showing that children are likely to use speech 

and gesture together to create complex and holistic communicative events.  
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Table 1 
 
Participant’s Demographic Information. 
 

 Multiple Language 
Exposure 

Matched 
Monolingual 

Comparison 
Monolingual 

Age Range: 26-34 mos Range: 26-34 mos Range: 24-33 mos 
 M = 29.75 M = 29.63 M = 27.91 
 SD = 2.99 SD = 3.16 SD = 3.18 
    

Gender 5 Female 5 Female 4 Female 
 3 Male 3 Male 7 Male 
    

MB-CDI Percentile Range: 5-95% Range: 10-99% Range: 5-99% 
 M = 49.57 M = 49.00 M = 52.1 
 SD = 23.95 SD = 31.94 SD = 29.3 
 Missing: 1 Missing: 2 Missing: 1 
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Table 2 
 
Multiple Language Exposure.  

Child Additional Language Exposure 
MLE 1 French input 
MLE 2 German input 
MLE 3 French input* 
MLE 4 French input* 
MLE 5 French input 
MLE 6 French input 
MLE 7 German input 
MLE 8 Twi input 

 
Note. * = Simultaneous and Consistent Dual Language Exposure 
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Table 3 
 
Number of Different Response Types by Child. 
 

 Unimodal 
Speech 

Unimodal 
Gesture 

Bimodal No Response 

MLE 1 7 3 0 30 
MLE 2 27 0 3 10 
MLE 3 20 0 14 6 

MLE 4 13 1 0 26 

MLE 5 36 0 0 4 
MLE 6 32 0 1 7 
MLE 7 35 0 0 5 

MLE 8 28 0 0 12 

Total MLE 198 4 18 100 
     

Monolingual 1 32 0 5 3 
Monolingual 2 34 0 5 1 
Monolingual 3 36 0 1 3 
Monolingual 4 10 0 0 30 

Monolingual 5 12 0 0 28 
Monolingual 6 18 1 5 16 
Monolingual 7 26 0 0 14 
Monolingual 8 31 0 0 9 

Total 
Monolingual 

199 1 16 104 
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Table 4 
 
Gesture Representation Information Organized by Target Image 
 

 Target Image: Object Target Image: Event 
What 3 1 

Where 5 4 
How 8 19 

What/How 3 0 
Where/How 1 5 

What/Where/How 3 0 
Unknown 0 2 

Total 23 31 
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Table 5 
 
Gesture Representation Information Organized by the Child’s Speech. 
 

 
Speech:  

Noun 
Speech: 

Verb 

Adjective or 
No response or 

Uncodable speech 
What 2 0 2 

Where 8 1 0 

How 2 20 5 

What/How 2 0 1 

Where/How 1 2 3 

Where/How/What 2 0 1 

Unknown 0 0 2 

Total 17 23 14 

 
.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



GESTURE IN YOUNG BILINGUAL CHILDREN  48 

 
 
 

 

Figure 1. Picture Naming Game (PiNG task).  
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Figure 2. Gesture types by group. 
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Figure 3. Average number of response types across the matched groups. 
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Figure 4. Box plot of 2  2 ANOVA by group and picture type. The bold line 

represents the median of each group while the upper side of each box, above the 

median up to the top of the error bar represents 50% of the data. The asterisk and 

two circles near the top represent the outliers (the children who produced far above 

average numbers of gestures).  
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Figure 5. The three modes of representation. 
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